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TASK 1 - ADMINISTRATIVE FUNCTIONS
DELIVERABLES

1.1 Meeting Records

For each meeting of the GWAC, submit a copy of the agenda, minutes, attendance and public
meeting notice at the end of each quarter.

Attachment [A] includes the agenda and draft GWAC meeting summary of August 9, 2018. No
working groups met in this quarter.

TASK 2 - PROGRAM FUNCTIONS
DELIVERABLES

2.2 Status Report

Submit written quarterly status reports summarizing GWAC plans, activities and work products,
and describing any interlocal agreements or other contracts by the end of each quarter.

The GWAC held one meeting in the third quarter.

Consideration/Approval of Program. The GWAC met on August 8 to consider approval of the
August 9, 2018 version of the GWMA Program. Following a discussion of proposed edits, the
group agreed to table a decision on the Program until the proposed edits were made and the
committee met again.

Accordingly, the Program was returned to Yakima County to address the comments made at the
August 9 meeting. Following completion of that work, the Program was forwarded to the
Department of Ecology for technical review. As of this writing, the technical review is still in
process.

2018 Nitrogen Availability Assessment (NAA). Also at the August 9 meeting, a member
asked the committee to consider rejecting the 2018 NAA. There was no support for this
proposal.

Attachment [B] includes the draft Lower Yakima Valley Groundwater Management Program
Volumes | and Il reviewed by the GWAC on August 9, 2018.
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Ambient Groundwater Monitoring Network (AMN})

Background. At the November 2016 GWAC meeting the group agreed to proceed with Pacific
Groundwater Group’s (PGG) Ambient Monitoring Network of purpose-built wells, and to allocate
money for its implementation. They further agreed to authorize Vern Redifer to contact
contractors and develop a sample plan to monitor common water supply and develop a
sampling Quality Assurance Project Plan (QAPP). On January 9, 2018, an agreement with
PGG was executed to update project plans, field-proof well locations, support the County in the
procurement of a drilling contractor, install wells, and conduct well tests and collect initial water
level measurements (see Q1 2018, BOCC6-2018).

On September 11, 2018, the Board of Yakima County Commissioners awarded the monitoring
wells project bid to Yellow Jacket Drilling Services in the amount of $177,862.36. The
agreement was executed on October 2, 2018.

Resolution 308-2018 awarding the bid is included as Attachment [C]. The contract is included as
Attachment [D].

Working Group Activities
No working groups met in the second quarter.

GWMA Website

The GWMA website continued to be updated in real time.

Contracts and Interlocal Agreements

BOCC214-2018: Amendment Number 2 to Agreement C1600074 between the Department of
Ecology and Yakima County was executed on September 18, 2018. The amounts in Tasks 1, 2
and 3 were amended to reflect actual project expenses to complete the LYV-GWMA program
development. The total grant amount of $1,614,000 remained unchanged.

BOCC232-2018: Agreement with Yellow Jacket Drilling Services, LLC for the FC3463 LYV-
GWMA Monitoring Wells project was executed on October 2, 2018.

The amendment and agreement are included as Attachment [D].
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Attachment A

Draft GWAC meeting summary of August 9, 2018
GWAC agenda and public meeting notices for August 9, 2018
GWAC attendance roster record for August 9, 2018

There were no Working Group meetings







































Yakima County

Notice of Public Meeting
Lower Yakima Valley
Groundwater Advisory
Committee

NOTICE ISHEREBY
GIVEN that Yakima County
is holding a public meeting
of the Lower Yakima Valley
Groundwater Advisory Com-
mittee on

enn n m
n i istr

No. 201, 810 E, Custer, Sun-
nyside, WA 98944 pursuant
to Chapter 173-100-080

WAC Ground Water Manage-
ment Areas and Programs.

For Additional Information
Tolearn more about the
Lower Yakima Valley
Groundwater Management
Area, the Groundwater
Advisory Committee, and its
goals and objectives, please
see the Lower Yakima Valley
Groundwater Management
Area on the County webpage

at: http://'www yakimacoupty,
us/gwma/

For more information about
tha meeting, please contact
Lisa Freund, Yakima County
Public Services Administra-
tive Manager at 574-2300.

i you are a person witha
disability who needs any
accommodation in order to
participate in this program,
you may be entitled to
receive certain assistance at
no costto you. Please con-
tact the ADA Coordinator at
Yakima County no later than
forty-eight (48) hours prior
to the date service is needed.

Yakima County ADA
Coordinator

128 N. 2nd Street, Room B27
Yakima, WA 98901

(509) 574-2210

7-1-1 or 1-800-833-6384
{(Washington Relay Services
for deaf and hard of hearing)

Dated this Tuesday, July 31,
2018

(829496) August 1, 2018

Courtesy of Yakima Herald-Republic
















Attachment B

Draft Lower Yakima Valley Groundwater Management Program Volume |, reviewed
August 9, 2018

Draft Lower Yakima Valley Groundwater Management Program Volume I, reviewed
August 9, 2018






Primary Author: James H. Davenport, Attorney at Law, on behalf of, and with assistance of
Yakima County Department of Public Services

Thank you in particular to Vern Redifer, Lisa Freund, Chris Saunders, Phil Rosenkranz,
Bobbie Brady, Patty LeBlanc, Michael Martian, and Cynthia Kozma

This program was approved by the GWAC on XXX,
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Groundwater Advisory Committee

Name Affiliation

Rand Elliott Yakima County Board of Commissioners
Vemn Redifer Yakima County Public Services
Elizabeth Sanchey Yakama Nation

Stuart Crane Yakama Nation

Steve George Yakima County Farm Bureau
Frank Lyall Yakima County Farm Bureau
Jason Sheehan Yakima Dairy Federation

Dan DeGroot Yakima Dairy Federation
Stuart Turner Agronomist, Turner and Co.
Chelsea Durfey Agronomist, Turner and Co.

Jean Mendoza

Friends of Toppenish Creek

Eric Anderson

Friends of Toppenish Creek

Jan Whitefoot Concerned Citizens of the Yakama Reservation
Jim Dyjak Concemned Citizens of the Yakama Reservation
Laurie Crowe South Yakima Conservation District

Rodney Heit South Yakima Conservation District

John Van Wingerden Port of Sunnyside

Gary Bahr WA Department of Agriculture

Perry Beale WA Department of Agriculture

Andy Cervantes WA Department of Health

Sheryl Howe WA Department of Health

David Bowen WA Department of Ecology

Sage Park WA Department of Ecology

Lucy Edmondson U.S.EPA

Nick Peak U.S. EPA

Holly Myers Yakima Health District

Ryan Ibach Yakima Health District

Dr. Troy Peters WSU Imrigated Agriculture Research and Extension Center
Ron Cowin Roza-Sunnyside Joint Board of Control

Lino Guerra Hispanic Community Representative

Rick Perez Hispanic Community Representative

Doug Simpson Irrigated Crop Producer

Bud Rogers Lower Valley Representative Pos. |

Kathleen Rogers

Lower Valley Representative Pos. 1

Patricia Newhouse

Lower Valley Representative Pos. 2

Sue Wedam

Lower Valley Representative Pos. 2

Dr. Jessica Black

Heritage University

Dr. Alex Alexiades

Heritage University

Matt Bachmann

USGS Washington Water Science Center

GWAC DRAFT August 9, 2018




No Longer Participating:

Name

Affiliation

Helen Reddout

Community Association for Restoration of the Environment

Wendell Hannigan

Community Association for Restoration of the Environment

Bruce Perkins

Benton-Franklin Health District

Mark Nielson Benton Conservation District
Heather Wendt Benton Conservation District
Jaclyn Ford WA Department of Agriculture
Tom Ring Yakama Nation

Ginny Prest WA Department of Agriculture
Charlie McKinney Department of Ecology

Tom Tebb Department of Ecology

Robert Farrell

Port of Sunnyside

Lonna Frans

USGS Washington Water Science Center

Robert Morales Lower Valley Community Representative
Ramon Tobias Hispanic Community Representative
Margarita Tobias Hispanic Community Representative
Don Young Yakima County Farm Bureau

Justin Waddington

Yakima County Farm Bureau

Dr. Kefy Desta

WSU Irrigated Agriculture Research and Extension Center

Ginny Stem WA Department of Health

Gordon Kelly Yakima Health District

David Cole Yakima Health District

Tom Eaton U.S. EPA

Marie Jennings U.S. EPA

Bill Dunbar U.S. EPA

Jim Newhouse South Yakima Conservation District
Jim Trull Sunnyside Valley Irrigation District
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Executive Summaty

The Lower Yakima Valley Groundwater Management Area (GWMA) was formed in
2012 to address the stated goal of reducing nitrate concentrations. Evaluations of historic
data determined that 12% of the drinking water wells tested in the Lower Yakima Valley
contained elevated nitrate concentratons exceeding the drinking water standard of 10 mg/L
(PGG 2011). A recent groundwater study in the Lower Yakima Valley, which sampled over
150 private domestic wells in 2017, found that 26 percent of the wells had at least one of its
six samples exceeding the drinking water standard. Nitrate was not detected in 13 percent of
the wells sampled (USGS 2017). Nitrate impacts to groundwater are common in agriculrural
areas (Harter 2009). While many sources contribute to nitrates in groundwater, data from

these wells indicate water has been affected by actvities at the land surface.

In response, Yakima County established the Lower Yakima Valley Groundwater
Management Area (LYVGWMA), and formed the Groundwater Advisory Committee
(GWAC) in 2012. The goal of the GWAC was to develop a Program to recommend
approaches to reduce nitrate levels in groundwater and meet state drinking water standards.

This document is that Program, the report of the GWAC’s completed work.

The GWAC was a large and diverse committee and included representatives from all
identfied groups affected by the state of groundwater, including: local, state and federal
government agencies, farmers, local citizens, dairy producers, agronomists, irrigation
districts, conservation district, environmental groups, and other vested partes. This

committee, and its workgroups met monthly over the past six years.

The diversity of the committee members’ interests often made for contentous
discussions, but the members were committed to resolving the issues and continued to
partcipate, and were usually respectful. This high level of commitment is demonstrated by
the tremendous amount of work that was produced and the fact that the group was able to

reach consensus on many issues.

viii
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Funding

Funding to support the development and planning stage of the Lower Yakima Valley
GWNMA was appropriated by the Washington State Legislature primarily through the efforts

of Senator James Honeyford, of Sunnyside.

Program Content

This document focuses on the following elements: 1} a description of the issue, 2)
the establishment of the Lower Yakima Valley Groundwater Management Area, 3) the goals
and objectives for addressing elevated nitrate in groundwater, 4) characterization of the area,
5) sources of nitrate, 6) the regulatory environment, 7) environmental and health effects of
nitrate, 8) an extensive list of all the work that has been conducted by the GWMA, and 9) a
list of recommendatons and alternative actions to reduce nitrate concentrations in

groundwater during the implementation phase.

Workgroups

Several workgroups were established to discuss and resolve specific issues. These
workgroups focused on 1) Education and Outreach; 2) Residential, Commercial, Industrial,
and Municipal; 3) Irrigated Agriculture; 4) Livestock and CAFQ; 5) Regulatory Framework;
and 6) Data Analysis workgroup. These workgroups were highly functioning, typically
meeting monthly, and were responsible for reporting to the Groundwater Management

Advisory Committee (GWAC) on their work.

Initiatives Completed by the GWAC

The following initiatives were completed by the GWAC:

¢ Free well water testing

e Lducaton and outreach

¢ Fact sheets produced in English and Spanish

¢ Billboards

® Deep soil sampling

® Dnnking water sampling program

» Inigal locations for 30 monitoring wells for the ambient groundwater monitoring
program

ix
GWAC DRAFT August 9, 2018



e Nitrogen Availability Assessment

¢ Documents created by PGG (listed in Appendix F)

® Best Management Practices as defined by Irrigated Agriculture and Livestock/CAFO
Workgroups

o Development of a GIS (geographic information system) database where all data is
consolidated

® GIS tool that combines surface and subsurface physical conditions, nitrogen sources
and land use within the LYVGWMA

Alternative Management Strategies

Through the workgroups and other contracted work, the GWAC identified a list of
over 250 potential alternative management strategies that could reduce nitrate concentrations
in groundwater. The GWAC discussed each strategy and reached consensus on z set of 66

strategies, in the following categories:

e Administration

® Public Health and Safety

® Residential, Commercial, Industrial, and Municipal
e [rrigated Agriculture

e Livestock/CAFQO

e Dara Collection, Characterization, and Monitoring
¢ Regulatory Framework

Recommendations

Considering the factors listed in WAC 173-100-100 (4), the GWAC members placed
weighted values on each strategy. These values were totaled to determine the total support
of the GWAC for each strategy. The final recommended actions are set forth in this
Program.

Implementation

The next phase of the GWMA is implementation. At one of its final meetings, the
GWAC recommended, (by 2 vote of 14-1, 1 abstention, 1 not votng,) that Yakima County
act as lead agency in future Lower Yakima Valley groundwater management programs,
recognizing that the County’s activity as lead agency would be subject to available funding
from the State of Washington.

X
GWAC DRAFT August 9, 2018



The body of work which the GWAC completed in the Assessment and Planning
phase provides the foundation for this next phase, which is the Implementation Phase.
This document, the work it represents, and its program recommendations, will facilitate
implementing practices in order to meet the goal of reducing nitrate concentrations in

groundwater.
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Introduction
The Problem

Groundwater in the Lower Yakima Valley has elevated nitrate concentrations. A
number of groundwater studies have documented nitrate concentrations in excess of the
Safe Drinking Water Act Maximum Contaminant Level of 10 mg/L. Between 1988 and
2008, 12 percent of wells tested in the area had nitrate concentrations above that level.
Another 21 percent of wells tested were below this level but higher than 5 mg/L (reported in
Ecology et al,, 2010).’

These numbers raised concerns due to the potential impact to human health
(Ecology et al,, 2010). Nitrate is considered an acute contaminant and may cause serious
health condidons in vulnerable populations. If the conditon is left untreated in newborns,
death is possible. In the Lower Yakima Valley, residents may be exposed to nitrate if they
obtain their drinking water through a private or shared well—the typical source of drinking
water for the 6100+ rural houscholds not served by a public water system. Assuming 12
percent of private wells exceed the Safe Drinking Water Act Maximum Contaminant Level,

up to 720 of those households would be exposed to nitrate-contaminated groundwater.

The Response

Grass roots organizations such as Community Association for Restoradon of the
Environment (CARE) and Concerned Cidzens for the Yakama Reservadon (CCYR)
identdfied the problem in 1997. Articles entitled “Hidden Wells, Dirty Water” ran in the
Yakima Herald Republic in 2008, detailing nitrate issues affecting public and private wells. The
articles suggested that a lack of coordination between local, state, and federal agencies
aggravated the problem. The county permits land use, Department of Agriculture permits

most dairies and agricultural activities, and under authority delegated by EPA, the

'Further problem definition is contained in this Program below in the sections
characterizing the GWMA, describing the land uses tradidonally and currently conducted
within the GWMA, and the data and observations made possible by the investgation and
analysis conducted by the GWAC.
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Department of Ecology aversees water quality programs and the permitting of some dairies.
The EPA, along with other state and local agencies, responded by facilitating public
meetings in December 2008, February and October 2009, and June 2010. In November
2009, the Yakima Valley was designated as an EPA Environmental Justice Community.

In January 2010, EPA issued a finding in support of the use of SDWA Section 1431
of the Safe Drinking Water Act to address the contamination. EPA found that groundwater
in the Yakima Valley is an underground soutce of drinking water which is contaminated, and
that this contamination may present an imminent and substantial endangerment to human
health. Sampling was conducted by EPA in February and April 2010, under the authority of
SDWA Section 1431.

The Washington State Department of Ecology along with four other county, state,
and federal agencies published a report (Ecology, February 2010) titled Lower Yakima Valley
Groundwater Quality Preliminary Assessment and Recommendations Document. The
report summarized the nitrate and coliform issue in the Lower Yakima Valley and was based
on earlier technical reports and technical data obtained by the Washington State
Departments of Ecology, Agriculture, and Health, the Yakima County Public Works
Department, and the U.S. Environmental Protection Agency. The report identified a
number of regulatory options for addressing the elevated nitrate concentrations including
establishment of 2 Groundwater Management Area (GWMA), Special Protection Area,
Aquifer Protection Area, Sole Source Aquifer, Watershed Management Plan, and Total Daily
Maximum Load (TDML). Of these options, the Yakima County Commissioners selected to
establish a GWMA and signed an interagency agreement with Ecology in September 2010.

The Lower Yakima Valley Groundwater Management Area (LYVGWMA) was
established in 2011, and the Groundwater Advisory Committee (GWAC) was established in
2012. The goal of the GWAC was to develop a GWMA Program to recommend approaches
to reduce nitrate levels in groundwater to below state standards. Its membership reflected
the coordinative nature of the effort. Citizen and agricultural industry representatives were
appointed to bring knowledge of potential sources and concern about public acceptance of
the committee’s work. Representatives from Ecology, Washington State Department of
Agriculure  (WSDA), Washington State Department of Health (DOH), the US
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Environmental Protection Agency (EPA), the Yakama Naton, the Yakima Health District,
and Yakima County were appointed to the GWAC so as to gather all of the relevant

regulatory aspects pertinent to the problem.

The GWAC tasked itself with idendfying the primary sources of nitrate
contamination using scientific data, and identifying or developing practices that would
minimize nitrate concentration of groundwater. To accomplish its tasks, it developed a plan
that would recommend strategies for implementing improved practices and providing
appropriate education and outreach on health risks and how to prevent exposure (GWAC

talking points, approved February 2013).

Its objectives included problem identificaton, data collection, monitoring and
analysis; potential measures or practices for reducing groundwater contaminaton, and public

education and outreach (GWAC talking points, approved February 2013).

At-Risk Populations and Public Education

As the GWAC began its work, it immediately initiated an education and
outreach program to reach out to at-risk populations and their familics served by private or
shared wells in the LYVGWMA. Infants, pregnant women, women who may become
pregnant, and individuals with certain blood disorders are all considered at high risk from
exposure to elevated or high levels of nitrate. Accordingly, an outreach program was
implemented to inform these populations and their families of the health risks of high
nitrate, how to protect themselves, and how to protect the groundwater that their drinking
water wells draw from. As Spanish is the primary language spoken in an estimated 60
percent of LYV GWMA households, a bilingual (Spanish/English) outreach program was

implemented and ran concurrently with the GWMA Program development.

Meetings

The GWAC held its first meeting on June 5, 2012. Over the next six years it would
meet more than 50 times to accomplish the work it identfied. The GWAC initially also
included representatives from Benton County. However, Benton County and the Benton
County Conservation District withdrew from the LYVGWNMA because they decided that it
would provide their geographical area with a better approach if they took on the issue of
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nitrogen reduction in groundwater on their own. The makeup of the GWAC’s membership
adjusted over time, as people moved between professional and personal opportunites. The
governmental entittes and community interests represented remained the same throughout,
although their personnel changed. Its subcommittees, or working groups, were tasked with
the research, investigation and proposed recommendations within their area of expertise —
Data Collection, Livestock/CAFO, Irigated Agriculture, Residental, Commercial, Industrial
and Municipal (RCIM), Regulatory Framework, Education and Public Outreach, and
Funding. Working groups then brought their recommendations back to the GWAC for its
consideration. The working groups would collectively hold over 200 meedngs in the ensuing

years.

Organization of the GWMA Program

The suggested content of a GWMA Program is defined by Chapter 173-100 WAC.
The Program laid out in the following pages generally follows this structure. The Area
Characterization describes the physical characteristics of the Lower Yakima Valley, the
historic process by which it has been transformed from a semi-arid desert into an agricultural
oasis, and how the land is used today. A section on demographics looks at who lives here
and why. Ensuing chapters identify the GWAC’s water quality goals and objectives, explore
the sources of nitrogen and regulatory environment, and describe Yakima County’s role in
groundwater quality protection. The narrative then turns to the heart of the GWAC’s work:
its investigation and analysis of the sources of nitrate, the pros and cons of various
recommendations, and finally, defining recommended actions at a variety of levels:

legislative, state agencies, local government, and private individuals.
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Characterization of the Area

The following discussion describes the area as it currently exists. The information
relates in some instances to Yakima County generally and in others to the LYVGWMA in
particular. Caution should be exercised to nodce the particular area under discussion as
various information is presented. Investigations and analysis pursued during the process of

the LYVGWNMA are presented in a later secton of this Program.

The Yakima River Basin

The Yakima River Basin is located in south-central Washington and includes three
Washington State Water Resource Inventory Areas (WRIA—numbers 37, 38, and 39), part
of the Yakama Nation lands, three eco-regions (Cascades, Eastern Cascades, and Columbia
Basin), and touches parts of four countes: Klickitat, Kittitas, Yakima, and Benton (USGS
2006). Almost all of Yakima County and more than 80 percent of Kittitas County lie within
the basin. About 50 percent of Benton County is in the basin. Less than one percent of the
basin lies in Klickitat County, principally in an unpopulated upland area. Within the Yakima
Basin, there are six structural sedimentary basins. The delineated sedimentary basins are
from north to south, the Roslyn, Kitdtas, Selah-Wenas, Yakima (Ahtanum-Moxee),
Toppenish, and Benton Sedimentary Basins. All are clearly defined by the geologic structure
in the Yakima River Basin. The LYVGWNMA includes only parts of the Toppenish and
Benton Sedimentary Basins.

The Toppenish Sedimentary Basin is fully contained within Yakima County. It is
bordered on the north by the Ahtanum Ridge, on the south by the Toppenish Ridge, and
bisected by the Wapato Syncline. The eastern boundary of this basin abuts the Benton
Sedimentary Basin. Only the southeastern corner of the Toppenish Sedimentary Basin,
northeast of the Yakima River, is included in the LYVGWNMA boundares.

The Benton Sedimentary Basin is bordered on the south by the Horse Heaven Hills
structure. The northeast boundary generally follows the northern flank of the Cold Creek
Syncline. The western boundary abuts the eastern boundary of the Toppenish Sedimentary
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Basin and a small section of the Yakima Sedimentary Basin. Only the western pordon of the
Benton Sedimentary Basin, approximately a third, is in the LYVGWMA boundaries.

Geology

Stratrigraphy
Basalt

The Columbia River Basalt Group (CRBG) is a thick sequence of Miocene eruptive
basalts, variously estimated several thousand feet thick, interbedded with a few minor
sedimentary strata. It overlays the basalt rock unit, or bedrock, of the Yakima region. The
total CRBG covers an area of more than 59,000 square miles (Tolan et al. 1989) and
spanning parts of Washington, Oregon, and Idaho. It is subdivided into three primary units,
or formations, designated the Saddle Mountains Basalt, the Wanapum Basalt, and the
Grande Ronde Basalt (USGS 2009a, GSI 2009a, 2011d). The Saddle Mountains Basalt is
often exposed at the surface. Its thicknesses ranges from 180 to 800 feet and averages more
than 500 feet in the Yakima Basin. The Wanapum Basalt can be over 800 feet thick. The
Grande Ronde Basalt undetlies the Wanapum Basalt. These formatons are further

subdivided into several dozen members and hundreds of flows.

The uppermost basalt, the Saddle Mountains Basalt, is often visible at the bounding
upland ridges of the Toppenish Basin such as the Rattesnake Mountains, Ahtanum Ridge,
Toppenish Ridge, and Horse Heaven Hills. It is made up of the Umatilla Member flows, the
Wilbur Creek Member flows, the Asotin Member flows (13 million years ago), the
Weissenfels Ridge Member flows, the Esquatzel Member flows, the Elephant Mountain
Member flows (10.5 million years ago), the Bujford Member flows, the Ice Hatbor Member
flows (8.5 million years ago) and the Lower Monumental Member flows (6 million years ago).
The underlying Wanapum Unit averages 600 feet thick. These units are separated by the
Mabton Interbed, with an average thickness of 70 feet (EPA 2012).

Basalt is a dense rock, having a fine texture precluding identificatdon of crystals
without magnification. Basalt is resistant to erosion and weathering, and is a notable cliff-
forming rock. Fresh, unweathered surfaces are black or dark gray; weathered surfaces range
in color from gray to reddish brown, Basalt consists principally of small crystals of calcic

labradorite, pytoxene, and olivine in a dense matrix of sodic labradorite, augite, and volcanic
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glass. Magnetite and apatite are common accessory minerals. Calcite, siderite, zeolites, opal,

and chalcedony are common in veins and vesicles in the basalt (USGS 1962).

At the end of the Miocene Epoch, approximately 5.3 million years ago, an extended
plain of basaltc lava covered most of eastern Washington (USGS 1962; USGS 2009a). The
basaltic lava flows were extruded from fissures located in the eastern part of the Columbia
Plateau (USGS 1962), most likely in the vicinity of Hells Canyon, Oregon. The extrusions of
basaltic lava probably continued intermittently into the Pliocene Epoch (5.3-2.6 million years
ago), covering sedimentary deposits, forming new basins of depositon, and changing stream
courses (USGS 1962). This volcanic flow is called the Columbia Basin Basalt Group. The
CRBG is that thick sequence of basaltic lava flows underlying southeastern Washington and
extending into Oregon and Idaho (USGS 1962). The individual flows range in thickness
from a few feet to more than 100 fr. The total basalt thickness in the central part of the
plateau s estimated to be greater than 10,000 ft (USGS 1990b) and the maximum thickness
in the Yakima River basin is more than 8,000 ft (USGS 1962).

Extrusions and flows of volcanic material now within the CRBG formation occurred
intermittently over millions of years. Individual flow layers range from less than 20 to more
than 200 feet in thickness. Individual flows may differ considerably in thickness from place
to place (USGS 1962). Enough tme elapsed between extrusions to allow considerable
weathering of the uppermost frothy surfaces of lava flows and to allow development of thin
soil zones, which were later buried by subsequent flows (USGS 1962). Bubbles of gases
emitted from the solidifying molten lava created zones of abundant gas cavides (vesicles).
The vesicles are sometimes filled with secondary minerals deposited by water percolating
through the rocks. The vesicles are separated from each other by the encasing solid rock,
except where they have been fractured or deeply weathered (USGS 1962). Natural gas was
extracted from beneath the LYVGWNMA between 1929 and 1941 (Alt/Hindman 2007).

The Ellensburg Formation

At the west side of the basaltc lava plain, approximately where the present Cascade
Mountains now stand, there was 2 region of more intense volcanic activity before the period
of basaltic lava extrusion ended. This volcanic activity was at an elevation somewhat higher

than the lava plain but probably lower than the present Cascades. The volcanic debris
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created by this volcanic activity in those ancestral Cascade Mountains was the source of the
sedimentary materials; which were subsequently deposited upon the lava plain, either
transported by eastward flowing streams, in lakes, or aeolian processes moving ash and
pumice, that together constitute the Ellensburg Formation (USGS 1962). The majority of
the volcanic materials created by the volcanic actvity was deposited upon the lava plain after

these flows ceased and the Cascades continued to rise (USGS 1962; USGS 1999a).

The Ellensburg Formation consists of 85 to 95 percent semiconsolidated clay, silt,
and sand with only 5 to 15 percent gravel and conglomerate. It often appears as sedimentary
interbeds found between the various CRBG formations, members, and flow units. These
interbeds vary in nature and composition, typically ranging between 1 and 100 feet thick.
The color is predominantly gray, tan, and buff, although there are a few relatively thin rusty-
brown sand and gravel strata. The clay and silt parts are massive at most places, but excellent
bedding and shaly parting also are found. Some sand and gravel strata are crossbedded. The
thickness of the individual beds ranges from a few feet to more than 100 feet; strata of clay,
silt, and fine sand usually are somewhat thicker than strata of the coarser materials (USGS
1962). “More than 1,000 ft of course-grained volcanclastic sediment has accumulated over

many parts of the Yakima River Basin.” (USGS 1999a).

The Ellensburg formation is mostly tough and hard, although some sand and gravel
strata are weakly cemented. The silt and sand are composed chiefly of pumice, volcanic ash,
quartz, and scattered feldspar and homblende particles. Clay-size particles consist mostly of
finely divided pumice and ash. The gravel contains large amounts of wff and a distnctive
purple or gray tuffaceous hornblende andesite. Cementing material is mostly argillaceous
(containing clay). Minor amounts of diorite, quartzite, and various granitic and metamorphic

rock types also are found locally in the gravel; basaltic fragments are rare (USGS 1962).

Lower Yakima Valley Fill

A varety of fine and coarse-grained sediments, including and overlying the
Ellensburg Formation and the underlying major basalt flows, also exists within the
Toppenish Basin (EPA 2012). These sediments pinch out along the flanks of the ridges.
They include Touchet Beds, loess, thick alluvial sands and gravels deposited by rivers and

streams, including those within the Ellensburg Formation, and other unconsolidated and
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weakly consolidated valley-fill comprising glacial, glacio-fluvial, lacustrine, and alluvium
deposits resulting from catastrophic glacial outburst floods that inundated the lower Yakima
River Basin (USGS 1999a) (EPA 2012) (USGS 20092) (USGS 1990b) (USGS 1962).

About 16,000 years ago these glacial outburst floods created “Lake Lewis™ in what is
today the Lower Yakima Valley and the LYVGWMA when the restricted flow of waters
from periodic cataclysmic floods from Glacial Lake Missoula, pluvial Lake Bonneville, and
perhaps from subglacial outbursts backed up through the constriction formed by the Wallula
Gap in the Horse Heaven Hills. Water also backed up further downstream on the Columbia
River between Washington and Oregon, delaying the drainage of Lake Lewis. The watet
remained for iterative undefined periods before the flood waters drained through Wallula
Gap, permitted surfacious loess and basalt materials collected in the floods’ transit southeast
from the Spokane area to settle out to the lake’s bottom, thus forming at least some of the
fine grained gravelly and sandy materials extant today on the valley bottom of the Yakima
River within the LYVGWMA. Lake Lewis intermittently reached an elevadon of about
1,200 feet (370 m) above today's sea level before draining to the Columbia through Wallula
Gap (Bjomstad 2006} (Alr 2001) (Carson/Pogue 1996).

Structural Geology
The Columbia Plateau has been informally divided into three physiographic
subprovinces (Meyers and Price 1979; USGS 2009a). The western margin of the Columbia

Plateau contains the Yakima Fold Belt subprovince.
The Yakima Fold Belt

The LYVGWMA lies within the Yakima River Basin within the Yakima Fold Belt.
The Fold Belt is a highly folded and faulted region underlain by various consolidated rocks
ranging in age from the Precambrian Supereon to the Cenezoic Era’s Miocene Epoch, and
unconsolidated materials and volcanic rocks of the Quaternary Period’s Pleistocene Epoch.
Dominant geologic structures in the Yakima Fold Belt in the western part of the Columbia
Plateau are long, narrow, east-west to east-southeasterly trending anticlinal ridges with
intervening broad synclinal basins that essendally partition the groundwater flow system.

“The anticlines function as groundwater flow barriers” (USGS 2009a; Vaccaro 2016).
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The folding that created the anticlines and synclines within the Yakima region are the
consequence of tectonic compression (McCaffrey et al., 2016), initally of the sedimentary
rocks now underlying the Columbia River Basalt Group, from south of the Fold Belt region
(the anticline’s slopes are steeper on the north side) which probably began during the latter
part of the Cenezoic Era during the Pliocene Epoch. The Ellensburg sedimentary material
was still accumulating during this time. Earlier explanations suggested that the folding was
likely related to the Cascade uplift and subsidence of the center of the lava body approaching
from the southeast (Foxworthy 1962). The folding proceeded slowly enough so that the
Yakima River could continue to erode its channel (Union Gap) as the Ahtanum Ridge
anticline rose (Foxworthy 1962). The Ahtanum Ridge and the Ratdesnake Hills are the same
anticline (Alt/Hyndman 2007). The Toppenish Ridge is another antcline, forming the
southern boundary of the Toppenish Basin.

As the folding continued, the sedimentary material previously deposited on the parts
of the plain that became the anticlinal ridges was eroded off and carried down into the
centers of the synclinal basins. This process accounts in part for the great thickness of the
Ellensburg formation (USGS 1962).
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Hydrogeology

The geologic framework and some of its hydrogeologic units of the Columbia
Plateau regional aquifer system was described by Drost and others (USGS 1990b). The
aquifer system consists of a large thickness of basalt made of numerous flows with minor
interbedded sediments (USGS 1990b). The principal water bearing zones in the basalt
sequence are those upper parts of certain flows rendered relatively permeable by weathering,

jointing, and vesicularity (USGS 1962).

The lithology, or general physical character, of the materials within the hydrogeologic
units of the LYVGWNMA was described by USGS in its 2009 report (USGS 2009a), see
Table 1. The several units described have various consolidated or unconsolidated structure.
The unconsolidated units include alluvial, alluvial fan, terrace, glacial, loess, lacustrine, and
flood (Touchet Beds) deposits that range from coa'rse-grained gravels to fine-grained clays,
with some cemented gravel (Thorp gravel and similar unnamed gravels). Most of the
unconsolidated units consist of coarse-grained deposits. The consolidated units are
principally deposits of the Ellensburg Formation, but also include some undifferentiated
continental sedimentary deposits. These units include continental sandstone, shale, siltstone,
mudstone, claystone, clay, and lenses or layers of uncemented and weakly to strongly
cemented gravel and sand (conglomerate). These clastic deposits are one of the most

stratigraphically complex parts of the aquifer system (USGS 2009a).
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Aquifers

In 2009, the United States Geological Survey published its study of the geology,
hydrology and hydrogeology of aquifers in the Yakima River Basin. The study found that
there are two main aquifer types in the LYVGWNMA. The first is a surficial unconfined to
semi-confined alluvial aquifer. This aquifer is composed of highly layered alluvial material
with predominantly silt, sand, and cobbles with a total thickness of up to 500 feet (USGS
2009a).

The second aquifer is an extensive basalt aquifer of great thickness underlying the
surficial aquifer. The basalt aquifer is believed by the USGS to be semi-isolated from the
surficial aquifer and stream systems. Natural groundwater flow within the shallower, surficial
aquifer generally follows topography, but may be locally influenced by irrigation practices,
ponds, lagoons, drains, ditches, and canals. Groundwater in this shallower aquifer generally
flows toward the Yakima River (USGS 20092) and is used locally for irrigation and

residential water supply.

An aquifer is rock material where the pore space in the material is saturated, or full
of water. Ground water occurs in the interstices in the rock materal, in the spaces not
occupied by solid material. If there is a pressure gradient in that material and the abundance,
character, and degree of interconnection of those spaces can create a pathway for water to

follow, it will move or be transmitted.

Natural rock materals differ in porosity. Porosity is a measure of the ability of the
rock to contain water. It is the ratio of the volume of its interstices to its total volume. The
porosity of some consolidated rocks, such as tightly cemented sandstone or massive lava
flows, is only a few percent or even a fraction of a percent. The porosity of some clays may
exceed 50 percent. In unconsolidated rocks, the well-sorted materials, such as clay or clean
even-textured sand or gravel, have vety high porosity. Poorly sorted materials, in which the

smaller particles fill the openings between the larger grains, have low porosity.

Both “confined” and “unconfined” aquifers are known to exist within the
LYVGWMA. A “confined aquifer” is one in which water has become confined between

relatively impermeable materials. Water in confined aquifers will rise higher in a well than
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the bottom of the overlying confining bed. Such wells are called “artesian.” The level to
which water will theoretically rise in an artesian well is called the potentiometric (or

piezometric) surface.

An “unconfined aquifer” (or “water table aquifer”} is one where the upper surface of
the water in the rock mass is at atmospheric pressure due to direct contact with the
atmosphere through the pore space in the overlying soil and rock, and there is not confining
pressure imparted by an overlying impermeable material. This surface level is called the
“water table.” The water table is the upper surface of an unconfined aquifer. The level at
which water stands in a well penetrating an unconfined zone of saturatdon represents the

water table at that place.

Aquifer dynamics are generally described in terms of amounts of water entering and
exiting the aquifer. “Recharge” is the natural replenishment of an aquifer’s water volume by
downward seepage from the surface (rainfall, snowmelt, infiltration from lakes, wetlands and
streams, irrigation or waste water), or groundwater moving from other underground sources.
Water exiting the aquifer (water seeping from the ground (spring), pumped from a well, or
departing the aquifer into surface water (wetland, stream, lake, estuary, ocean) or the
atmosphere) is “discharge”. The water table fluctuates chiefly in response to variations in
recharge to, and discharge from, the ground-water body. Natural recharge may occur
because of precipitation. Artificial recharge may occur through irrigation. Surface water
streams or irrigation canals that cross permeable zones may recharge the aquifers beneath.
Surface water streams or rivers that flow at an elevation below the water table discharge

water from the aquifer.

Both the potentiometric surface of a2 confined aquifer and the water table of an
unconfined aquifer are usually sloping, irregular, fluctuating surfaces. They are higher in
areas of ground-water recharge, lower in areas of discharge, and affected by differences in

permeability within the aquifer. The slope of either surface is called the “hydraulic gradient.”

Figure 7, derived from USGS’ 2009 study (USGS 2009a), shows the location of
known springs within the Toppenish Basin. Figure 8, derived from the same study, shows
the mean annual recharge of the surficial aquifers within the LYVGWMA.
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Mean Annual Groundwater Recharge

“Groundwater recharge” is a combination of all water (surface water, irrigation
water, waste water, precipitation, etc.) that infiltrates the ground surface. “The delivery and
use of surface water in the irrigation districts provide a source of recharge (more than 10
inches per year and in some areas more than 20 inches per year” (Vaccaro 2016; USGS
2007a). These are “acre-inches,” a portion of the area’s precipitation and around 3 acre feet
of delivery by the irrigation districts. ‘They are typically what would be called the non-
consumptive portion of water use, that which actually soaks into the ground past the root
zone / plant uptake. From there it goes to drains, surficial aquifers or deeper aquifers, at
some eventual time either returning to the river or being pumped and returned to the surface
for use. The USGS’ conclusion of recharge was established by a one-day time-step model,
utilizing the daily inputs from 25 years (1959-2001) of historical records, taking into account
droughts, cool years, ete. It takes precipitation, temperature, humidity, evaporation and

crop-specific evapotranspiration of plants into account.

Figure 8 reflects the conclusions derived from Figure 10 of the USGS’ 2007 report
(USGS 2007a). It is possible that the current state of mean annual groundwater recharge
differs from that represented by this figure. Members of the LYVGWMA felt intuitively
that the conclusions of the report were too high and failed to take into consideration
changed conditions relevant to groundwater recharge. Members also believed that the
increments of estimated annual recharge, i.e. 12-24 inches, 24-48 inches, were too great to be
informative about any particular segment of land within the LYVGWNMA. A better estimate
might be derived by using a more recent period of climate condition, considering evolved
irrigation methods, taking significant conversion of irrigation method into account,
considering actual irrigation water application rather than estimated irrigation water
applicadon, considering irrigation canal lining, and studying the LYVGWMA more
particularly rather than the basin-wide study of the USGS’ 2007 report.

Vaccaro studied recharge in the context of water supply available for potential rural
residential development (Vaccaro 2016). Two “domains,” “Rattlesnake Hills Domain,” and
the “Mabton Domain,” were identified within the LYVGWMA. “The Rattlesnake Hills

Domain (246 square miles) includes the relevant lands south of the Moxee Drain and east
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and north of the Yakima River (left bank). The eastern boundary of the domain is the
boundary between Yakima and Benton Countes.” The “Mabton Domain” (40.9 square
miles} includes the area north of Horse Heaven Hills (defined by the ridge line) east of the
Yakama Nation boundary, south of the Yakima River and west of the Yakima-Benton
County line. These two domains thus include the same area as that contained within the
LYVGWMA. The Rattesnake Hills Domain was divided into sectors, one below the Roza
Irrigation District canal (“Sector 17), the other above that canal (“Sector 27), both of which
are contained within the LYVGWNMA boundaries. The Mabton Domain was not further
divided. (Vaccaro 2016).

“Sector 1 [of the Rartlesnake Hills Domain] (194 square miles)
includes the irrigation districts present on Rattlesnake Hills such as Sunnyside
Valley [SVID)], Roza [RID] and Union Gap [UGID]. The delivery and use of
surface water in the irrigatdon districts provide a source of recharge (more
than 10 inches per year and in some areas more than 20 inches per year
(USGS 2007a) to the system. The sector includes the cides of Zillah,
Sunnyside, Granger, and Grandview. Except for the northern and eastern
part of the sector, the area is typified by basin fill deposits generally over 200
feet thick. That is, basin-fill deposits over more than two-thirds of this
sector are almost everywhere greater than 200 feet, and over about one-half
of the sector they are greater than 400 feet. In the smaller, southeastern part
of the sector, the deposits are thinner and future residential wells may need
to be finished into the Saddle Mountains unit. Most of the existng wells may
need to be finished in the basin-fill deposits and much of the future pumpage
in this sector would occur from these deposits except along the peripheral
boundary with sector 2 or where the basin-fill deposits thin toward the east.
Future wells near the boundary between the two sectors likely would be
needed to be drilled deeper than wells downslope. Groundwater-level
hydrographs indicate stable water levels in these deposits. The groundwater
levels for the units indicate that future withdrawals from the basin-fill
deposits would have minimal, if any affect, on the deeper Wanapum and
Grande Ronde units.”

“Recharge over most of thfe] area [in the Mabton Domain north of
the 700 foot water level contour for the Saddle Mountains unit [described by]
Vaccaro and others (USGS 20092)] is more than 10 inches per year because
of the influence of surface water irrigadon [from the Roza Irrigaton
Distriet]” (Vaccaro 2016).
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Groundwater Levels and Flow

The two main aquifers underlying the area bordered on the north by the Ahtanum
Ridge, on the south by the Toppenish Ridge, and bisected by the Wapato Syncline (USGS
2009a). These include a surficial unconfined to semi-confined alluvial aquifer and basalt
aquifers underlying the sedimentary deposits (USGS 2009a). The basalt is believed to be
semi-isolated from the surficial aquifer and stream systems. Groundwater flow within both
aquifers generally follows topography, with natural recharge occurring within the headlands
and on the sides of the valley and discharge occutting to the Yakima River. This produces a
major flow direction from northwest to southeast, and a minor component flowing
northeast to southwest and southwest to northeast. It is likely that the minor components
of flow are enhanced by irrigation practices upland from the Yakima River (USGS 2009a;
Vacarro 2016).

Because the potentiometric surface or water table of confined and unconfined
aquifers, respectively, are variable, it is difficult to determine with certainty the depth of
either from the ground surface. The USGS has, however, established groundwater level
contours that can be used to compare against ground surface contours. Figure 9, derived
from USGS’ 2009 report (USGS 2009a), shows groundwater level contours (without
distinguishing whether that level occurs within the alluvial, basalt, or both parts of the
aquifer system). Figure 10 shows ground surface contours (topography) in meters. Figure
11, derived from determining the distance between the two contours, shows calculated depth

to groundwater,

The vadose zone is the unsaturated zone between the land surface and the top of the
water table. Depth to water is the distance between the ground sutface and the water table.
Time of travel through the vadose zone is dependent on depth to water, the vadose zone
material, the amount of recharge, and other factors. Earthen materials within the vadose
zone have different degrees of “permeability.” Permeability is a measurement of the rate of
infiltration. Permeability is used on both unsarurated and saturated flow. It is a measure of
the intrinsic properties of a material that describes the ability of fluids to move through the

material. It is independent of moisture content. It is intrinsic to the material (aquifer
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matrix). Moisture movement through the vadose zone is controlled by both material

property and percent saturation or moisture content.

Unconfined (water-table) aquifers flow generally in accordance with the topography
towards rivers, streams, lakes, and springs. The direction of groundwater flow in unconfined
aquifers is normally perpendicular to groundwater contours premised upon measured or
hypothetical water table levels (USGS 2009a). Groundwater flows from the direction of the
highest potential energy to the lowest potential energy. The four types of potental energy
that influence groundwater flow include gravitatonal potential, pressure potential, matric
potental, and osmotic potential. The USGS has drawn its best judgment of the direction of
that groundwater flow within the LYVGWMA. See Figure 16.

The hydraulic conductivity of bedrock units, CRBG basalts, and basin fill units were
estimated from specific capacity data reported on drillers’ logs by USGS (USGS 200%a). The
median lateral Ky, of bedrock, basalt, and basin fill units were 3, 3, and 6 ft/day in 9,833 and
882 wells, respectively, throughout the larger study area of the Yakima River Basin (USGS
2009a).
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Topography

The topographical surface of the groundwater management area is undulatdng hillside
running down (from an elevaton of approximately 400 meters or 1312 feet above sea level)
to the valley floor and river floodplain (at an elevation of approximately 230 meters or 755
feet above sea level). The topographical map on the next page illustrates essentally parallel
elevation contours (denominated in meters)—evidence of a gradual descent from north-

northeast along the Rattlesnake Ridge to south-southwest along the Yakima River.
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Depth to Groundwater

Groundwater levels are very shallow (0-15 feet) in the valley bottom and in several
areas northeast of Granger, north and southeast of Sunnystde, surrounding Grandview and
southeast of Mabton. They are marginally deeper (15-25 feet) in adjacent lands running east-
southeastward from north of Granger past areas north of Sunnyside to Grandview and in
the areas surrounding Mabton. Groundwater levels are deeper (25-100 feet) roughly in the
areas between the SVID and RID irrigation canals. They become much deeper (100-1,000

feet) in areas above the RID irrigation canal.
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Soil Types

There are 89 soil types within the GWMA (NRCS Soil Survey). They differ based
on constituency of materials (coarse to very fine sands, loams, clay), values of porosity,
specific yield, hydraulic conductivity and infiltration rate. “Hydraulic conductivity” and
“infiltration rate” are calculated presuming complete saturation of the soil material. Both
quantify the three-dimensional volume of a liquid through a two-dimensional plane of a

matrix.

Predominant soil types within the GWMA are Scoon silt loam and Burke silt loam
(ground surface roughly above 300 meters or 1000 feet above sea level), Warden fine sandy
loam interlineated generally northeast to southwest with Harwood-Butke-Wiehl very stony
silt loams and Esquatzel silt loam (ground sutface roughly between 300 meters or 1000 feet
and 250 meters or 800 feet above sea level), and Esquatzel silt loam, Quincy loamy fine sand,
Wanser loamy find sand, Warden fine sandy loam and Warden silt loam (roughly within the
valley bottom between 250 meters or 800 feet and 200 meters or 650 feet above sea level).
The hydraulic conductivity of each of these primary soil types is available from NRCS’ Wei
Soil Surrey at hups:

and is presented in Table 2 below.
The rates set forth in the table presume full soil saturation. Because soils in the vadose
(unsaturated) zone within the LYVGWMA are only intermittently wetted, by irrigation or

precipitation, the rates set forth must be variously reduced for those soils.

TABLE 2 - PRIMARY SOIL TYPES HYDRAULIC CONDUCTIVITY (K)
(INRCS SoIL SURVEY)

Primary Soil Types Within LYWVGWMA

Soil Type cu.In/hr NRCS rate
Warden silt loam 0.57-1.98 |Moderate
Warden fine sandy loam 0.57-1.98 [Moderate
Esquatzel silt loam 0.57-1.98 [Moderate
Shano silt loam 0.57-1.98 |Moderate
Quincy loamy fine sand 5.85-19.98 |Rapid
Wanser loamy fine sand 5.95-19.98 |Rapid
Harwood Burke-Wiehl silt loam 0.00-0.06 {Very slow, impermeable
Burke silt loam 0.00-0.06 |Very slow, impermeable
Scoonsilt loam 0.00-0.06 |Very stow, impermeable
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All of the 89 soil types within the LYVGWMA illustrated in Figure 13 were sorted
by Yakima County GIS into the hydraulic conductivity rate categoties utilized by the U.S.
Department of Agriculture, Natural Resources Conservation Service. These are illustrated in
Figure 14.
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Land Use

Agriculture is the primary economic and land use activity in the area. Approximately
70-80 percent of the area is used for agriculmure. Agricultural production on the 464,000
irrigated acres within the Yakima River Basin is estimated to be worth over $2 billion
(apples: $1 billion, dairy: $900 million, hops: $500 million) annually.

In 2007, the total market value of Yakima County crops sold was $1,203,806,000,
and the average market value per farm was $340,058. In 2012, the total market value of

Yakima County crops sold was $1,645,510,000 and the average market value per farm was
$523,548 (YCDAA).

In 2007, the value of Yakima County milk production was $325,000,000. In 2012,
the value of Yakima County milk production was $439,000,000 (YCDADb).

In 2007, Yakima County’s Net Cash Farm Income was $372,055,000 and its Net
Cash Farm Income per farm was $105,100. In 2012, its Net Cash Farm Income was
$321,705,000 and its Net Cash Farm Income per farm was $102,356 (YCDAc).

In 2007, the 68,087 acres of fruit trees in Yakima County were valued at
$749,883,000. In 2012, the 62,415 acres of fruit trees in the County were valued at
$935,452,000 (YCDAJ).

Most cropland in the area is irrigated. Major commodities grown in the valley
include apples, pears, cherries, peaches, vegetables, hay, mint, and hops. In 2002, Yakima
County ranked first statewide for apple, milk, hop, and grape producton and first nationally
for apple and hop production. Dairy operations were greatly expanded starting in the late
1980°s, (WSDA 2013) and Yakima County cattle reached nearly 40 percent of Washington
State’s cattle population by 2018 (YCDAe). Also, animal feeding operations operate at
various sizes from very small home lots to large commercial feedlots. The dairies and animal
feeding operations are concentrated in the lower parts of the valley in and around the cites
of Sunnyside, Grandview, Mabton, and Granger; although some occur in more disperse

parts of the valley on the Yakama Indian Reservation.
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Viewed from the perspective of American history, problems of nitrate contamination
have been identified in locations throughout the United States where community and rural
population growth and more intensive agricultural practices have been practiced for
extended periods. (USGS 2003c) (Roman et al.) (USGS 1990a) (Foster) (Vermont)
(USGS 1993a) (Anderson) (USGS1985) (Beck) (Royte) (USGS 1984) (Lilbra et al.)
(Kross et al.). Nitrate contamination has been identified as a public concern in New
England, the Ohio Valley, southwest Georgia, the Middle West, and ultimately in the
American West; particularly in Montana, Idaho, California, and now Eastern
Washington.

Catholic Missionaries arrived in the Yakima River Basin in 1848. They established a
mission in 1852 on Atanum (now Ahtanum) Creck, using irrigation on a small scale. Miners
and cattlemen immigrated to the basin in the 1850s and 1860s. In 1859, Ben Snipes first
drove cattle through the Yakima Valley. Five years later, he returned and established the
Snipes and Allen Company; grazing 40,000-50,000 head of cattle in the Lower Yakima
Valley. By the 1880s, it is estimated that there were 200,000 cattle; 350,000 sheep; and
125,000 horses grazing in the Yakima Valley. With increasing settlement in the mid-1860s,
irrigation of the valley bottoms began. Outlying areas were used extensively for raising stock.
Private companies began to deliver water through canal systems built between 1880 and
1904 for the irrigation of large areas. Irrigated agriculture began to be practiced more widely
at this ime. The Northern Pacific Railway was constructed through the Yakima Valley,
reaching Yakima in December 1884 and Scattle in 1896, facilitating the development of
irrigated agriculture through transport of agricultural goods to markets. Statehood in 1889
assisted Lower Yakima Valley agricultural growth, Yakima contending for state capital.
When the National Reclamation Act was passed in 1902, about 85,000 acres were under

irrigation in the Yakima Valley, mostly by surface water (Boening).

By 1901, farming had largely replaced livestock ranching in the easily irfgated acres
of the valley. A state survey of that year reported the following crops grown in the Yakima
Valley: apples, pears, prunes, plums, cherries, apricots, peaches, and grapes; alfalfa, corn,
wheat, barley, oats, rye, flax, broom cotn, other grasses including brome, orchard, tall
meadow fescue, timothy, red top, and clover; melons, potatoes, garden vegetables, hops and

sugar beets (Jensen).
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TABLE 5 - AGRICULTURAL CENSUS DATA - GENERAL CROP TYPES

Summary of Yakima County Acres Farmed--- As Reported in USDOC
Agricultural Censuses (numbers rounded) (WSDA 2013)

Number of acres farmed { x1000)

1935 1959 1982 2007
Apples, cherries, peaches, pears,
plums, prunes and grapes 52.0 83.0 89.0 95.0
Corn, wheat, oats, barley, rye and
triticale 55.0 94.0 101.0 83.0
Hay, forage, haylage and silage
(including small grains cut for
hay, wild hay, sorghum cut for
silage or greenchop) 71.0 49.0 32.0 52.0
Potatoes, sugar beets, mint, hops,
dill and dried herbs 18.0 48.0 36.0 44.0
Vegetables (including snap and
string beans, cabbages, sweet
corn, tomatoes and watermelons) 6.0 23.0 20.0 10.0
Field seeds and grass seeds 0.0 10.0 0.5 1.0
Legumes (excluding cover crops) 0.1 0.3 3.3 0.5
Berries 0.0 0.1 0.0 0.1

Some County-wide information on specific field crops is also available from the

USDOC Agricultural Censuses.
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TABLE 6 - AGRICULTURAL CENSUS DATA - FIELD CROPS

USDOC Agricultural Censuses {numbers rounded) (WSDA 2013)
e Number of acres farmed ( x1000)

1935 1959 1982 2007
Sweet Corn 1.00 9.00 5.00 2.00
Asparagus 2.00 10.00 10.00 2.50
Hops 4.00 19.00 19.00 19.00
Mint 0.00 10.00 25.00 10.00
Sugar Beets 1.00 19.00 8.00 2.00
Alfalfa 65.00] 40.00] 30.00] 41.00
Alfalfa seed 0.30 10.00 3.00 1.00
Wheat 20.00 31.00 60.00 21.00
Corn for grain and silage 8.00] 43.00 21.00] 42.00
Barley 7.00 17.00 17.00 0.50

According to the informaton contained in several years’ Agricultural Census, the
number of cattle raised in Yakima County (excluding dairy cows) increased from 45,403
animals in 1925 to 212,762 animals in 2007. The number of dairy cows in Yakima County
was stable at about 20,000 animals berween 1925 and 1950. The number decreased during
the 1950s and 1960s, reaching a low of 7,868 animals in 1969. The total number of dairy
cows (excluding calves) reached 89,575 by 2007 (WSDA 2013).

TABLE 7 - AGRICULTURAL CENSUS - LIVESTOCK

Yakima County Livestock--As Reported by USDA Census (numbers
rounded) (WSDA 2013)
o Number of Livestock (x1000)
1935 1959 1982 2007
Cattle and calves 51 135 152 213
Dairy Cows 20 18 19 90
Chickens 220 240 520 300
Sheep 100 75 25 10

Trends in US. farming began shifting after World War II from mixed crop and
livestock operations to specialized monocultures. Livestock became commonly raised
scparately on feedlots. Crop rotation decreased. Livestock manure, commercial fertilizer,

and pesticides became more greatly available. Yields of corn, wheat, and rice increased
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during the latter half of the twenticth century due to large-scale mechanization of dlling,
planting and harvesting, improved plant varietes, development of irrigation infrastructure,
availability of low cost fertilizers and pesticides, and favorable commodity prices.

Economies of scale led farm sizes to increase. By 2007, there were 3,540 farms, making up
1,649,281 acres, in Yakima County (WSDA 2013).

The Washington State Department of Agriculture maintains an annual inventory of
crops grown on particular properties. The inventory is maintained in a Geographic
Information Systemn (GIS) format. Figure 15 illustrates the variety and locadon of crops
grown within the LYVGWNMA in 2015.

A more defined inventory within the LYVGWMA was conducted by the
Washington State Department of Agriculture (Figure 15). In 2015, the crops constdtuting

one percent or more of the acreage within the GWMA are shown on Figure 15.

48
GWAC DRAFT August 9, 2018










Fertilizers

According to the USDOC Agricultural Census, as reported in the Agricultural
History of Yakima County (WSDA 2013), 136,553 farmed acres were fertilized in Yakima
County in 1954, In 1964, 203,062 farmed acres were fertilized. The number of fertilized
acres remained at about that rate through 2007. In 2002, 28,152 acres were fertilized by
manure. In 2007; 27,742 acres were fertilized by manure, or approximately 14 percent of

total fertlized acres within the county.

The USDOC Agricultural Census also collected information, between 1954 and
1974, about the number of acres within Yakima County that were fertilized with chemical
fertilizer. The maximum number of acres fertilized with chemical fertilizer occurred in 1970,
when approximately 110,000 acres received chemical fertilizer (WSDA 2013).

The use of synthetic (commercial} fertilizers began to increase between 1900 and
1944, After WWI, the use of chemical pesticides increased as well. WSDA’s 2018 interview
of commodity-specific experts to obtain a typical range of use rates for manure, compost,
and commercial fertilizer for each of the GWMA’s 15 top commodities (WSDA 2018)
indicated that 19 percent of total GWMA irrigated acreage was fertilized by manure, 74

percent by commercial fertilizer, and 8 percent by compost.
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Water Use

The Lower Yakima Valley, south of Union Gap, is semi-arid with a mean annual
precipitation of 6.8 inches. Precipitation and snowpack in the Cascade Mountains provide
the source water and natural storage capacity for the Yakima River and the primary irrigation
supply. Diversions from the river are managed by the U.S. Bureau of Reclamation (USBR).
Irrigation water can also be drawn from wells pursuant to individual water rights recognized
by the Washington State Department of Ecology. Under the Washington State
Groundwater code (RCW 90.44.050), prospective groundwater users must obtain
authorization of a water right for irrigation (other than that exempted by the statute). Post-
1945 well-drilling technologies, legal rulings, and the onset of a muld-year dry period in 1977
stimulated the drilling of numerous irrigation wells. Populaton growth in the basin has also
resulted in increased drilling of shallow domestic wells in additon to deeper public-supply
wells. There are now more than 20,000 wells in the basin, more than 70 percent of which
are shallow, 10-250 ft deep, domestic wells. The Department of Ecology’s online water-
rights database indicates that there are 2,874 active groundwater rights associated with wells
in the Yakima basin. They collectively withdraw about 529,231 acre-ft during dry years, The
irrigation rights are for the irrigaton of about 129,570 acres. There are about 16,600
groundwater claims in the basin, for some 270,000 acre-ft of groundwater (USGS 2011).
The more limited numbers of groundwater irrigation rights and acreage watered by

groundwater specifically within the LYVGWMA has not been determined.

The three largest irrigation providers in the lower valley are the Wapato Irrigation
Project, Sunnyside Valley Irrigation District, and the Roza Irrigation District. Wapato
Irrigation Project serves irrigators within the Yakama Indian Reservation and is managed by
the U.S. Buteau of Indian Affairs on behalf of the U.S. Bureau of Reclamation. In 2012, the
Sunnyside Valley Irrigation District (SVID) served 94,614 acres on the valley floor and lower
slopes. SVID diverts its water near Parker into a 60-mile canal running generally northwest
to southeast through the GWMA, in essentially the same direction of groundwater flow.
The SVID’s primary canal and delivery laterals are unlined. The Roza Irrigation District
(RID) serves 72,491 acres, some of which are not within the LYVGWNMA, at higher
elevations. Those within the LYVGWNMA are on the north slopes of the valley (WSDA
2013). The RID diverts its water from the Yakima River upstream of the City of Selah into a
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94.8-mile canal. Its primary canal is lined and its delivery laterals are for the most part
contained. The waste ways in both the SVID’s and RID’s irrigation systems are unlined.
Diverse crops are grown in both the SVID and RID service areas. Generally, forage crops
dominate the SVID and tree fruits dominate the RID. Both canals end, returning tail water
to the Yakima River, near Benton City. From the canals, water is delivered through 709
miles of laterals to over 5,300 individual deliveries. Divetsions usually begin in March to
prime the canal system and cease in mid-October. On-farm deliveries typically begin in early

April.  Figure 17 shows the service arcas of the SVID and RID within the LYVGWNMA.
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Irrigation Methods

Irrigation in the Yakima River Basin is accomplished using one of three methods: 1ill,
sprinkler, or drip. Rill {or gravity) irrigation is the oldest and simplest form in use. In its
simplest form, an open channel (head ditch) delivers water to the high point of a field.
Water is siphoned out of the head ditch and into small furrows cut into the field between
each crop row. Water exits the furrows at the low point of the field, and is collected in a
second open channel (tail ditch). This water may be reused by pumping back to the head
ditch, sometimes repeatedly. ‘The tailwater in the tail ditch may then be routed to a drain
that feeds into the regional drainage network. On many rill-irfigated fields, the open head
ditch has been replaced with PVC pipe. Instead of siphon tubes, manually operated spigots
or sliding gates direct irrigation water into the furrows.

A variety of sprinkler systems are used throughout the Yakima River Basin, and each
system varies in its efficiency of delivering water. Portable solid set, wheel lines, and big guns
are examples of simple systems to operate, but typically do not provide a uniform coverage
of water to a field. They also require manual labor to move from place to place in a field.
Fixed solid set, center pivots, and liners are more expensive to install and more complex to
operate, but they provide a more even coverage and give the farmer greater control over the
irrigation process. These systems can be fully automated, enabling the farmer to irrigate a
large area with less labor. The most sophisticated systems use feedback from soil-moisture
probes to cycle the irrigation system off and on (USGS 2004).

Drip irrigation employs plastic lines with small openings to deliver water directly to
the base of the plant. The drip lines may be installed above or below the soil. A properly
operating drip-irrigation system enables a farmer to make maximum use of his allotment of
water—very little water is lost to evaporation, no tailwater is generated, and virtually no
water is lost to the groundwater system. Drip systems also enable the farmer to deliver
nutrients and some pesticides through the lines, significantly reducing the amount of
chemicals used on the field and reducing the potential for the chemical to leave the field
(USGS 2004).

Sprinkler irrigation systems increased in the Roza and Sunnyside Irrigation Districts

between 2005 and 2012, the years in which records are available. Rill (gravity) irrigation
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systems have decreased. Sprinkler irrigation in those districts is somewhat lower than it is
statewide. Low-flow drip irrigation had increased to 26.16 percent of the acreage in the
Roza District by 2010 (WSDA 2013).
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Demographics
Population

Yakima County is the eighth largest county in state by population, with 244,654
people (USDOC 2010). Itis the second largest county in State by land mass: 4,311 square
miles. The population within the LYVGWMA is 56,210, with 19,952 living in a rural area
(USDOC 2010).

There are five of cities in the LYVGWNMA —Sunnyside, Grandview, Granger,
Zillah, and Mabton. Over half of the GWMA’s residents live in those cities (USDOC 2010):

¢ City of Sunayside-15,858
¢ City of Grandview-10,862
¢ City of Granger-3,246

e City of Zillah-2,964

¢  City of Mabton-2,286

The remaining population resides in an unincorporated area. Most of that remaining
population— approximately 19,952 individuals — reside in a rural arca not served by public
water or sewer. These residents typically rely on a private or shared well for their drinking
water. A neatly equal number rely on an on-site sewage system (OSS, or septic system) to
dispose of their waste (derived using ARCGIS, a geographic information system, in

combination with the 2010 Decennial Census).

In the GWMA, economics and livelihood play a critical role in the decision to live in
a rural area instead of an urban one. Affordable housing is a draw to rural areas, and so is the
proximity to agricultural-related employment. Farmers, for example, usually live on or near

the acreage they farm.

However, other factors are at play in addition to affordable housing and agriculture.
In recent decades in Yakima County, large-tract farmsteads have been parceled off and sold
in smaller pieces over time. The smaller parcels were not large enough to make a living at
farming, but they did offer part-time farming opportunities for people already employed and
seeking a country lifestyle. This is perhaps the chief characteristic of “rural” living in Yakima
County and the GWMA (Horizon 2040 5.9.4 Rural Lands-Existing Conditions). The desire

for a “country” environment in part accounts for the growing number of rural GWAMA
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households— ranging in property size from .5 to 10 acres— whose distance from urban

areas preclude them from receiving municipal water or sewer services.

Income and Poverty

Yakima County’s median household income of $43,506 is below Washington State’s
median income of $§59,478. The County’s per capita income of $19,433 is also below
Washington State’s per capita income of $30,742 (USDOC 2013).

22.6 percent of Yakima County’s population is living below the poverty level, an
increase of 2.4 percent since 1990. In comparison, only 13.4 percent of all persons in

Washington State live below the poverty level (USDOC 2013) (Horizon 2040).

The population of the GWMA 1is generally poorer than the rest of Yakima County,
with over a quarter of the GWMA’s population living in poverty. There is also a higher
percentage of children in the GWMA living in poverty, which is in line with the larger

percentages of children living there.

Education

The educational disparity between the State, Yakima County, and the GWMA is even
greater than the income disparity. In Washington State, for example, 10 percent of the
population did not graduate from high school or receive a high school diploma. In Yakima
County that rate is almost 3 times higher at 29 percent. Yet in the GWNMA it is almost 4
times higher than the state at 39.6 percent. In some GWNMA pockets the span is even
greater: in the city of Mabton, which lies in the southeast section of the GWNMA, 28.1

percent of the population over the age of 25 has less than a ninth-grade education.

Households and Families

The average household size in the GWMA ranges from 3.36 to 3.98 people per
household, larger than the County (3.02 people) and State (2.54 people). Average family size
in the GWMA ranges from 3.72 to 4.38 people—again, larger than the average County
family size (3.53) or the State (3.11). In the GWNMA, 80.2 percent of all households are
comprised of families compared to 73.0 percent for the County and 64.5 percent for the
State (USDOC 2013).
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Race and Ethnicity

The GWMA has a higher concentration of individuals whose ethnicity is
Hispanic/Latino compared to Yakima County, Washington State, or the Nation, and a lower
concentration of American Indian/Alaska natives and Blacks/African-Americans (USDOC

2013).

Within Yakima County there is a wide gap between communities for both race and
ethnicity. For example, the range for individuals who are Hispanic/Latino ranges from 0.4
percent in the City of Naches to 96.1 percent in the City of Mabton. Additionally, the range
of individuals who are American Indian/Alaskan Native ranges from 0.0 percent in the city
of Selah to 21.7 percent in the town of Harrah, which is located outside of the GWMA on
the Yakama Indian Reservation (USDQOC 2013).

The racial groups of Asian, Black or African-American, and native Hawaiian or other
Pacific Islander represent a very small part of the population in the GWMA as well as

Yakima County when compared to the State and the Naton.
Language

In Yakima County, 39.6 percent of the population over age 5 speaks a language other
than English at home (predominantly Spanish). Additionally, 18.6 percent speak English less
than “very well,” indicating that the other 21.0 percent are bilingual. In the GWMA, 60.6
percent of the population over age 5 speaks a language other than English at home ~ 24
percent speak English less than “very well” indicating that the other 36.4 percent are
bilingual (USDOC 2013).
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Sources of Nitrate

Irrigated Agriculture

There are 360,906 acres of crops in Yakima County. 96,459 (27 percent) of those
acres are located within the GWMA (WSDA 2018). In 2015, irrigated agriculture within the
GWNMA occupied 55 percent of the total land area within the GWMA boundaries (175,161
acres) (WSDA 2018).

Most crops grown in the GWMA have the potendal for positive nitrogen loading
under some management practices. WSDA 2015 crop data shows that there is a large and
diverse number of crops grown in the GWMA. The top 15 crops by acreage represent 96
percent of the irrigated agricultural land within the GWMA. Each crop has a unique

cultivation practice.

Nitrogen from organic matter becomes available for crop uptake as well as losses

including leaching below the crop root zone with water.

Crops Supporting Livestock Operations

A significant portion of irrigated agricultural acreage within the GWMA (31,790
acres or 32 percent) is dedicated to crops and land uses (corn, triticale, pasture, and alfalfa)
that support dairy or other livestock operatons. The majority of manure and compost
applications observed by representatives of the WSDA during interviews with farmers and

crop consultants were taking place on crops intended for animal feed.

Triticale is normally “double-cropped” (two crops in one growing year (WSDA
2018)). Tridcale is planted in the fall (September-October) and harvested in the spring
(April-May). Silage corn is seeded immediately afterward and harvested in late summer or

fall (August-October).

Alfalfa is also planted. Alfalfa is a complex perennial crop. It removes large
quantities of nutrients from the soil (PNW). It can meet most of its nitrogen needs from the
atmosphere through nitrogen fixation, but is dependent both on the presence of rhizobia

bacteria in the soil and on whether or not supplemental nitrogen is added. Alfalfa is
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considered a “lazy” plant, using nitrogen from other sources such as manure or commercial
fertilizer if given the chance. The practice of nitrogen supplementation on alfalfa does occur
within the GWMA. However, agricultural practices used for perennial crops like alfalfa and
pasture remove the majority of the plant residue from the field during harvest (hay/silage) or

through prazing.

During 1998-2003, 29 percent of the irrigated acres in the Granger drainage and 12
percent in the Sulphur drainage were owned by dairies (Crowe) and there were 20, 24, 2, and

0 dairies in Granger, Sulphur, Spring and Snipes drainages, respectively (RSJB 2009).

Tree Fruit and Vegetable Crops
The primary crops grown in the region are tree fruit, grapes (both juice and wine),
hops, wheat, mint, and asparagus. ‘The orchard and vineyard crops, e.g., apples, grapes,
cherries, pears, peaches/nectarines are not replanted annually, Rather, they are replanted as

appropriate to enhance farming efficiency and anticipate market preference and demand.

Fertilizers

Fertilizers available within the GWMA include commercial fertilizer, green manure
{growing plants that are plowed back into the soil) or compost (made from manure). There
is no current measured data regarding the distribution of the amounts of these three nitrogen
sources within the GWMA. WSDA interviews with farmers and crop consultants indicate
that the most commonly used product is commercial fertilizer. The only exceptions were
silage corn and triticale, where more acres were fertilized with manure than with commercial
fertilizer. The only crops where growers or crop consultants reported use of all three

fertilizer products were hops and triticale.

Feralizer application timing can affect nitrogen availability for plant uptake and
resultant leaching of excess nitrogen. For instance, synthetic fertilizers are formulated to
release a specific amount of nutrients at a specific rate over a select period of time. Nitrogen
from compost or manure would be released over a much longer period of time at a much
lower rate. Crop fertilizers (manure, compost, and synthetic fertilizer) also react differently
at the point of application. Compost or manure also contain components with soil health

improvement properties.
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Generally, crop fertilizer application choices are affected by several parameters
including fertihizer type, crop nitrogen needs, application recommendations, expected crop
pricing, and anticipated yields. They also may be influenced by recommendations from crop
consultants and fertilizer guides, historical practices, and practices of other growers in the
community. This variability, in combination with effects of fertlizer types used, irrigation
type and practices, and nutrient application timing, soil type and organic matter content, soil
nutrient content, manure nutrient content, handling, and storage before applicaton, organic
carbon cycling and mineralization, and fertilizer fixing in alfalfa will all affect whether or not
any ferulizer application represents a nitrogen loading risk. Alfalfa will resort to fixing
nitrogen (i.e., create its own nitrogen by pulling it out of the air) only if there is insufficient
nitrogen already in the soil. If there is sufficient nitrogen in the soil, it will utilize the soil

nitrogen first.

High nutrient applications or application of multiple nutrient sources may be used
on permanent tree fruit and vegetable crops to improve soil health and maximize fruit
production. Producers of crops intended for human consumption may be reluctant to make
manure and compost application because of concerns about pathogen transfer, reducing

fertlization opdons (WSDA 2018).

Annual crops such as silage corn, tridcale (for silage), and wheat use both
commercial nitrogen and manure throughout the GWMA (WSDA 2018). Generally, the
nitrogen application for this corn/triticale cropping system is split - one in the fall and one in
the spring. Corn (silage and grain) use fairly even amounts of commercial nitrogen and

manure on most of the acreage (WSDA 2018).

Fertilizers of any type should be applied only at an “agronomic rate;” that is, the rate
of applicaton of nutdents to supply crop or plant nutrient needs to achieve realistic yields,
while at the same time minimizing the movements of nutrients to surface and groundwaters
(Cf. WAC 16-611-010). “ “‘Agronomic rates’ means the application rate (dry weight basis)
that will provide the amount of nitrogen or other critical nutrient required for optimum
growth of vegetation, and that will not result in the violaton of applicable standards or
requircments for the protection of ground or surface water as established under chapter

90.48 RCW, water pollution control and related rules including chapter 173-200 WAC, water
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quality standards for groundwaters of the state of Washington, and chapter 173-201A WAC,
water quality standards for surface waters of the state of Washington” (WAC 173-350-100).
Where the root zone of agticultural crops are within saturated ground, the “agronomic rate”

is limited by the groundwater standard.

Organic Fertilizers: Cover Crops, Manure and Compost
Cover crops can fix nitrogen within the soil, if plowed into the soil onsite. ‘The
vatiety of cover crop and number of years of integration of cover crops into the soil ¢an

affect overall nitrogen concentrations in the soil.

Manure from dairy and livestock operadons within the GWMA is a widely-used
source of organic fertilizer for irrigated crops within the GWMA. While total volume of
manure production can be calculated, as a functon of total animals, no public records are
currently maintained from which to analyze whether, in gross (minus exportation of such
materials), the application of such volume on available irrigated acreage within the GWMA
equates to an agronomic rate in gross.  Some pre-applicaton site-specific soil
characterization is practiced, so as to accomplish specific site application at an agronomic

rate.,

Manure contains two primary forms of nitrogen: ammonium and organic nitrogen.
Organic nitrogen is nearly immobile. It becomes mobile, and available to crops as fertilizer,
through mineralization, the process by which soil microbes decompose organic nitrogen into
ammonium. The rate of mineralization varies with soil temperature, soil moisture, and the
amount of oxygen in the soil. After mineralization, microorganisms within the soil convert
ammonium into nitrate. This process, called nitrification, occurs most rapidly when the soil

is warm, moist, and well-acrated.

Livestock wastes contain high concentrations of nitrogen and ammonium, and low
concentrations of nitrate relative to inorganic fertilizer. It is difficult to estimate nitrogen
loading to soll, air, and water from manure application without sufficient analysis of nitrogen
content in these waste streams. These are subject to some nitrogen loss to air and soil under

natural conditions.
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Synthetic Fertilizers

Thete is no public record of the total amount of synthetic fertilizers sold or used
within the LYVGWMA. Crop consultants or agronomists, either academic or mercantile
(GS. Long, Co, D & M Chemical, Bleyhl’s, Wilbur-Ellis, Simplot, Crop Production
Services, Husch and Husch), are used by the majority of commercial farms operating within
the GWMA., There are only a few companies that do this type of work. These consultants
are not usually farmers. They create prescriptions for pesticide and fertilizer applications
across muldple crops on many different farms. Mercantile crop consultants have economic
incentives to recommend larger applications of ferdlizers. Agronomists without such
incentives could review and evaluate such recommendations for farmers.

Water Applications

Irrigation practices can affect both amounts and rates of nitrogen leaching and the

potential for increased nitrogen concentrations in irfigation return flows (which relocate

nitrogen applied through fertilizer).

Irrigation water requirements vary based on crop type. The nitrogen concentration
of irrigation water likely resembles that of the Yakima River. The average N concentration
of high flow (late spring) and low flow (late summer) conditions of the Yakima River at

Kiona during the 2012 irrigation season was 0.809 mg N/L (USGS 2013).

Ttrigated agriculture is mapped statewide by WSDA, including the area within the
GWNMA. There is no current measured data regarding the distribution of the three general
irrigation methods (sprinkler, drip, macro/rill) within the GWMA. Interviews with farmers
and crop consultants indicate that sprinkler irrigation was used on 61 percent of the total
irrigated acreage in the GWNMA, drip irrgaton (including drip, micro sprinkler,
drip/sprinkler, and combinatons) was used on 23 percent of the acreage. Macro, or rill,
irrigation was used on 15 percent of the acreage (total does not equal 100 percent due to

rounding) (WSDA 2018).

Silage corn and triticale culdvadon is almost all irrigated with sprinkler or center ptvot

irrigation systemns. Triticale cultivation rarely occurs on 1ill irrigated fields (Sheehan).
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Any improperly decommissioned wells beneath livestock operations,
including crop fields onto which waste is applied, could provide a direct conduit for

contaminants to reach the groundwater,

Livestock Operations/CAFOs
Dairy Operations
USDA’s 2012 estimate of dairy operations was 99,532 milk cows on 97 farms
(USDA NASS 2014) in Yakima County (WSDA 2018). The majority, or near total of these,
are thought to be located within the GWMA. Dairy farms arc increasing in size, while the
number of farms is decreasing (WSDA 2018).

Manure and other animal wastes supply nutrients to crops because they contain
nitrogen and other elements essential to plant growth, and the recycling of animal nutrients
to increase soil fertility and crop yield is a historic practice. Manures are recommended over
commercial fertlizers where there is a desire to build the soil profile by increasing and
diversifying soil organisms, increasing moisture holding capacity, and reducing the need for

inputs.

Livestock operations have the potential to release nitrate, chloride, sulfate, and
bacteria to surface or groundwater (Harter et al, 2002; Harter et al, 2012). Whether
groundwater contamination occurs depends on contaminant characteristics, management
practices, meteorological conditions, soil types, geological conditions, and groundwater
characteristics (Viers et al,, 2012). Contaminant sources can be animal holding areas, manure
storage impoundments (either lagoons or settling ponds/basins), and manure applications to

cropland (Harter et al., 2002).

The national statistical average of manure production of milk cows (in 2000) was
15.24 tons per animal unit of manure excreted per year. The national statistical average of
nitrogen per ton of manure excreted is 10.69 pounds of nitrogen per ton (Kellog et al.,
2000). The formulas used by the EPA to calculate animal manure production, nitrogen
production, and losses due to volatilizadon or denitrification for Holstein cows (EPA 2012,

attributable to WSDA) in the Yakima Valley are as follows:
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Annual manure production is calculated using the following formula: [((# of
milking cows)*1.4  108) + ((# of dry cows)*1.4*51) + 99# of
heifers)*0.97*56) = ((# of calves)10.33*83)] *365/2000 (WSDA 2010)

Nitrogen production is calculated using the following formula: [((# of
milking cows)*1.4%£.710 = ((# of dry cows)*1.4x3) + ((# of heifers)*
0.97*.27)+((# of calves)*0.33*.42)]*365/2000 (\WSDA 2010)

Losses due to volatilization or denitrification during storage are estimated at
35 percent. This does not include application losses (WSDA 2010; EPA
2012).

Waste Storage Facilities (Lagoons)
Liquid manure stored in lagoons can be a source of nitrate and other contaminants.

Contents of lagoons often consist of liquid manure (including urine), rainfall and snowmelt,
any other liquid corral runoff, and process water from feeding pens and milking areas.
Design, constructon and management of lagoons are all very tmportant for the protecton
of groundwater. In studying dairy, beef, and swine lagoons, researchers found substantial
variadon in the composition of solids, Liquids, and dissolved constituents and leakage rates
causing a wide variation in the potential to impact groundwater quality (Ham 2002; Harter et

al,, 2012a).

The distinction between a lagoon, a settling basin, a settling pond, or a pond is
uncertain.  Different professionals use different terms for different manure storage
impoundments, and different impoundments may be used for different purposes at different
times of year. Producers may mix manure and water in additional ponds before land

application.

Not all industry experts classify impoundments based on the same criteria and
experience. In addition, there are a wide variety of different construction techniques and
operational techniques for settling ponds and basins. Some are earthen impoundments that

are drained and cleaned as needed. Some ponds are concrete lined, engineered basins.
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Lagoon nitrogen concentration depends on farm practices and unit operations on
site. Operational differences are often related to whether a dairy uses a flush or scrape
system to clean barns, the type of solids separation systems utilized and whether irtigation
water is mixed with liquid manure for land application, and potental seasonal effects.

Animal Holding Arcas ot Corrals

Animal holding areas or corrals at animal feeding operadons are typically

unvegetated areas that include pens, freestalls, corrals, and resting and feeding areas. Some
arcas have extensive concrete and other areas are dominated primarily with a flooring or
surface of unlined and compacted soil that can be susceptible to leaching or runoff to
contaminant areas. If properly constructed and maintained, concrete floor surfaces can
contain wastes and minimize leaching. Corral sutfaces become compacted with use and
become dense enough to slow down the downward movement of water and pollutants.
Manure accumulating on the surface mixes with the soil layer and forms a low-permeability
interface layer that further reduces the permeability of corral and pen surfaces (Harter et al,,
2012a). Nitrogen loading from corrals and pens at dairy and feedlot facilities is governed by
engineered sloping, soil type, dairy or feedlot age, unsaturated zone thickness, stocking rate,
rainfall, and evapotranspiration rates. In some situations, increased short-term leaching in
corrals may occur due to cracking during scasonal weather events.

Pens and Composting Areas

There are 2,632 acres within the GWMA identified by WSDA as pens or composting
areas (1,597 acres Dairy CAFO, 499 acres Nondairy CAFO, 536 acres compost) (WSDA
2018). The nitrogen loading rates of pens vary depending upon number and size of stock
contained within them and the management of those pens. Nitrogen leaching potential in
pens and compost areas is mitigated by low annual precipitation, management of the amount
of manures in those pens and compaction of those areas by livestock or equipment. Beef
cattle feedlots and dairies have different number of animals per lot. The majority of pens
that have been identified as non-dairy CAFOs are most likely dedicated to raising ot housing
dairy support animals {calves and heifers). However, individual pens may hold calves during
onc time period and after those animals are moved out, heifers and adult cows may be

moved into that same corral or pen.
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“ ‘Composting’ means the biological degradation and transformation of organic solid
waste under controlled conditions designed to promote aerobic decomposition. Natural
decay of organic solid waste under uncontrolled conditions is not composting” (WAC 173-
350-100). “Composting” may refer to a category of activities rather than 2 specific practice
or technology, may occur in windrows, composting in bags, spreading material out over a
concrete pad or large surface area to dry, turning frequency, potential moisture additions to
material that has dried out. Composting reduces the weight of the basic material
Composted waste can be desired by organic growers as a source of additive to soil structure,
soil density, nutrient and weed defoliant.

Buildings Housing Animals

Animals may spend time in freestall barns, milking parlors, or loafing sheds. These
facilides are built with concrete floors and are cleaned muldple times a day. Potential
leaching from these types of buildings, even anticipatng cracks in concrete floors that could

provide a pathway to leaching, is much smaller than potential from pens and lagoons.

Residential, Commercial, Industrial and Municipal Groundwater

Non-agricultural sources of potential contamination of groundwater within the

LYVGWNMA boundaries include the following:
Residential Onsite Sewage Systems (ROSS)

Residential Onsite Sewage Systems (OSS) are present throughout the LYVGWMA
outside of those areas served by municipal sewage collection and treatment systems. Non-
residential OSS are also scattered throughout the project area serving a variety of public and
private entities. The OSS comprise one of the several potential sources contributing nitrate

to the underlying shallow alluvial groundwater system.

There are 6,044 residential households within the GWMA that discharge wastewater
to an onsite sewage system (WSDA 2018). Nitrogen in residential wastewater is mainly
generated from human body wastes and food materials from kitchen sinks and dishwashers.
The amount of nitrogen present in the wastewater is typically expressed as a concentration in

milligrams per liter (mg/L) and/or as a mass loading in grams/person/day.

The highest density of OSS is within and near urban growth areas associated with
municipalities. Specifically:
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¢ The highest density of OSS are found on the east and north side of Sunnyside where
OSS density ranges from 80 to 100 OSS per section.

*  West of Sunnyside near Outlook where OSS density approaches 80 OSS per section.
¢ In the Zillah to Buena area where density approaches 80 OSS per secton.
e Slightly lower OSS density is found south of Grandview, Sunnyside, and Mabton

where the OSS range from 50 to 70 per section.

The absence of public water systems in some rural areas where OSS are densely sited,
due in part to the date of development of these areas, may cause too-close proximity of
septic systems and drinking water wells. Nearby municipalities are constrained in providing
new public water service to these denser rural populations by cost and growth limitations
imposed by growth management areas established pursuant to the Growth Management Act.
Too great a density of ROSS can be a cause of groundwater pollution (EPA 1977) (Swann).
In the case of the Buena community within the LYVGWMA, failing septic systems and
related contaminated wells caused Yakima County to respond with grant-funded installadon
of a public water system and a wastewater trcatment system utilizing a combined

septic/sewer system (Redifer).

The frequency of septic tank pumping in each ROSS in the GWMA is unknown. In
a survey conducted by Yakima County, without statistical sampling methodology, 82 percent

of 458 surveys collected indicated that they had had their “septic tank pumped recently.”

Wastewater discharged to a ROSS is subject to several biological processes including
nitrification and denitrification.  These processes can take place depending on the
environmental conditions and occur most effectively when the soil is unsaturated because
the wastewater is forced to percolate over the soil particle surfaces where treatment can take
place and air is able to diffuse through the soil. Whether these processes occur and their
effectiveness in treatment depends on the physical characteristics of the soil and the
environmental conditions of the soil through which the wastewater percolates. Wastewater
parameters, such as levels of nitrogen, are removed to varying degrees. Under good
conditions (and proper operation and management), organic or ammonia nitrogen is readily

and rapidly nitrified biochemically in aerobic soil and some biochemical denittification can
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occur in the soil, but without plant uptake, 60 to 90 percent of the nitrate enters the
groundwater. Under anaerobic soil conditions, nitrification will not occur, but the positively
charged ammonium ion is retained in the soil by absorption onto the soil particles. The
ammonium may be held until aerobic soil conditions return allowing nitrification to occur
(EPA 2002). Within the GWMA, moderate denitrification occurs about three months a year
and poor denitrification occurs about three months (soil saturated and no warmth). These
factors determine that the total denitrification average in the GWMA is in the range of 10 to

13 percent.

Conventional ROSS technology relies on primary treatment (settling) for solids and
organic reduction prior to dispersion to the ground. Innovative ROSS technologies
combine the primary treatment with biological treatment to achieve a higher level of
treatment. ‘The biological processes promote the removal of nitrogen from wastewater
through the multi-step bacterial conversion of ammonia and organic nitrogen to nitrates
(nitrification) and the reduction of nitrates to gaseous nitrogen (denitrificadon). The
optimum nitrogen removal of properly operating conventonal ROSS technology is up to 10
to 30 percent (WDOH 2005). Innovatve ROSS technology utlizing biological nitrogen

removal or introduction of carbon source can increase nitrogen removal (WDOH 2005).

The predominant soil types underlying the ROSS drain fields located within the
GWNMA are characterized as silt loams that are porous and have a well-developed structure.
The esdmated depth to groundwater is equal to or greater than 10 feet at approximately 90
percent of the ROSS locations. See Figure 11, Depth to Groundwater. It is reasonable to
assurne that the environmental conditions underlying the drain fields are conducive to some
level of denitrification.

Large Onsite Sewer Systems (LOSS)

A LOSS is a septic system serving multple residences or nonresidental
establishments serving twenty or more people per day or having a design volume over 3,500
gallons. Washington State Department of Health records show that there are two LOSS
located within the GWMA. One is located outside of Zillah with a design capacity of 5,000
gallons. The second LOSS site is located outside of Granger with a design capacity of 4,850
gallons. Annual reports for LOSS are submitted to the DOH.
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Commercial Onsite Sewer Systems (COSS)
A COSS is a septic system used for employecs working at agricultural or other

businesses that operate year-round and are not classified as a2 LOSS by the DOH. The most
likely locations of these facilities within the GWMA are wineries, schools, agticulture packing
lines, small businesses (stores, fire stations), agricultural business offices and maintenance
buildings, churches, and confined animal feeding operations (CAFOs).
Biosolids

Biosolids are a nutrent rich soil amendment derived from public waste treatment
plant septage. Septage is a class of biosolids that comes from septic tanks, treatment works,
and similar systems receiving domestic wastes (WAC 173-308-050). Biosolids are produced
by treating sewage sludge to meet certain quality standards that allow it to be applied to the

land for beneficial use.

Biosolid application rates require advanced approval based on pre-plant soil tests,
evaluation of crop type and yield estimates, soil types, and use of irrigation. Intermittent
post-harvest tests are also conducted. The single site approved for land applicadon of
biosolids within the GWMA is Natural Selection Farms located at 6800 Emerald Road in

Sunnyside.
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Residential Lawn Fertilizers
Residential lawns exist primarily within towns or urban growth areas within the

GWMA. All residents do not fertilize their lawn regularly. Some do not fertilize their lawns
at all. Rough estimates are necessary to evaluate how much nitrogen is applied within the
GWNMA to residential lawns. Nitrate accumulation in the groundwater is not just a matter of
nitrogen application rates but also water application rates and removal of “thatch” (grass
clippings generated through mowing). While not everyone fertilizes regularly, overwatering
and improper thatch management may occur at municipal propetties, including residences,
schools and businesses, particulatly if mowing or watering is frequent. Both can have an
effect on the loading of even a small amount of nitrogen. Higher population density areas
can have a higher percentage of lawn area and the associated potential for more fertilization
and overwatering that could be a factor in N loading.
“Hobby Farms™

The term “hobby farm™ is intended to mean a land, which may or may not contain a
residence, other than lawns, upon which minimalist agriculture is maintained without the
intention of profit. It may contribute nitrogen within the GWNMA area. These land uses are
on parcels of land less than 10 acres that are not included in the WSDA’s crop inventory.
Nitrogen contributions on these parcels may come from individual gardens, pastures, pets,
and other animals. Co-location of septic drain fields and hobby farming operatdons,
particularly animal farming operatons, may cause drain field failure and reducton of
denitrification potential.

Underground Injection Wells
Most UIC’s in Yakima County are road based and county-owned, put in place to

receive surface water runoff from county roads.
Transport (Abandoned Wells)

Abandoned or improperly-constructed wells can be a conduit for nitrogen entering
the ground. In Washington State, the construction of groundwater wells was first required to
be reported in 1972. Consequently, the Department of Ecology well database includes only
those wells constructed after 1972, and those wells identfied in informaton supporting
water nght claims, permits or certifications predating 1972. A reasonable estimate of wells
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within Yakima County that are identified in DOE’s well database is 45,000. Some portion of

that is located within the Groundwater Management Area.

Groundwater wells typically have a life of about 40 years. This is due
to: mechanical failure, deterioration of material (primarily steel well casings),
settling of casings within ground materials, change in aquifer conditions
(mineralization, scale deposits within casing). In most instances, it is cheaper
to drill a new well than to repair an old one (Richardson).

Not all wells have the same tisk of failure, or if abandoned the same
risk to the public health and welfare. Wells differ in design, construction,
diameter of casing, depth of casing, depth to water, water chemistry, etc.
Wells constructed pursuant to regulatory standards have less risk of failure,
even if “abandoned.” “Dug wells,” those wells constructed by digging a pit
in the ground in order to collect water near ground surface, either with or
without a small-diameter casing hammered into the ground from the bottom
of the pit have the greatest risk of fatlure and risk to the public health and
welfare. In additon to potendal groundwater contamination from dug wells,
people and animals can fall into these wells (Richardson).

“Vaulted” wells also present a significant risk of groundwater
contaminaton, whether in use or abandoned. A “vaulted” well is essentially
a dug well with a concrete reinforcement of the sides, or bottom, of the pit,
creating a “vault”. Water can collect in vaults which may migrate down the
well casement, or along the annulus (the circular void between the well casing
and the ground material through which the well was drilled) of the well
casing. Wells with casing top elevations at or near ground level (as opposed
to raised above ground level), or cut off below ground level, also present risk
of groundwater contamination, due to possible “overtopping” of surface
contamination into the well casing. Similar risk occurs where the well casing
has no cap. Otherwise propetly constructed wells may present risk of
groundwater contamination if they have not been “sealed.” Sealing is
accomplished through the infusion of bentonite clay or cement into the
casing annulus for a distance sufficient to prevent surface water intrusion
into the subsurface (Richardson).

Deeper wells generally have larger diameters than shallower wells.
Industrial, public water system, or irrigation wells are more likely to have
larger diameter wells than single-user domestic wells. Unused irrigation wells
may be less likely to be discovered because of change of land use or crop
choice (Richardson).

Abandoned wells or wells that have not been decommissioned are
often located by purchasers of property, parties who may become liable upon
foreclosure of real estate financing instruments (banks), and reviewing
entities (e.g., county planning officials) when reviewing proposals for change
of parcel definitons (short plats, site plans for building permits)
(Richardson).
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Surface water, streams, and wasteways may also be a means of transportation of

nitrogen to the ground.

Atmospheric Deposition

Atmospheric deposition of nitrogen is the process by which acrosol particles collect
or deposit themselves on the earth’s surfaces. It may be either wet or dry deposition.
Nitrogen emissions may come from transportation agriculture, power plants, industrial and
natural sources. In agricultural areas emissions from operations involving animals or
fertilized cropland. Emissions may travel from very long or very short distances (Viers et al.,
2012). Deposition monitoting is conducted by the National Atmospheric Deposition
Program. There is one monitoring station in Eastern Washington, in Whitman County
(WSDA 2018).
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The Regulatory Environment

The water molecules in the ground beneath the LYVGWMA fall within the
regulatory structure of the federal Safe Drinking Water Act and Washington Department of
Health regulations (as “drinking water”) and Washington’s Water Pollution Control Act and
Water Resources Act (as “groundwater”). Those molecules’ potential contribution to
surface water quality makes the federal Clean Water Act and surface-water authorities
assigned to the Washington State Department of Ecology by the Water Pollution Control
Act also apply.

Safe Drinking Water Act

The EPA has broad authority, under Section 1421 of the Safe Drinking Water
Act, 42 US.C. 300g-1(b)(1)(A), (B), to establish national primary drinking water
standards, “if the Administrator determines that . . . the contaminant may have an
adverse effect on the health of persons;” “is known to occur . . . in public water systems

with a frequency and at levels of public health concern;” or there is “a meaningful

opportunity for health risk reduction for petsons served by public water systems.”

For each contaminant that the Administrator determines to
regulate under subparagraph (B), the Administrator shall publish
maximum contaminant level goals and promulgate, by rule, national

primary drinking water regulations under this subsection (42 U.S.C. 300g-
1BDE))-

EPA sets legal limits on over 90 contaminants in drinking water. The legal limit for
a contaminant reflects the level that protects human health and that water systems can
achieve using the best available technology. EPA rules also set water testing schedules and
methods that water systems must follow. The EPA set the maximum contaminant level for

nitrate, nitrite and total nitrate, and nitrite in 40 CEFR § 141.62:
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Contaminant MCL (mg/1)
(7) Nitrate 10 (as Nitrogen)
(8) Nitrite 1 (as Nitrogen)
(9) Total Nitrate and Nitrite | 10 (as Nitrogen)

EPA may approve states to assume primaty enforcement authority under the Safe
Drinking Water Act. Washington’s drinking water quality standard for nitrate is 10
milligrams per liter (mg/L), or 10 patts per million.

When drinking water in private wells contains or is likely to contain a contaminant
that may present an imminent and substantial endangerment, such as nitrate, EPA may take
an emergency action under the SDWA, Section 1431. EPA must first determine that the
state and local authorities have not taken action to protect the health of such persons. An
emergency action pursuant to SDWA Section 1431 may include any order that may be
necessary to protect the health of persons, including ordering the collection of samples to
investgate the sources of the contaminaton. In addidon, where appropriate, EPA may
issue orders to require the provision of alternative water supplics. EPA may also judicially
enforce its orders, through action secking civil penaldes for each day of such violaton. If
violation of EPA’s orders is “willful,” EPA may seek criminal penalties of fines or
imprisonment for not more than three years (42 US.C. § 300g-2(b)). Citizens may also
seek protection of underground sources of drinking water, under 42 USC 300j-8, so as to

mandate EPA regulatory or litigative action,

The EPA may also designate sole source drinking water aquifers under Section 1427
of the Safe Drinking Water Act, 42 U.S.C. 300h.

State Department of Health

The Washingron State Department of Health is authorized to adopt regulations “to
protect public health” (RCW 43.20.050(2)). These may include rules for Group A public
water systems, as necessaty, to assure safe and reliable public drinking water and to protect
the public health. Those rules set requirements regarding: (i) The design and construction
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of public water system facilities, including proper sizing of pipes and storage for the number
and type of customers; (i) Drinking water quality standards, monitoting requirements, and
laboratory certification requirements; (iif) Public water system management and reporting
requirements; (iv) Public water system planning and emergency response requirements; (v)
Public water system operation and maintenance requirements; (vi) Water quality, reliability,
and management of existing but inadequate public water systems; and (vii) Quality standards

for the source or supply, or both source and supply, of water for bottled water plants.

The DOH also sets rules for Group B public water systems, as defined in RCW
70.119A.020. These rules establish minimum requirements for the initial design and
construction of a public water system and “rules and standards for preventon, control,

and abatement of health hazards and nuisances related to the disposal of human and

animal excreta and animal remains™ (RCW 42.30.050 (2) (b), (c)).

The Department of Health requires that nitrate levels (concentrations) (as N) in
Group A public water systems not exceed the maximum contaminant level (“MCL”) of 10
mg/L, and that nitrite levels (concentrations) not exceed the MCL of 1 mg/L (WAC 246-
290-310(3) (Table 4)). The requirements for Group B public water systems are the same
(WAC 246-291-170 (2)(b)). Nitrate and nitrite are “primary inorganic contaminants” and
the MCL for nitrate and nitrite are “primary MCLs.” When primary MCLs are exceeded
by a public water system the water purveyor must “determine the cause of the

contamination” and “take action as directed by the Department of Health” (WAC 246-290-
320(1)(b) ).

WAC 246-290-300 requires public water systems to sample for many contaminants,

including nitrate, on a regular basis. Public water systems with nitrate levels over 10 ppm

must notify the people who receive water from them (WAC 246-290-320).

Clean Water Act

Surface water quality in Washington is regulated by the federal Clean Water Act (33
U.S.C. 1342, et seq.) and Washington’s Water Quality Standards for Surface Waters (Chapter
173-201A), which are authorized by the State Water Pollution Control Act (Chapter 90.48).

80
GWAC DRAFT August 9, 2018



The Clean Water Act makes it unlawful to discharge any pollutant from a point source
into waters of the U.S. unless a National Pollutant Discharge Elimination System (NPDES)
permnit is obtained (33 U.S.C. 1342). The NPDES permitting authority has been delegated to
the Department of Ecology (See 33 US.C. 1342 (b); RCW 9048260). The Dcpartment
exercises this delegated authority, together with its authority under the Water Pollution Control
Act, in issuing NPDES permits and State Waste Discharge Permits (SWDPs) (pursuant to
WAC 273-226-030). DOE’s water quality standards are used to establish effluent limits in
NPDES permits and SWDPs.

DOE’s water quality standards and SWDPs apply to both point source activides and
nonpoint source activities. Point source activities are activities where a source of
pollution can be readily distinguished, such as the industrial discharge of waste onto or
into the ground. State law requires point sources to operate under permits that set
conditions for discharges. These permits may be issued to a specific entity with conditions

designed to protect water quality.

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, or vessel or other floating
craft, from which pollutants are or may be discharged. This term does not include return

flows from irrigated agriculture.” (WAC 273-226-030 (21))

“Nonpoint sources” are more diffuse in nature. They often consist of many small
pollutant sources that have a cumulative effect, like highway runoff, on-site septic systems
in developed areas, and application of pesticides or nutrients in both agticultural and
urban areas. Some nonpoint sources are managed through the development of siting and

design standards.

Groundwater contamination may affect surface water quality. Under §303(d) of the
Clean Water Act, states are required to develop lists of impaired waters. These are waters for
which technology-based regulations and other required controls are not stringent enough to
meet the water quality standards set by the state. The law requires that states establish
priority rankings for waters on the lists and develop Total Maximum Daily Loads (IMDL) for

these waters. A TMDL is 2 calculation of the maximum amount of a pollutant that a
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water body can receive and still safely meet water quality standards. A TMDL is
generally administered by establishing limits on the discharge of pollutant materials
otherwise permitted under the NPDES or state regulatory programs.

Washington’s Water Pollution Conttol Act and Water Resources Act

Groundwater quality in Washington is regulated by the Groundwater Quality
Standards (Chapter 173-200 WAC) which are authorized by the state Water Pollution
Control Act (Chapter 90.48 RCW) and Water Resources Act (Chapter 90.54 RCW).
Discharges to groundwater are regulated through a variety of permitting mechanisms which
are authorized by the Water Pollution Control Act (Chapter 90.48. RCW). These permitting

regulations include State Waste Discharge Permits, which may be issued as General Permits.

The Water Pollution Control Act, Chapter 90.48 RCW makes it “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 such waters any organic or inorganic matter that shall cause or tend to

cause pollution of such waters” (RCW 90.48.080).

The Department of Ecology is the primary agency in Washington State responsible
for implementation of this mandate. DOE has adopted Chapter 173-200 WAC, Water
Quality Standards for Groundwaters. The standards include “water quality criteria”
(numerical limits for specific contaminants that apply to all groundwaters in the state). WAC
173-200-040 (2) (Table 1) establishes that Nitrate concentratons in groundwater may not
exceed 10 mg/L.

The standards apply to all groundwaters of the state that occur in a saturated zone
(generally at or below the water table) or stratum beneath the surface of land or below a
surface water body. The groundwater standards do not apply in the root zone of saturated
soils where agricultural pesticides and nutrients have been applied at agronomic rates for
agricultural purposes, but only if those contaminants will not cause pollution of
groundwaters below the root zone (WAC 173-200-010(3)(a)). In other words (removing
the double negative), the standards do apply in saturated root zones if pollution is caused

in groundwaters below.
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DOE’s water quality standards incorporate an “anddegradaton policy,” an
otherwise existing part of state water quality law (WAC 173-200-030). This policy precludes
degradation which would harm existing or future beneficial uses of groundwater (drinking
water, irrigation and support of wildlife habitat). DOE has antdegradaton implementation
procedures that explain what needs to be done for an antidegredaton analysis. The
standards provide numeric values, which must not be exceeded to protect the beneficial use

of drinking water.

“General permits” issued by the Department of Ecology (either as a
“combined” NPDES and SWDP or as a “state-only” SWDP) may be issued to a group
of entities with common discharge characteristics and conditions (WAC 273-226-020).
Permits issued under Chapter 273-226 WAC are designed to satisfy the requirements for
discharge permits under Sections 307 and 402(b) of the federal Water Pollution Control
Act (33 U.S.C. §1251) and the state law governing water pollution control (Ch. 90.48
RCW) (WAC 273-226-020). If eligible, a point source must obtain general permirt coverage
before discharging to sutface or ground waters or the point source may be found to be in

violation of state or federal law for discharging without a permit.

General permits establish standards for management. General permits are issued
for fixed terms not excecding five years from the effective date. Point source facility
operators must apply to the DOE for coverage under a general permit (WAC 227-226). All
permittees covered under a general permit must submit a new application for coverage under
a general permit or an application for an individual permit at least 90 days prior to the
expiration date of the general permit under which the permittee is covered. When 2
permittec has made timely and sufficient application for the renewal of coverage under a
general permit, an expiring general permit remains in effect and enforceable until the
application has been denied, a replacement permit has been issued by the DOE, or the
expired general permit has been terminated by the DOE. Coverage under an expired
general permit for permittees who fail to submit a tdmely and sufficient application shall

expire on the expiration date of the general permit (WAC 173-226-200).

A general permit may be modified, revoked and reissued, or terminated, during its

term if information is obtained by DOE which indicates that cumulative effects on the
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environment from dischargers covered under the general permit are unacceptable (WAC
173-226-230 (1){d)). DOE may require any discharger to apply for and obtain an individual
permit, or to apply for and obtain coverage under another mote specific general permit. Also,
any interested person may petition the DOE to require a discharger authorized by 2 general

permit to apply for and obtain an individual permit (WAC 173-226-240 (2), (3)).

DOE may revoke, or “terminate coverage under a general permit,” where terms or
conditions of the gencral permit are violated, conditons change such that either temporary
or permanent reduction or elimination of permitted discharges is required, or DOE
determines that the permitted activity endangers human health, safety, or the
environment, or contrbutes to water or sediment quality standards violations (WAC 173-

226-240 (1) (), (<), and (d)).

Washington’s Water Polluton Control Act authorizes DOE to “bring any
appropriate action, in law or equity, including acton for injunctive relief . . . as may be
necessary to carry out the provisions” of that Act (RCW 90.48.037), including its prohibiton
of the discharge of organic or inorganic matter that may cause pollution of ground or surface
water (RCW 90.48.080).

Violations of maximum concentrations may be addressed by enforcement “through
all legal, equitable, and other methods available to the department including, but not limited
to: issuance of state waste discharge permits, other departmental permits, regulatory
orders, court actions, review and approval of plans and specifications, evaluation of
compliance with all known, available, and reasonable methods of prevention, control, and

treatment of a waste prior to discharge, and pursuit of memoranda of understanding

between the department and other regulatory agencies” (WAC 173-200-100 (3)).

If DOE determines that a potential to pollute the groundwater exists, it may request
a permit holder or responsible person to prepare and submit a groundwater quality
evaluation program for its approval. Each evaluation program must be based on soil and
hydrogeologic characteristics and be capable of assessing impacts on groundwater at the
“point of compliance.” The evaluation program approved by DOE may include (a)
groundwater monitoring for a specific activity; (b) groundwater monitoring at selected

sites for a group of activities; (¢) monitoring of the vadose zone; (d) evaluaton and
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monitoring of effluent quality; (€) evaluation within a treatment process; or (f) evaluation
of management practices (WAC 173-200-080 (2)). The “point of compliance” is the
location where the “enforcement limit,” is “measured and shall not be exceeded” (WAC
173-200-060 (1)). The “enforcement limit” is established in accordance with WAC 173-
200-050.

The DOE may also designate a groundwater “special protection area” if it
determines that the groundwater in an area requires “special consideration or increased
protection because of one or more unique characteristics” (WAC 173-200-090 (1)). These
unique characteristics are then to be taken into consideration by DOE when regulating
activities, devcloping regulations, guidelines and policies and when prioritizing department
resources for groundwater quality protecton programs (WAC 173-200-090 (2)).
Characteristics to guide designaton of a special protection area are set forth in the rule
(WAC 173-200-090 (2)). Designation of special protection areas must be in the public
interest (WAC 173-200-090 (5)(b))-

Resource Conservation and Recovery Act

The Resource Conservation and Recovery Act (RCRA) (Pub. L. No. 94-590, 90 Stat
2795, 42 U.S.C. §§6901-6987, 9001-9010) contains both regulatory standards and remedial
provisions to achieve goals of conservation, reducing waste disposal, and minimizing the
present and future threat to human health and the environment. RCRA provides a
comprchensive national regulatory structure for the management of nonhazardous solid
wastes (subtitle D, 42 US.C. §§ 6941/y-6949a) and hazardous solid wastes (subtitle C, 42
U.S.C. §§ 6921/y-6939b). “Solid waste” is defined as “any garbage, refuse, sludge from a
waste treatment plant, water supply treatment plant, or air pollutdon control facility and other
discarded material, including solid, liquid, semisolid, or contained gaseous material resulting
from industrial, commercial, mining, and agricultural operations, and from community

activities . . . .” 42 U.S.C. §6903(27)

Materials are discarded if they are either abandoned or recycled or are inherently
waste-like. 40 C.F.R. § 261.2. Materials are “disposed” if they are discharged, deposited,
injected, dumped, spilled, leaked or otherwise placed into or on land or water such that it

may enter into the environment or be emitted into the air or discharged into any waters,
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including groundwaters 42 U.S.C. §6903(3). Agricultural wastes, including manures, crop
residues, or commercial chemical fertilizers applied to the soil in amounts greater than can

be used as fertilizers or soil condidoners may be the disposal of solid waste.

Washington’s Right to Farm Law

Washington State’s right to farm law, RCW 7.48.300-320, was first enacted in
1979, with the purpose of protecting agricultural activities conducted on farm and forest
lands from nuisance lawsuits. As a consequence, “agricultural activities conducted on
farmland and forest practices, if consistent with good agricultural and forest practices
and established prior to surrounding nonagticultural and nonforestry activides, are
presumed to be reasonable and shall not be found to constitute a nuisance” RCW
7.48.305 (1)). The defense does not apply however if “the actvity or practice has a
substantial adverse effect on public health and safety.” “Agricultural activites and forest
practices undertaken in conformity with all applicable laws and rules are presumed to be
good agricultural and forest practices not adversely affecting the public health and safety”
(RCW 7.48.305 (2)). The Yakima County Code protects the right to farm in similar
terms to the state statute (Ch. 6.22, YCC).

In 2005, Washington’s right to farm law was amended to provide for full recovery

of costs of lidgation in the defense of nuisance suits whete the rght to farm law was a

successful defense (RCW 7.48.315).

Interagency Cooperation

DOE and WSDA signed a Memorandum of Understanding (MOU) in 2003 to
guide coordination and cooperation between the two agencies for dairies, CAFOs and other
animal feeding operations. A key element of the MOU is that WSDA inspectors must
provide field inspections and technical assistance to DOE for CAFO and other AFO

related water quality activides. The two agencies continue to coordinate on livestock and

manure related comphints and in implementing the CAFO permit. An updated MOU was
signed in 2011. The MOU c2n be found at:

icultureEcolopy201 1Final.pdf

86
GWAC DRAFT August 9, 2018




‘

Under the MOU, DOE is responsible to EPA for Clean Water Act compliance for
AFOs and CAFOs. DOE maintains authority under Ch. 90.48 RCW to take compliance
actions on any livestock operations where human health or environmental damage has or
may occur due to potental or actual discharges, for pasture or rangeland based operations,
for manure spreading operations when it is determined the manure was not applied by a
dairy, for non-dairy AFOs, CAFOs and permitted CAFOs, and ultimately for permitted
dairies. Where compliance actions are against non-permitted daities, DOE recognizes
WSDA as lead. Where DOE is involved in investigations and compliance actions against
non-permitted dairies, DOE will discuss the compliance actions with WSDA to ensure that
timely compliance actions are sufficient to protect hurnan health and the environment.
DOE is responsible for the approval of best management practices used to show compliance
with water quality standards. DOE must provide available monitoring data and trend
analysis for livestock related pollutants to WSDA upon request. DOE’s TMDL process

must involve WSDA as a stakeholder if livestock issues are anticipated.

The DOE/WSDA MOU requires that both agencies provide the other all livestock
related records that either may possess as necessary to fulfill state and federal
requirements for livestock under the Clean Water Act (MOU q C.2), and that the two

agencies will coordinate in response to public disclosure requests for AFOs, CAFOs and
dairies (MOU 9§ C.4).

WSDA is responsible for implementing Ch. 90.64 RCW and is required to follow
Ch. 43.05 RCW. WSDA is responsible for inspections and may initiate compliance actions
on permitted dairies, but must notify DOE if there is a discharge to waters of the state
and provide a Recommendation for Enforcement. WSDA is responsible for inspections,
complaint response and warning letters for all non-dairy permitted CAFOs. DOE is
responsible for complaint response for non-dairy AFOs and CAFOs but WSDA may
respond for initial complaint response if resources are available and may write warning
letters. WSDA must coordinate, but seldom becomes involved with DOE when
compliance actions beyond warning letters are necessaty for non-dairy AFOs and CAFOs
or permitted CAFOs. WSDA must enter complaint inspections and warning letters on

non-permitted AFOs and CAFOs into DOE’s PARIS database.

87
GWAC DRAFT August 9, 2018



Natural Resources Conservation Service (NRCS) offers voluntary financial and
technical assistance programs to eligible landowners and agricultural producers to help
them manage natural resources in a2 sustainable manner. Those under contract with
NRCS to participate in voluntary programs must adhere to relevant standards for funded

projects. Current financial assistance programs in Washington State include:

e  Agricultural Management Assistance (AMA): helps agricultural producers
use conservation to manage tisk and solve natural resource issues through natural

tesources conservaton.

e  Conservation Stewardship Program (CSP): helps agricultural producers maintain
and improve their existing conservation systems and adopt additional conservation

activities to address priority resources concerns.

e LEnvironmental Quality Incentves Program (EQIP): provides financial and
technical assistance to agricultural producers in order to address natural
resource concerns and deliver environmental benefits such as improved water
and air quality, conserved ground and surface water, reduced soil erosion and

sedimentation or improved or created wildlife habitat.

Regulations Pertaining to Particular Sources
Crops Supporting Livestock Operations

WSDA'’s regulations implementing the Dairy Nutrient Management Act, Ch. 16-611
WAC, require dairy producers to maintain records to demonstrate that applications of
nutrients to crop land are within acceptable agronomic rates. Soil analysis should include
annual postharvest soil nitrate nitrogen analysis; trienntal soil analysis that includes organic
matter; pH, ammonium nitrogen; phosphorus, potassium; and electrical conductivity.
Nutrtent analysis is required for all sources of organic and inorganic nutrients including, but
not limited to, manure and commercial fertilizer supplied for crop uptake. Manure and
other organic sources of nutrients must be analyzed annually for organic nitrogen, ammonia
nitrogen, and phosphorus. WSDA conducts on-site inspections of dairies and reviews their
records a minimum of every 18 months, Any significant operatonal change requires an

updated dairy nutrient management plan. Dairies are subject to complaint inspections by
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WSDA, DOE, and EPA at all imes. There is no equivalent requirement for non-dairy

agricultural producers.

Nutrient application records should include field identificaion and year of
application, crop grown in each field where the application occurred, crop nutrient needs
based on expected crop yield, nutrient sources available from residual soil nitrogen including
contributions from soil organic matter, previous legume crop, and previous organic nuttients
applied, date of applications, method of application, nutrient sources, nutrient analysis,
amount of nitrogen and phosphorus applied and available for each source, total amount of
nitrogen and phosphorus applied to each ficld each year; and the weather conditions twenty-
four hours prior to and at time of applicaion (WAC 16-611-020 (2)).

Tree Fruit and Vegetable Crops
There are no groundwater-specific regulatons specifically addressing production of

tree fruit and vegetable crops

Fertilizers
Bulk commercial fertilizer distributors are required by RCW 15.54.275 to be licensed.

They are also required by RCW 15.54.362 to report the number of net tons of ferdlizer
distributed within the state during six-month periods (January to june, July to December)
(annual report permitted if less than 100 tons). 220,909 tons (200,406,000 kg) of commercial
fertilizer was purchased in Washington State in 2011, As the statute does not require that
the report be subdivided by county, region or groundwater management area, there is no
specific information with which to evaluate the amount of commercial fertilizer sold within
the GWMA. “Bulk fertilizer" is commercial fertlizer distributed in a nonpackage form such
as tote bags, tanks, trailers, spreader trucks, and railcars. Fertilizers are required to meet the
nutrient value guaranteed by the fertilizer manufacturer. There is no requirement that
agricultural producers be licensed to apply commercial or any other ferdlizer.
Unmanipulated animal and vegetable manures, organic waste-derived materials and biosolids

are not commercial fertilizer (WAC 16-200-701).

Regulations pertaining to “chemigadon” (Ch. 16-202 WAC) do not pertain to
“fertigation,” the application of chemical fertilizer through irrigation water delivery systems.
“Chemigation” is the application of any substance a pesticide, plant or crop protectant, or

system maintcnance compound applied with frrigation water (WAC 16-202-1002 (17)). All
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pesticide laws apply to chemigation. Pesticides cannot be applied with an open surface,

gravity irrigation system unless allowed by the product label.

The Director of the Department of Agriculture may adopt regulations for the
appropriate use and disposal of commercial fertlizers for the protection of groundwater
(RCW 15.54.800). Although “deep percoladon” (“the movement of water downward
through the soil profile below a plant's effective rooting zone™) is defined by WSDA
regulations, WAC 16-202-1002 (23), the regulatons do not specifically prohibit deep

percolation,

There are no federal, state, or local regulations specifically pertaining to the
application of nitrogen-based fertilizer to agricultural crops, so long as they are applicd at an
agronomic rate so long as it does not pollute groundwaters below the root zone (WAC 173-
200 100-(3)). Manure applied as fertilizer is a “dairy nutrient” under Washington State’s
Dairy Nutrient Management Act (Ch. 90.64 RCW) ““Dairy nutrient’ means any organic waste
produced by dairy cows or a dairy farm operation” (RCW 90.64.010 (11)). ‘The 2017 CAFO
general permit specifically requires that application of nitrogen-based fertilizers not pollute
the groundwater.

Livestock Operations

Washington’s Dairy Nutrient Management Act (DNMA) (Ch. 90.64 RCW)
authorizes WSDA to “determine if a dairy-related water quality problem requires immediate
corrective action under the Washington state water polludon control laws, chapter 90.48
RCW, or the Washington state water quality standards adopted under chapter 90.48 RCW™
(RCW 90.64.050 (1)(d)). Dairies that are licensed to sell Grade A milk and who generate
large quantities of animal waste that can pollute surface water and ground water must have
an “approved” Nutrient Management Plan (NMP) on site within six months of licensing.
NMP’s must be implemented within two years after licensing (RCW 90.64.026 (7)). The
purpose of such plan is to prevent the discharge of livestock nuttients to surface and ground

waters of the state.

The DNMA authorizes local conservation districts to “provide technical assistance
to dairy producers in developing and implementing a dairy nutrient management plan;” and

to “review, approve, and certify dairy nutrient management plans that meet the minimum
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standards” (RCW 90.64.070 (1){(d),(¢)). An employee of the South Yakima Conservation
District often writes the NMP. “Approved” means the local conservation district has
determined that the facility’s plan to manage nutrients meets all the elements identified on a
checklist established by the Washington Conservation Commission. “Certified” means the
local conservation district has determined all plan elements ate in place and implemented as
described in the plan. To be certified, both the dairy operator and an authorized
representative of the local conservation district must sign the plan. Dairies whose NPDES
permits require dairy nutrient management plans need not be otherwise “certified.” “Farm
Plans,” developed and approved by local conservation districts for farmers, must include
“livestock nutrient management measures” (RCW 89.08.560). Local conservation districts
also provide dairies with technical assistance and planning services with which to implement

nutrient management plans.

Local Conservation Districts are authorized to provide dairies and other farms
with technical assistance and planning services (RCW 89.08.560) and ate required to
approve and certify all NMPs. “Farm Plans” developed by conservation districts for
farmers must include “livestock nutrient management measures” (RCW 89.08.560). The
South Yakima Conservation District (SYCD) often writes the NMPs for dairy farms and

later certifies them.

The primary goal of an NMP is to protect water quality from dairy nutrient
discharges. The required elements of an NMP specified by the State Conservation
Commission include the collection, storage, transfer and application of manure, waste feed
and litter, and any potentially contaminated runoff at the site. Plans should focus on
management of nitrogen, and phosphorus as well as preventing bacteria and other pollutants,
such as sediment, from reaching surface or ground water. Excess nutrients must be

exported off site,

The elements of a dairy nutdent management plan may include methods and
technologies of the nature prescribed by the Natural Resources Conservation Service, a

department of the U.S. Department of Agriculture (RCW 90.64.026(3)).

Nutrient management plans are required to be maintained on the farm for review by

WSDA inspectors. The DNMA requires that all dairies be inspected for implementation of
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their nutrient management plans and to ensure protection of waters of the state. Most

dairies keep their NMP and associated sampling data on location.

WSDA’s regulations implementing the DNMA are published at chapter 16-611
WAC. WAC 16-611-010 defines “agronomic rate” as “the application of nutrients to supply
crop or plant nutrient needs to achieve realistic yields and minimize the movements of
nutrients to surface and ground waters.” The same section defines “Nutrient” as “any
product or combination of products used to supply crops with plant nutrients including, but
not limited to, manure or commercial fertlizer.” The phrase "transfer of manure” is defined
as “the transfer of manure, litter or process waste water to other persons when the receiving

facility is in direct control of application acreage, rate or ime, and transfer rate and time.

Dairy producers must maintain records to demonstrate that applications of nutrients
to crop land are within acceptable agronomic rates. Those records should demonstrate that
applications of nutrients to the land were within acceptable agronomic rates. Soil analysis
should include annual postharvest soil nitrate nitrogen analysis; triennial soil analysis that
includes organic matter; pH, ammonium nitrogen; phosphorus, potassium; and electrical
conductivity. Nutrient analysis is required for all sources of organic and inorganic nutrients
including, but not limited to, manure and commercial fertlizer supplied for crop uptake.
Manure and other organic sources of nutrients must be analyzed annually for organic

nitrogen, ammonia nitrogen, and phosphorus.

The Dairy Nutrient Management Act requires that manure application and transfer
records, including imports or exports, be maintained by daifies that transfer ownership of
manure to others. Nutrient application records should include field identification and year
of application, crop grown in each field where the application occurred, crop nutrient needs
based on expected crop yield, nutrient sources available from residual soil nitrogen including
contributions from soil organic matter, previous legume crop, and previous organic nutrients
applied, date of applicatons, method of application, nutrient sources, nutrient analysis,
amount of nitrogen and phosphorus applied and available for each source, total amount of
nitrogen and phosphorus applied to each field each year; and the weather conditions twenty-
four hours prior to and at time of application. Manure transfer records, including imports or

exports should include date of manure transfer, amount of nutrients transferred, the name of
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the person supplying and receiving the nutrients, and a nutrient analysis of manure
transferred. Irrigation water management records should include field identification and the

total amount of irrigation water applied to each field each year.

The elements of an NMP must include methods and technologies of the nature
prescribed by the Natural Resources Conservation Service (NRCS), a department of the U.S.
Department of Agriculure RCW 90.64.026(3)). NRCS provides technical assistance to
farmers and other private landowners and managers. NRCS has six mission goals: high
quality, productive soils, clean and abundant water, healthy plant and animal communities,

clean air, 2n adequate energy supply, and working farms and ranchlands.

NRCS helps landowners develop conservation plans and provides advice on the
design, layout, construction, management, operation, maintenance, and evaluation of
recommended, voluntary conservaton practices. NRCS activities include farmland
protection, upstream flood prevention, emergency watershed protection, urban conservation,
and local community projects designed to improve social, economic, and environmental
conditions. NRCS conducts soil surveys, conservation needs assessments, and the
National Resources Inventory to provide a basis for resource conservation planning
activites.

NRCS conservation practice standards contain information on why and where the
practice is applicd, and sets forth the minimum quality criteria that must be met during the
use of that practice. State conservation practice standards are available through the Field
Office Technical Guide (FOTG). NRCS belicves that nutrient management for the
protcction of groundwater, although different on each farm, is best accomplished through

best management practices beginning with those stated in Standards 590, 449 and 313,

Ch. 90.64 RCW does not require that the best management practices recommended
by the NRCS be followed, but allows the use of “alternative methods and standards and
specifications” of the NRCS (RCW 90.64.016 (3)). Nutrient Management Plans are required
to be maintained on the farm for review by inspectors. The DNMA requires that all dairies
be inspected for implementaton of their Nutrient Management Plans and to ensure
protection of waters of the state. Most dairies keep their NMP and associated sampling

data on location.

93
GWAC DRAFT August 9, 2018



The DNMA does not authorize the WSDA to compel nutrient management
consistent with NMPs. Representatives of the WSDA state that most “enforcement” is
accomplished through the “soft enforcement” efforts that the Department accomplishes
through its administrative activides (visitadon and advice) under its Dairy Nutrient

Management Program (Prest).

Although “farm plans™ are not subject to disclosure under Washington’s public
records law, (RCW 42.56.270 (17)), plans, records, and reports obtained by state and local
agencies from dairics, animal feeding operatons, and concentrated animal feeding
operations not required to apply for a NPDES permit are disclosable under
Washington’s public records law (Ch. 42.56 RCW), but only in ranges that provide
meaningful information to the public while ensuring confidendality of business
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 nuttients; (4)
livestock nuttients transferred to other persons; and (5) crop yields. The ranges of the
information required to be disclosed by the public disclosure law (Ch. 42.56 RCW) are set forth
in the WSDA’s rules implementing that law and Ch. 90.64 RCW, WAC 16-06-210 (29).

The WSDA’s mission under the DNMA is to “protect water quality from
livestock nutrient discharges™ and to “help maintain a healthy agricultural business
climate.” The WSDA encourages compliance by providing technical assistance as a first step
as required by RCW 43.05, but when that is not successful the WSDA has authority under
both RCW 90.64 and RCW 90.48 and has informal (warning letters and notices of

correction) and formal (civil penalties and orders) enforcement tools available.

In 2013-2014, WSDA issued 17 notices of correction, one order, and 11 notices of
penalty for discharges of pollutants to surface waters, statewide, as well as 122 warning
letters and 27 notices of correction for potental to pollute (including failures in record-
keeping). WSDA usually begins with informal enforcement, using warning letters and
notices of correction, then proceeding to formal enforcement through civil penalty or
admunistrative order. Most penalties include a settlement process including reduction in
penalty, requirements to adopt specific management practices, to abstain from discharge and

collection of entire penalty in the event of non-performance.
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Concentrated Animal Feeding Operations
The Clean Water Act’s regulations (40 CFR, Part 122) define dairies with 700 or more

animals and feedlots with 1,000 or more animals as Large Concentrated Animal Feeding
Operations (CAFQ). Large CAFOs are defined as point sources of water pollution if they
can or do discharge to surface waters, becoming subject to the National Pollutant Discharge
Eliminadon System (NPDES) requirement for permit. However, unlike other point sources
that have continuous or regular discharges to surface waters, CAFOs are not considered to
automatically have a surface water discharge. Consequently, they may be required to obtain
an NPDES CAFO permit only if they have a discharge or potendal to discharge. The DOE
administers the CAFO permit, decides when a facility is required to apply for a permit and

is responsible for enforcing the permit.

The Washington Department of Ecology issued two CAFO permits under its
general permitting authority (Chapter 173-226 WAC) in January 2017 (effective March 3,
2017) (Ecology 2017). (A National Pollutant Discharge Eliminaton System and State Waste
Discharge General Permit for Concentrated Animal Feeding Operations (combined permit)
and a State Waste Discharge General Permit (state only)). The state and combined permits
regulate the discharge of pollutants such as manure, litter, or process wastewater from

CAFOs into waters of the state.

The permits conditionally authorize the permittees to discharge, but only in a
manner that does not cause or contribute to a violaton of water quality standards. The
permittees are prohibited from discharging manure, litter, feed, process wastewater, other
organic by-products, or water that has come into contact with manure, litter, feed process
wastewater, or other organic by-products, to surface waters of the state from the production

area with a few exceptions.

The permittees must implement measures to address the pollution prevention
performance objectives listed in special conditions of the permit. Livestock may not be
allowed to come into contact with surface waters or conduits to surface waters. FEach
calendar year, the permittees must develop a field-specific nutrient budget for each land
application field they will control to which they plan to apply manure, litter, process

wastewater, or other organic by-products (Ecology 2017).
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The permittees must have all sources of manure, litter, process wastewater, and other
organic by-products sampled and analyzed prior to land application and at least twice more,
spaced evenly throughout the land application season, to account for seasonal variadon in

nutrient concentration (e.g., dilution due to rainfall or concentration from evaporation)

(Ecology 2017).

The permittees must land-apply manure, litter, process wastewater, or other organic
byproducts in accordance with their yearly field nutrient budgets and at the approptiate rates
and times to comply with permit conditions. If the permittees generate more manure, litter,
process wastewater, or other organic by-products than the land application fields available to
the permittees can appropriately utilize according to their yearly field nutrient budgets, the
permittees must find other avenues of appropriately utlizing the excess manure, litter,

process wastewater, or other organic by-products (e.g., export, composting) (Ecology 2017).

Lands to which manure, litter, process wastewater, and other organic byproducts
have been applied must be sampled in spring and fall. The permittees must manage the
application irrigation water so that the amount of water applied from precipitation and
irrigation does not exceed the water holding capacity in the top two feet of soil, theteby

preventing the downward movement of nitrate.

The permittees must use field discharge management practices on their land-
application fields to limit discharge of manure, litter, process wastewater, and other organic

by-products to down-gradient surface waters or to conduits to sutface or ground water.

The permittees are permitted to “export” manure, i.e., to relinquish control of how
the manure is used. When exporting manure, the permittees must provide the most recent
manure, litter, process wastewater, or other organic by-product nutrient analysis to the
recipient as part of export. The permittees must keep records of its manure exports.

Waste Storage Facilities (Lagoons)

Under the 2017 CAFO permit, the permittee must have adequate storage space for
the manure, litter, process wastewater, feed, and any other sources of pollutants on-site
during the storage period for the area where the CAFO is located. Lagoons and other liquid
storage structures built, expanded, or having major refurbishment e.g., complete emptying
and re-compaction to restore the earthen liner done after the issuance of this permit must
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achieve a permeability of 1x1 0*® em/s without consideration for manure sealing and there
must be 2 minimum of two feet of vertical separation between the bottom of the lagoon
(measured from the outside of the earthen liner) and the water table, including seasonal high
water table. Lagoons must be inspected, maintained as to structure and volume, and
permanently decommissioned when closed. Existing lagoons are required to be assessed.
Pens and Composting Areas
Management practices are advisable on the site of dairy CAFO pens, such as
maintaining an intact layer between the cattle and the undetlying ground to inhibit leaching
through the surface of the pen, changes in precipitation and evapotranspiration from season
to scason, and animal density rates. Particulate matter practices require that the pens
maintain a certain percentage of moisture to reduce dust emissions.
Water Applications
There are no federal, state or local regulations specifically pertaining to the
application of irrigation water to agricultural crops. State water law generally precludes
wasting water (RCW 90.03.005). Water may only be used for “bencficial use,” the opposite

of which is “waste.”

Residential Onsite Sewage Systems (ROSS)

“Septage” is “the mixture of solid wastes, scum, sludge and liquids pumped from
within septic tanks, pump chambers, holding tanks and other OSS components” (WAC 246-
271A-0010). The total nitrogen content of septage generated in the GWMA varies under

individual circumstances. An area-wide average is not available.

WAC 246-272A-0270 provides that the owner of an OSS is responsible for its
operation, monitoring, maintaining, repairing, altering or expanding an OSS. The owner
must also assure that an evaluadon of a simple gravity septic system’s components
happens at least once every three years and that an evaluation of all other systems occurs
every year. The solids and scum must be pumped from the septic system by an
approved pumper generally every three to five years or whenever necessary (EPA 2002).
The septic system must not be covered by structures or impervious material. Surface
drainage must be trained away from the septic system. The soil above the drain field
should not be compacted by vehicles or livestock. It is advisable to inform prospective
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buyers about the septic systern. Most septic systems are now pumped prior to transfer

of title to the property.

The location, design, installation, operation, maintenance, and monitoring of
OSS is regulated by Chapter 246-272A WAC. The chapter is intended to coordinate with
other statutes and rules for the design of OSS under Chapter 18.210 RCW and Chapter 196-
33 WAC.

A local board of health must apply to the state DOH to approve local reguladons.
They must be at least as stringent as the regulations of the state department WAC 246-272A-
0015 (9), (10). Yakima County does not have additional regulations.

Permitting for septic systems is done by the Yakima Health District. That agency is
also authorized by WAC 246-272A-0015 (5) to “develop a written plan that will provide
guidance to the local jurisdiction regarding development and management activities for all

OSS within the jurisdiction.” The elements of the plan are listed in the WAC,

The amount of land necessary for the installation of an onsite sewage (septic) tank
varies depending upon soil type. Table X in WAC 246-272A-0320 establishes the
minimums. Table V in WAC 246- 272A-0220 describes the soil types. A site is required to
meet certain ground absorption parameters, pass a percolation test, in order to qualify for
a permit to install a septic system. If the ground does not have a certain absorption rate, it

does not qualify for a septic system.

TABLE 10 - (WAC 246-272A-0320)
MINIMUM LAND AREA REQUIREMENT

SINGLE FAMILY RESIDENCE OR UNIT VOLUME OF SEWAGE

Type of Soil Type (defined by WAC 246-272A-0220)

Water Supply 1 2 3 4 5 6

0.5acre | 12500 | 15,000 | 18,000 | 20,000 | 22,000
2.5 acres 5q. ft. 8q. ft. sq. ft. 5q. ft. 5Q. ft.

Public

Individual, on | 1.0 acre

each lot 55 acres 1acre 1 acre 1 acre 2acres | 2acres
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TABLE 11 - (WAC 246-272A-220)

Soil Textural Classifications

Soil Type

1 Gravelly and very gravelly coarse sands, all extremely gravelly soils
excluding soil types 5 and 6, all soil types with greater than or equal to 90
percent rock fragments.

2 Coarse sands.

3 Medium sands, loamy coarse sands, loamy medium sands.

4 Fine sands, loamy fine sands, sandy loams, loams.

5 Very fine sands, loamy very fine sands; or silt loams, sandy clay loams, clay
loarns and silty clay loams with a moderate or strong structure {excluding
platy structure).

6 Other silt loams, sandy clay loams, clay loams, silty clay loams.

7 Sandy clay, clay, silty clay, strongly cemented or firm soils, soil with a

Unsuitable for treatment
or dispersal

moderate or strong platy structure, any soil with a massive structure, any
soil with appreciable amounts of expanding clays.

The minimum liquid volume for a septic tank serving a single-family residence

containing three or fewer bedrooms is 900 gallons. A septic tank serving a single-family
residence containing four bedrooms may be 1,000 gallons. Each bedroom after that requires
an addidonal 250 gallons of septc capacity. The actual size of each ROSS within the
GWNMA is unknown.

The local health officer may require the owner of a failing OSS located within 200
feet of a public sewer service to hook up to that system WAC 246-272A-0025. Design
specifications for OSS tanks are located at WAC 246-272C.

Large Onsite Sewer Systems (1LOSS)

Regulations for Jarge on-site sewage (septic) systems (LOSS) are found at WAC 264-
272B. LOSS are inventoried with the Department of Ecology as UIC wells (WAC 173-218-

040) under a memorandum agreement between DOE and DOH.
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Biosolids

The DOE’s biosolid program is administered independently of other agendies, but
coordinated with health districts. Land application of biosolids requires pre-approval of
application rates that are based upon agronomic crop requirements. Permittees receive
coverage under a statewide general permit. Permit coverage is mandated for those who
produce and/or land apply biosolids. The DOE'’s regulatory program incorporates site
specific approvals with specific testing and analysis procedures, development of land
application plans that prescribe specific practices and prohibitions, and a review and
approval process for land application of the wastewater solids, Land application may only

occur on permitted sites with pre-established buffers and setbacks.

“Regarding the stadstics, the fields in the GWMA are almost all irrigated, high value
crops: corn, hops, and alfalfa. As an example, the appropriate yield table for silage corn
(attached) shows a requirement of 270 Ibs/acre for a 30-ton yield—the median yield value. I
make the pre-plant caleulation so you look on the top line and ignore the soil-test-value
column. So my average approval rate of 248 lbs/acre of plant available N {pre-plant soil N

+ biosolids N) is a very defensible value” (Sievertson).

Residential Lawn Fertilizers

There are no known laws or regulations regarding homeowner maintenance of
residendal lawns. There are also no known laws or regulatons regarding municipal

maintenance of parks or grounds,

“Hobby Farms”

Thete are no known laws or regulations regarding maintenance of animals or

herbaceous material on “hobby farms.”

Underground Injection Wells

Part C of the Federal Safe Drinking Water Act (SDWA), 42 U.S.C. §300k-3,
regulates underground injection wells (UIC). Washington’s UIC program is
administered by the Department of Ecology. Its UIC regulations are found at WAC
173-218. The program is approved by the EPA pursuant to SDWA §1422, 40 CFR
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147.2400. The program regulates the injection of fluids underground for storage,
enhanced recovery, in the context of Class I, and disposal to prevent the contamination
of underground sources of drinking water. Injection activities may be authotized by rule
or permit. The regulations establish a non-endangerment standard designed to ensure
that injected fluids do not cause or contribute to the movement of a contaminant into an
underground source of drinking water if the presence of that contaminant may cause or
contribute to the exceedance of a drinking water standard (“MCL”) or otherwise

adversely affect the health of persons (40 CFR 144.12, WAC 173-18-080).

Abandoned Wells

An “abandoned well” is one “that is unmaintained or is in such disrepair that it is

unusable or is a risk to public health and welfare” (RCW 18.104.020 (1)).

Wells no longer in use are required by law to be “decommissioned” (RCW
18.104.020 (3)). WAC 173-160-381 describes the processes that must be used to
decommission wells. A permit must be obtained before decommissioning may occur (RCW
18.104.030).
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Environmental Effects

Nitrate

Nitrate is an acute contaminant. It is colorless and odorless. It is found in many
fertlizers, manure, liquid waste from septic tanks, and food processing waste. Precipitation
or irrigation water can carry nitrate down through the soil into groundwater. Drinking water

wells may contain nitrate if they draw from this groundwater (Ecology 2010).

The Nitrogen Cycle

The Nitrogen Cycle was adequately described in the EPA’s 2012 Repott, “Relation

Between Nitrate in Water Wells and Potential Sources in the Lower Yakima Valley™:

Nitrogen is present in many chemical forms in the environment. Nitrogen gas (N2)
composes about 78 percent of the atmosphere. Nitrite (NO2-), nitrate (NO3-) and organic

nitrogen, ammonium (NH4) are also present.

Nitrogen is critical to plant growth. It aids in the formation and function of cellular
tissue, proteins, and reproductive structures. Nitrogen can be supplied to plants through the
application of synthetic fertilizers or animal waste products or by the organic decomposition
of other plants. Atmospheric nitrogen must be processed, or fixed, to be used by plants.
The majority of fixation occurs by bacteria. Small quantities of nitrate may wash out of the
atmosphere from aerosol salt particles from the ocean or dusts from arid regions, or from

fossil fuel combuston (EPA 2012).

Important processes in the nitrogen cycle include nitrogen fixation, mineralization,
nitrification, and denitrification. The mobility of nitrogen is highly dependent on its form
and the matrix through which it moves. Organic nitrogen is neatly immobile, Mineralization
occurs when organic nitrogen in the soil is converted by bacteria into ammonium (NH4).
Nitrification occurs as ammonium is biologically oxidized to become nitrite. Nitrite is then

biologically oxidized to become nitrate as it moves through the vadose zone.

Nitrate is the most mobile form of nitrogen in both the vadose and saturated zones.
Nitrate moves quickly in the saturated zone, together with migrating groundwater. Tts
mobility is enhanced by the action of negatively charged soil partcles, which repel the

102
GWAC DRAFT August 9, 2018



negatively charged nitrate ion (USGS 2000b). In the absence of denitrificaton, nitrate moves
with the groundwater until the groundwater is discharged to surface water, or extracted from
a well. Denitrification is the conversion of nitrate back into nitrogen gas (N2) by bacteria. It

can occur in anoxic conditions (where oxygen is depleted in the root zone) (EPA 2012).

Nitrate Leaching

“Leaching” is the process of the removal of soluble material from a substance
through the percolation of water. Nitrate can “leach” from the agricultural soils to the
elevation of the groundwater aquifer. “The increase in groundwater nitrate concentration
measured in domestc wells, irrigation wells, and public supply wells lags significantly behind
the actual time of nitrate discharge from the land sutface. The lag is due, first, to travel time
between the land surface, which ranges from less than one year in areas with shallow water
table to several years or even decades where the water table is deep. High water recharge
rates shorten travel time to a deep water table, but in irrigated areas with high irrigation

efficiency and low recharge rates, the transfer to a deep water table may take many decades”
(Harter 2012).

Health Effects to Pcople

Exposure to excessive nitrate concentrations can reduce the ability of red blood cells
to carry oxygen (WDOH 2007¢, WDOH 2016, Harter 2012, Appendix ]). In most adults
and children these red blood cells rapidly return to normal. However, in infants it can take
much longer. Infants who drink water with high levels of nitrate (or eat foods made with
nitrate contaminated water) may develop a serious health condition due to the lack of
oxygen. This condidon is called methemoglobinemia or “blue baby syndrome.”

“Infants younger than 6 months may develop acquired
methemoglobinemia from contaminated well water that has excess nitrates.

Bacteria in a baby’s digestive system mixes with the nitrates and leads to

methemoglobinemia. Fully developed digestive systems keep children older

than 6 months and adults from developing this nitrate poisoning”
(McDowell/Biggers 2017).

While the problem is relatively well understood, there are no accurate statistics on

the causal relationship betrween high nitrate concentrations in drinking water and the
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occurrence of methemoglobinemia. Acute cases do occur. There have been no deaths

reported by medical professionals within the GWMA.

Bottled water is recommended for use in babies’ foods and drinks, Although boiling
water kills bacteria, it will not remove chemicals such as nitrate. In fact, boiling may actually
increase the nitrate level. “Some studies have shown a positive association between long
term exposure to nitrate in drinking water and risk of cancer and certain reproductive
outcomes” (EPA 2012; Ward 2005). Other studies have shown no association (Ward 2005;
Avery 1999). As nitrates rise in water supplies, the potential for increasing the health risk

rises.

An infant with moderate to serious “blue baby syndrome” may have a brownish-blue
skin tone due to lack of oxygen. This condition may be hard to detect in infants with dark
skin. Infant decolorization is not required to be reported by physicians as health effects
data. An infant with mild to moderate “blue baby syndrome’ may have symptoms similar to
a cold or other infection (fussy, tired, diarthea or vomiting). While there is a simple blood
test to see if an infant has “blue baby syndrome,” doctors may not think to do this test for

babies with mild to moderate symptoms.

The best way to prevent “blue baby syndrome,” is to avoid giving babies water that
may be contaminated with nitrate or foods that are high in nitrate. Infants less than one year
old should not be given drinking water with nitrate levels more than 10 ppm. High-nitrate
vegetables such as beets, broccoli, carrots, cauliflower, green beans, spinach, and turnips
should not be offered until after six months of age. If a baby has a brownish-blue skin tone,
he or she should be taken to a hospital immediately. A medication called “methylene blue”

will quickly return the baby’s blood to normal.

Red blood cells in older children and adults quickly return to normal. However,
some health conditions make people susceptible to health problems from nitrate. They
include individuals who don’t have enough stomach acids and individuals with an inherited
lack of the enzyme that converts affected red blood cells back to normal (methemoglobin

reductase).

The Preliminary Assessment concluded that over 2,000 people in the area are exposed

to nitrate over the maximum contaminant level (MCL) through their drinking water (EPA
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2010). It also found that not all water supplies in the area have been affected, particularly
including public water system supply. Public water systems are regularly monitored for
suspected contaminants. They must meet national and state drinking water standards, and
public systems that use contaminated water are required by law to treat the water, thus
maintaining a safe supply of drinking water to their customers. Until treatment has been
installed, or if the treatment isn’t working, public water systems must notify their users if

nitrate levels exceed the standard.

The Preliminary Assessment found that many families of the Lower Yakima Valley are
served by private wells and do not have access to public water systems. Regular testing of
drinking water is not required for private water wells. The Preliminary Assessment concluded
that “There is sufficient data to suggest that many of these well water supplies are at risk,
even if they do not currently exceed a drinking water standard” (EPA 2012). The Valley
Institute for Research and Education collected data from the wells of low income
households in 2001 and 2002. In some areas, up to 40 percent of the wells sampled were
above 5 mg/L nitrate, a level below the 10 mg/L Drinking Water Standard, but nevertheless
recognized in the Preliminary Assessment as a concern. The LYVGWNMA has caused testing of
private groundwater wells to occur since it was organized. The data collected from that

testing is set forth below under the secdon entitled “Initatives Completed by the GWAC.”

Owners of private wells who are unsure about their water quality may have their
water tested for coliform bacteria and nitrate. The Yakima Health District (YHD) can
advise where to get water tested and has specific recommendations for testing. Many
certified labs in Washington charge $20 to $40 per test. If nitrate test results are over 8
mg/L, annual testing is recommended. If results are less than 8 mg/L, testing every three

years is recommended.

The Preliminary Assessment expressed the concern that those who rely on private well
water may not know the quality of the drinking water within their homes. They may not use
tested wells, and if so, they may not know how to interpret the test results. Many residents
are renters and are not the property or well owners. The well owner of record may not be
the current property owner. Current property owners may not live on the property.

Property owners may fear or question the implicadons of owning a contaminated well (in
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terms of liability, responsibility, property values, and access to safe and affordable housing)
(EPA 2012).

Nitrates in groundwater may impact both domestic animals and wildlife. This can be
either directly by ingestion, or indirectly through impacts to habitats, where groundwater

discharging to surface water contributes to nutrient loading of streams, lakes, and wetlands.

The Preliminary Assessment found that nitrate-nitrogen concentratons are greatest in
shallow groundwater. Shallow wells, poorly sealed or constructed wells, and wells that draw
from shallow aquifers are at greatest risk of nitrate contamination. Manure and septic-tank
waste may also contain disease-causing bacteria and viruses. Nitrate levels in well water can
vary throughout the year. A significant decrease in nitrate-nitrogen concentrations was found
in groundwater samples collected from depths below 300 feet. The highest percentage of
samples exceeding State Drinking Water Standards (10 mg/l nitrate-nitrogen) was obtained
from shallow wells (less than 300 feet deep), a well depth typical of most private domestic
drinking water wells (EPA 2012).

Yakima River Surface Water Quality

The USGS’ Hydrogeologic Framework of the Yakima River Basin Aquifer System
(USGS 2009a) posited a hydrologic connection between the surface water within the Yakima
River and the groundwater beneath lands adjacent to the river. The USGS report did not
establish any direct correlation between nitrogen in groundwater and nitrogen in the Yakima
River. Water quality testing of agricultural surface-drains (which deliver water directly to the
River) in 2017 found that 12.8 percent of drain samples had nitrate concentrations that

exceeded the maximum contaminant level (MCL) of 10 milligrams per liter.

Section 303(d) of the CWA, 33 US.C,, § 1313(d), requires states to identify waters
where current pollution control technologies alone cannot meet the water quality standards
set for that waterbody. Every two years, states are required to submit a list of impaired
waters plus any that may soon become impaired to EPA for approval. The impaired waters
are prioritized based on the severity of the pollution and the designated use of the waterbody
{c.g., fish propagation or human recreation). States must establish the “total maximum daily

load(s)” of the pollutant(s) in the waterbody for impaired waters on their list.
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A “total maximum daily load” or “TMDL” is the amount of a specific pollutant that
a waterbody can receive and still meet water quality standards. A TMDL is made up of the
sum of all the point source loads (“wasteload allocation™) and load associated with nonpoint
sources and background sources (“load allocation™). TMDLs must include 2 margin of
safety (explicit or implicit) and consider seasonal variations. Potential wasteload allocations
include background, groundwater inflow, diffuse runoff, irrigated agriculture return flow,
agricultural stormwater, atmospheric deposition, nonpoint sources, stormwater point

sources, and non-stormwater pOiﬂt sources.

Numerous water quality assessments of the Yakima River are contained within
Washington State’s 303(d) list. Primary Yakima River surface water quality problems of
concern are temperature, dissolved oxygen (DO) and acidity (pH). Nitrogen is an aquatic
nutrient in surface water, which contributes to algae growth, but not included in the Yakima

River’s surface water quality problems.

EPA has approved two Ecology-proposed TMDL projects within the Lower Yakima
River area. They are: Lower Yakima River Suspended Sediment and DDT TMDL—project
approved for DDT and TSS parameters. See:

hup://vnww.ecy.wa.gov/programs/wq/tmdl/yakima wq/LowerYakTMDI html;

hups: //fortress.wa.gov/ecy/publications /documents /97321 pdf; Granger Drain Bacteria

TMDI—project  approved for fecal coliform  bactetia  parameter. See:

hup://www.ecy.wa.gov/programs/wq/tmdl/Granger TMDL html.
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Water Quantity and Quality Goals and
Objectives

The LYVGMA goals and objectives for water quantity are set forth in the Yakima
River Basin Water Enhancement Project (YRBWEP 2012).

The LYVGWNMA goals for water quality published in the LYVGWAC Work Plan
(9/30/2013) were as follows. Some, but not all, of the Goals and Objectives have been
realized.

Lower Yakima Valley Groundwater Management Area

GOALS AND OBJECTIVES
The GWMA will be 2 muld-agency, citzen-based, coordinated effort to reduce
groundwater nitrate contamination in the Lower Yakima Valley. It will receive input
from people affected or interested in the problems and solutions and will coordinate
their energies toward action. It will work to achieve credibility with the general public
and the farming community.
GWMA GOAL
The primary long-term goal of the GWMA is to reduce concentrations of nitrate in
groundwater to below Washington State drinking water standards.
PROPOSED OBJECTIVES
Objectives have been divided into six categories: Data and Monitoring. Problem
Identfication, Measures to Reduce Groundwater Contamination, Education,
Drinking Water Systems, and General objectves.
Input from the GWAC and citizen input will be used to refine and prioritze
objectives. In general, refinement of objectives in each category will begin with an
updated assessment of the current status of work.
DATA AND MONITORING
e Collect and incorporate existing nitrate and nitrogen data into a shared data
management system or data sharing site to improve understanding of the

sources and extent of contamination.
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¢ Establish a monitoring program to identify sources of nitrate contamination
and their relative importance.

¢ Establish and conduct long-term groundwater quality monitoring program
and evaluate progress.

PROBLEM IDENTIFICATION

¢ Characterize the nature and extent of nitrate concentrations in Lower Yakima
Valley groundwater.

® Identify and rank the sources of elevated nitrate in groundwater, with site-
specific charactetistics developed for *hot spots” as appropriate.

¢ Identify and describe activities contributing to groundwater contamination
based on sciendfic data and evaluation. Sciendfic and other data will be
shared among the partners to facilitate development of effective programs

and strategies.
MEASURES TO REDUCE GROUNDWATER CONTAMINATION

® Develop effective and coordinated best management practices (BMPs) to
address specific nitrate sources.

* Develop strategies for implementing best management practices such as
technical assistance, education, ordinances and coordinatdon with other
regulatory and nonregulatory programs.

¢ Support enforcement of new and existing laws and ordinances.

EDUCATION

¢ Establish educational programs to promote the protection of groundwater
quality and provide 2 forum for stakeholders to discuss nitrate reduction
methods and improvement of groundwater quality. This will include
culturally-appropriate education and outreach.

® Establish a clearinghouse for pertinent public health, environmental, and
business information.

* Educate private well owners on water quality testing methods, frequencies,

interpretation of results, and funding sources.
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DRINKING WATER SYSTEMS

Provide water quality and hydrogeologic data to assess needs and methods of
expanding public water supplies, and provide a forum for initiaton of these
plans.

Consider options to encourage appropriate expansion of public water
supplies to areas that are currently dealing with contaminated private
supplies.

Assist residents whose supplies have been contaminated to access safe and

reliable water supplies, using culturally-appropriate communications.

GENERAL

Pollution prevention will be a guiding principle for all wotk done by the
GWDMA.

Participation by the Yakama Nation will be requested and encouraged in a
way that is consistent with their sovereignty.

Participating agencies will maintain their regulatory authority using their own
discretion as appropriate. They will also seck opportunites to coordinate
actions and address regulatory gaps.

The GWNMA will seek sustainable funding sources to carry out its mission.
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GWAC Initiatives

Interim Education and Qutreach

The educaton and public outreach (EPQO) objectives identified in the GWMA Work
Plan recognized the role that public health, tdme, evolving investigations, and the final
GWNMA Program would play in an outreach strategy. Accordingly, multiple objectives were
identified for the Education Program component, from carly Program development, to post-

GWMA Program implementation and future Program reviews.

The first objective: to develop a strategy to guide the GWAC’s education and public

outreach during Program development. The plan identified four central components for the

GWAC to follow. The first three were:

“.. establish educational programs to promote the protection of groundwater quality and
provide a forum for stakebolders to discuss nitrate reduction methods and improvement of
groundwater quality. This will include culturally-appropriate education and ontreach. Establish a
clearinghonse for pertinent public bealth, environmental, and business information” (GW.AC Work
Plan, Adopted February 6, 2013).

A fourth component—to educate private well owners on water quality testing
methods, frequencies, interpretation of results, and funding sources—completed the

educational expectations set forth in the GWAC Work Plan.

The role of education, however, did not stop at the GWMA Program adoption. The
work plan suggested that the outreach conducted during Program development would
inform—and be an integral part of—the final GWMA Program’s sections on water quality
goals and objectives, the regulatory environment, and investigation and analysis of Program

alternatives.

A successful GWMA Program would require an informed and field-tested
educational strategy, which could not be defined without the groundwork laid during
Program development. Success of educatonal efforts made during Program development

would define how to better engage the public in the GWMA Program, to implement
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proposed educational alternatives, and to measure the success of multiple milestones over

time within the GWMA Program.

2011 Nitrate Treatment Pilot Program

In 2010-11, Yakima County partnered with the Departments of Health, Ecology,
EPA, the Yakima Health District, the Yakama Nation and others to provide free water
treatment systems, public education, and technical assistance to households with individuals
at high public health risk from nitrate contaminated wells in the lower Yakima basin. (Lower
Yakima Basin Nitrate Treatment Pilot Program Final Report June 2011). The Program
boundaries followed what would become the LYVGWNMA, as well as encompassing the

Yakama Nadon.

An intensive bilingual outreach effort was implemented (7641 English/Spanish
packets either mailed or hand-delivered to every household on a private well in the target
area; bilingual public meetings were held; bilingual radio and TV spots aired; doot-to-doot
intensive Spanish-language outreach conducted, a toll-free bilingual hot line established) to
provide education, technical assistance, and free water treatment systems to households that

exceeded the 10 mg/L standard.

While it was estimated that between 700 and 1,000 homes in the Program area were
supplied by water wells with nitrates in excess of the drnking water standard, only 177
households requested (and qualified for, based on certified lab results) the water treatment

system. The lessons learned that would inform future outreach included:

e Health effects of nitrate are difficult to convey, not visible, not easily understood
related to contamination threshold and risk factors.

* A lack of interest from the public. With no local reports of nitrate-related health
problems, the public’s concern was not high.

¢ Due to the large size of the project area and its rural character, there is litde

“community” presence and community leadership to draw upon for outreach.
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¢ llliteracy and low reading comprehension skills in some houscholds required one-on-

one site assistance to verify Program eligibility and to complete applications.

The Nitrate Treatment Program illustrated the challenge of communicating complex
messages to a discrete, hard-to-reach audience. But it did introduce the nitrate issue to
residents within the target area. Therefore, residents who participated in the Treatment
Program were familiar with the nitrate issue when the GWMA Outreach Program was

launched.

Water quality samples were also taken. See Appendix K for data collected.
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GWMA Program Development, Early Products

With immediate contractual obligations to create both an outteach program and a
web-based information application (IAA No. €1200235, the Department of Ecology and
Yakima County), the Education and Public Qutreach (EPO) working group was organized
and began regular meetings in the fall of 2012.

The outcome of those early meetings was the Public Education and Outreach Plan
(adopted December 12, 2012), and the creadon of the first GWMA website. The website
would be redesigned twice and undergo numerous revisions as GWAC activities, outreach,

and the evolving GWMA Program took shape.

The outreach work of the next four years — 2013-2017 ~ was guided by the Public
Education and Qutreach Plan objectdves: 1) educating at-risk audiences about the risks of
elevated nitrate to human health and how to protect themselves from that risk; 2) informing
audiences about the GWAC planning process, and 3) inviting participation in the
development of the GWMA Program.

The work: message development, audience targeting, evaluating and responding to
outreach requests from the GWAC and working groups. The products: “boots on the
ground” bilingual campaigns that included door-to-door surveys, “New Mom” hospital
brochures, presentations to Sunnyside WorkSource clients, free private well testing, direct
mail, billboards, participaton at health fairs, and radio and TV outreach. Partnership: A new
partnership was developed with the University of Washington’s Pediatric Health Specialty
Unit (PEHSU) to train healthcare providers to be aware of the nitrate issue and address it
with their at-risk patients. These campaigns would be the field tests for the final GWMA
Program outreach strategy [Full list — Appendix IJ.

Three outreach campaigns that would help inform the Program are highlighted

below.

2013 Door-To-Door Public Opinion Survey
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A 2013 bilingual door-to-door survey was developed to measure what residents in
the GWMA served by private wells knew — or didn’t know —about their private wells, about
nitrates in drinking water, and about the formation of the GWMA. The eight targeted areas
encompassed 300 households in the LYVGWMA ranging from Konnowac Pass in the
northeast to County Line Road to the southeast. The areas chosen were known to either

have high nitrate in groundwater or were in areas where little data on nitrate levels existed.

136 households responded to the survey, administered by Heritage University
students. The results indicated that 69 percent (94 households) surveyed were aware of the
potential health risks associated with drinking water with high levels of nitrate. Over half of
those surveys had their private well tested for nitrate. Four percent (six households) believed
someone in their home had become ill from drinking their well water. None, however,

indicated that high levels of nitrate were the source of the illness.

Out of the 136 houscholds, only one reported having an infant. Only one household
had a pregnant woman. Seven households reported having a chronically ill individual;

however, the survey did not ask for the specific illness.

Less than half (42 percent) had heard of the Lower Yakima Valley Groundwater
Management Area (see Appendix I for survey results). Participants were also asked if they
were interested in participating in a more in-depth private well testing. The participants

responding “yes” would be invited to a second, more in-depth study of private wells in the
Lower Yakima Valley.

High Risk Well Assessment Surveys Phases I & II (2014 and 2016,

respectively).

This campaign took a closer look at the water quality of private wells in the GWMA,
and measured households’ understanding of their well maintenance responsibilities, how
their own actions might influence groundwater quality, and also measured households’
awareness of how to protect the quality of their drinking water. 466 sampling surveys were

conducted. See survey instrument in Appendix I.

Although the sample size was too small to assess data patterns, the lessons learned

included:
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1) Residents on private wells need to test their wells;

2) Well owners should become more familiar with their wells {e.g., location of their

well log, depth of
well, condition of well);

3) The need to explore the possible connection between not tesdng a well and its

likelihood of testing
high for nitrate,

Water quality samples were also taken. See Appendix L for collected data,
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GWMA Website
The GWMA  Website (http://www.yakimacounty.us /541 /Groundwater-

Management-Area) served as the information clearinghouse required under the Work Plan.

It provided a central source of information about the GWAC, the working groups and their
products, and links to technical assistance. It was also intended to inform the public about

the GWMA Program development.

Although the website link was advertised on nearly every English/Spanish
document, presentation and billboard the EPO produced, the hits the website received and
the specific pages that were viewed (resource materials) suggested that the primary users
were GWAC members and researchers from outside the Program area (some access to
Spanish language pages requires navigation first through English language pages). The EPO
working group speculated that the web’s most practical use was for agencies and individuals
secking academic information about the GWMA. While efforts were made to make it more
inviting to the public (bilingual content, graphics, surveys), there was no evidence (e.g,

increased page hits) that the effort was successful.

The results of the EPO’s outreach campaigns and the products it produced are set

forth in Appendix I of this Program.

Best Management Practices

The LYVGWMA initially contracted with HDR to produce a complete list of all
the potential best management practices that may be applicable to agricultural, industrial,
urban and domestic activity within the LYVGWMA. The Irrigated Agriculture Work
Group of the Groundwater Advisory Committee reviewed the HDR produced list and
selected those best management practices they felt particularly relevant to their
respective operations. Those best management practices are set forth in Appendix D of
this Program. The Livestock/CAFO Work Group of the Committee elccted to review
the best management practices listed by the Natural Resource Conservation Service
(NRCS) to determine those particularly relevant to livestock/CAFO operations. Those

best management practices are set forth in Appendix E of this Program.
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Groundwater Monitoring Plan

The GWAC developed an Interim Final Groundwater Monitoring Plan (PGG 2014)
in order to establish a network of wells and field procedures with which to evaluate current
and future nitrate concentrations in the Area’s groundwater. The objectives of this Plan
were to establish procedures for the collection and analysis of representative groundwater
samples for nitrate and nitrate-related analyses. Data collected pursuant to the Plan is
intended to be used to: evaluate BMP effectiveness, evaluate groundwater trends, identify
nitrate hotspots, and calculate basin-wide average nitrate concentrations. Analytic results
from the same data was intended to be used by the GWAC to make administrative decisions
and policy recommendations. The Plan, prepared in accordance with hydrogeologic
practices generally accepted at this time in the relevant area, addressed sampling procedures,
sampling schedule (developed following identfication of the sampling network),
establishment of a sampling network, quality assurance/quality control, reporting frequency

and schedule.

The sampling program described in the Plan involved collecting groundwater
samples from a network of wells for analyses of nitrate, nitrite, ammonia, and the sum of
organic nitrogen + ammonia + ammonium (Total Kjeldahl Nitrogen). The network could
include wells that already have pumps (private, public, and irrigation supply wells) and
monitoring wells that require use of sampling pumps. Groundwater samples would be
analyzed by labs accredited by the Washington State Department of Ecology (Ecology). “A
Groundwater Monitoring Quality Assurance/Quality Control Plan (PGG 2013d) was
prepared in anticipation of the Groundwater Monitoring Plan, and a revised version (PGG
2014¢) published as an attachment with the Interim Final Groundwater Monitoring Plan.”
Yakima County has begun to contract for the installation of monitoring wells. The network
is formative but not complete at this time. No private, public or irfigation supply wells are
included in the anticipated monitoring well network. No plan for data gathering or analysis
has yet been established to determine whether there is a reducton of the number of

incidents of measured exceedance of water quality standards.

Statistical methods for analyzing existing and new groundwater quality are described

in a GWAC document tded “Potential Groundwater Monitoring Stations, Yakima
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Groundwater Management Area”, (PGG, 2013). This document also describes six different
groundwater monitoring programs including the two that the GWAC approved to conduct
1) basin-wide monitoring (ambient groundwater monitoring) and 2) common water supply

aquifers (drinking water monitoring).

PGG (2013) recommends basic summary statistics for all data sets considering: the
number of samples, the number of locations, the number and percentage of non-detects,
minimum, maximum, mean, median, varance and standard deviaton. The following

statstical procedures are recommended:

¢ Data distribution determination

¢ Comparison to natural background

¢ Comparison to Groundwater Quality Criterion

e Variability with Depth

PGG (2013) cautions not to use existing data in the database for trend analysis if

QA/QC data are not available. The purpose built wells for the ambient groundwater
monitoring network provide the basis for future trend analysis. Mann-Kendall Trend Test is
recommended, which requires a minimum of 10 data points per well, adjustments for

outliers and seasonality.

The statistical methods for analyzing groundwater data are corroborated by other

publications: Ecology, 1996; Visser et al., 2009; Hirsch et al., 1991,

USGS Drinking Water Quality Testing

Yakima County contracted with the USGS to test and evaluate the quality of
drinking water supplies within the LYVGWNMA. USGS idendfied 160 water wells common
to USGS’ water testing database and Yakima County’s water testing database, all of which
had existing drilling records from which to determine water levels, well construction details
and some prior testing history. USGS then tested these wells six times each during calendar
year 2017, with the objective of determining whether measurements vary based on the

seasons of the year or agricultural cropping schedules.

USGS, in cooperation with the LYVGWMA group, conducted an intensive
groundwater sampling collection effort of collecting nitrate concentration data in drinking

water to provide a baseline for future nitrate assessments within the LYVGWMA. About
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every 6 weeks from April through December 2017, a total of 1,059 samples were collected
from 156 wells and 24 surface-water drains. See Appendix M for collected data. The
domestic wells were selected based on known location, completion depth, ability to collect a
sample prior to treatment or filtration, and distribution across the LYVGWMA. The drains
were pre-selected by the GWAC, and further assessed based on ability to access sites and
obtain a representative sample. More than 20 percent of samples from the domestic wells
and 12.8 percent of drain samples had nitrate concentrations that exceeded the maximum
contaminant level (MCL) of 10 milligrams per liter established by the U.S. Environmental
Protection Agency. At least one nitrate concentration above the MCL was detected in 26
percent of wells and 33 percent of drains sampled. Nitrate was not detected in 13 percent of
all samples collected (USGS 2018).
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Deep Soil Sampling Program

Between the fall of 2014 and the spring of 2016, Yakima County contracted with the
South Yakima Conservation District and Landau Associates to petform four rounds of deep
soil sampling (DSS) on agricultural land in the GWMA target area. All participants
volunteered to participate in the Program, subject to the condition that the physical location

of sampling was anonymous and undisclosed.

The purposes of the DSS as stated in the Sampling Plan were to 1) provide baseline
data regarding the nitrogen content (nitrate, ammonium, and organic matter) of soils
underlying a variety of soil, crop, and irrigation systems that represent a cross-section of
agricultural activities; 2) provide an inital assessment of current nitrogen and water
management practices in place today and in the past; 3) provide information regarding
availability of soil nitrogen to crops; 4) provide the foundation for a technically based
education program; and 5) provide information about project design, practical realities, time

requirements and costs that can be used in developing subsequent project scopes.

Due to the fact that the physical location of sampling was not disclosed, all of the
project’s purposes were not realized. Nitrate concentrations were measured at 6 ft below
ground surface at 175 sites. Members of the GWAC who are actively farming stated that
they believe property owners who volunteered to participate in the project gathered helpful
information to improve their management practices related to nitrogen application and
movement of nitrates within the soil of their agricultural property. Analysis of the practical
realities, time requirements and costs of the project indicate that, without possible
identification of particular locations tested, the project would be too expensive to continue

or repeat.

Identification and Ranking of Sources of Elevated Nitrate in
Groundwater

The LYVGWAC identified sources of elevated nitrate generically (presented above),

No ranking was made of these sources.
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Development of Specific Characteristics of “Hot Spots”

The LYVGWAC did not develop specific characteristics of hot spots nor locate
them. The Groundwater Monitoring Program does not include an approach for identifying

hot spots.
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Nitrogen Loading Assessment

Yakima County contracted with the Washington State Department of Agriculture to
study the amount of nitrogen “loaded” to groundwater within the LYVGWMA. WSDA
produced a final report in June 2018 incorporating analysis provided by Yakima County
regarding nitrogen contributions from residential, commercial, industral, and municipal
sources (WSDA 2018). That report estimated and analyzed the amount of nitrogen
“available” for potential loading, but did not take into account soil processes between the

potnt of availability and the groundwater surface.

The report estimated potential nitrogen availability in the landscape in four
categories: Concentrated Animal Feeding Operations (CAFOs and daities), including
livestock pens and manure lagoons, irrigated agriculture activities including 15 types of
irrigated crops that constitute 96 percent of irrigated acreage within the LYVGWMA,
residential, commercial and municipal sources and atmospheric deposition. Both locally-
derived information (particularly from mass-balance calculations of irrigated agriculture
within the area) and data from scientific literature (particulatly related to CAFQOs and dairies)
was used. The report based its conclusions on low, medium, and high estimates of nitrogen
available within the four categories. No measurement or analysis was done regarding
biosolids. ~ Atmospheric deposidon of nitrogen was assumed within the calculations

performed with respect to irrigated crops, animal pens and lagoons, and otherwise estimated

for other acreage (WSDA 2018).

The report estimated the nitrogen available within the GWMA from irrigated
agriculture, CAFQ/dairies, on-site septic/sewer systems, residential lawn fertilizers and small
scale (hobby) farms, and atmospheric deposition. The final report listed the low, medium,

and high estimate for irrigated agriculture in ranges, each beginning with zero.
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Mean Annual Groundwater Recharge Model

The LYVGWMA did not remodel estimates of mean annual groundwater recharge
as modeled by USGS (USGS 20072). Remodeling could consider more recent data inputs
including a more recent period of climate condition, evolved irfigation methods, actual
irfigation water application rather than estimated irrigadon water application, and more
particularized study of the LYVGWNMA, rather than the basin-wide study of the USGS’ 2007
report. The increments of estimated annual recharge could also be refined to be mote

informative about any particular segment of land within the LYVGWMA

Geographic Information System Study

Yakima County maintains a geographic information system (GIS) data bank of
numerous categories of information delivered to or through the county’s various
governmental processes. Data requests were made to the Washington State Departments of
Agriculture, Ecology, Health, and Natural Resources, U.S. Departments of Agriculture
(INRCS), Geological Survey (USGS), Census Bureau, Environmental Protection Agency and
National Atmospheric Deposidon Program for additional relevant information maintained
or organized by geographic coordinates capable of inclusion in Yakima County’s GIS
system. Information from WSDA’s nitrogen availability study (WSDA 2018) was fully
integrated into the GIS systern, as was the data from several water well testing programs
administered by Yakima County and the Department of Health. All that information

relevant to the LYVGWMA was structured into layers of GIS-mapped information.

The WSDA’s Nitrogen Availability Assessment (\WSDA 2018) contained information
about a number of sources of nitrogen that may be available to the groundwater in such a
way as to contribute to a contaminated well. The nitrogen available from all those sources
within gridded section were totaled and mapped (Figure 26). The USGS 2017 well test data
was then mapped and laid atop the map of total nitrogen availability (Figure 27). Similar
overlaid maps created include USGS well data over soil types, soil infiltration rates, irrigation

canals and drains, cropping patterns, point sources, and septic system locations (Figures 27-

32).
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Caution should be taken to distinguish between few source locations (as with other
point sources, Figure 31) and many source locations (as with septic systems, Figure 32). The
ratio of actual combined gross settling pond and lagoon capacity to actual gross septic
system capacity, for example, is 132/1. There are 6022 septic tanks, 105 settling ponds, and
172 lagoons, respectively, within the GWMA. The gross settling pond capacity (8,596,140
gallons) is equivalent to the capacity of 8,596 individual septc tanks. The gross lagoon
capacity (784,650,928 gallons) is equivalent to the capacity of 784,651 individual septic tanks.

The average capacity of a septic tank when full is 133 cu. ft. (1,000 gallons); the
average capacity of a settling pond when full is 81,868 cu. ft. (612,418 gallons); the average
capacity of a lagoon when full is 609,840 cu. ft. (4,561,924 gallons). Not all of the relevant
capacity is in use at any given time. These comparisons do not lead to reliable conclusions

of relative contribution to ambient groundwater conditions.

While the broad distribution of septic systems throughout the GWMA suggest that
they are a factor contributing to the ambient condidon, and that some specific well
contamination events may occur because of proximity to a specific septic system, caution
should be taken when considering their reladve total contribution of nitrogen available to the
ambient groundwater system. See Figure 22, Percentage of Total N Available by Source
(WSDA) and Figure 23, Nitrogen Available by Specific Source.

It is difficult to compare particular sources directly, as they have different design and
performance objectives. For example, septic systems are best sited in soils with high
porosity (perc test required), settling ponds and lagoon systems are best sited in soils with

low porosity (clays as impediment to flow).

All of the maps overlaid with USGS well data may suggest some correlation between
source and effect. It is not suggested, however, that any is the sole cause of a given effect,
nor that a particular combination of mapped data suggests any causative relationship. The
distance between all potential sources inside a given radius of each of the USGS wells with
greater than 10 mg/L nitrate has not been measured, nor has the geology, hydrogeology or

water quality condition between them been analyzed.
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Description of Alternative Actions to Address
the Problem

WAC 173-100-100 (4) requires that this Program include:

(4) An alternatives section outlining various land and water use
management strategies for reaching the program’s goals and objectives that
address each of the groundwater problems discussed in the problem
definition section. . ... Each of the alternative strategies shall be evaluated in
terms of feasibility, effectveness, cost, time and difficulty to implement, and
degree of consistency with local comprehensive plans and water management
programs such as the coordinated water system plan, the water supply

reservation program, and others. . ..

WAC 173-100-100 (4) suggests that the Program may include, “if necessary,
alternative data collecion and analysis programs” with which to “enable better

characterization of the groundwater and potental quality and quantity problems.”

“the alternative management strategies shall address water
conservation, conflicts with existing water rights and minimum instream flow
tequirements, programs to resolve such conflicts, and long-term policies and
construction practices necessary to protect existing water rights and
subsequent facilities installed in accordance with the groundwater

management area program and/or other water right procedures.”

In Yakima County, including the area within the LYVGMA, these subjects are being
addressed through the Yakima River Basin Integrated Water Resource Plan (WBIWRP
2012).

The Groundwater Management Committee first made a list of some 300 potential
alternatives, incorporating working group recommendations, ideas raised in working group
conversations and reviews of scientific and environmental literature [See Appendix G). The
GWAC first applied a “consensus™ screen in order to reduce the large list of alternatives to

those potential recommendations with which no one would disagree. This produced a
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shorter list of 83 potential recommendations to be evaluated by the criteria established by
WAC 173-100-100 (4) [See Appendix H].

Discussion of Pros and Cons of Alternative
Actions

The GWAC first considered a lengthy list of ideas and thoughts that had surfaced
throughout the several years of work group and GWAC meetings, particular
recommendations made by working groups, or ideas derived from technical literature
reviewed in preparation of this Program. The GWAC first removed from this list all those
ideas where it was clear, through open meeting discussion, that consensus could not be
reached. A spreadsheet was prepared listing all the remaining ideas. With respect to each,
the feasibility, effectiveness, cost, proposed funding, timing, difficulty of implementation and
consistency with Yakima County’s Comprehensive Plan was estimated and set forth (See
Appendix H). This information was made available to all GWAC members prior to their
final evaluation of the then-draft recommendations. Seventeen of the twenty-two primary
GWAC members responded to a request to evaluate the draft recommendations, placing a
value of -3 to +3 on each draft recommendation. The results were totaled. A unanimous
consensus could not be obtained that the outcome of this method represented the consensus
of the GWAC regarding its recommendadons. The GWAC membership tock a recorded
vote at its May 17, 2018 meeting whether to recommend all draft recommendations which
had received a total score greater than zero. The GWAC voted 17 - 1, 1 not voting, to
recommend those draft recommendadons. They appear below as “Recommended Actions.”

Those draft recommendations obtaining a total value of zero or less appear further below.

Environmental Justice

An addidonal criterion with which to evaluate alternatives, other than those
suggested by WAC 173-100-100, is “environmental justice.” Environmental justice is the
“fair treatment and meaningful involvement of all people regardless of race, colot, national
origin, or income with respect to the development, implementation, and enforcement of
environmental laws, regulations and policies” (Ex. Ord. 1994). Federal and state agencies
seek to implement this policy. Because abatement of nitrogen contamination in drinking
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water should have a positive effect for poorer, minority communities without alternative

drinking water supply, alternatives that abate contamination should be considered favorably.

Discussion of environmental justice in LYVGWAC work group meetings led to

argument about the applicability of the concept of environmental justice to the LYVGWMA

groundwater problem.

The Preliminary Assessment (EPA 2010) found that the demographics of the Lower
Yakima Valley require that final implementaton of any or all the recommendations “takes
into account, cultural, economic, and geographic factors.” English is not the ptimary
language (written or spoken) in many households in the Lower Yakima Valley. Prior
outreach materials in Spanish and other languages were limited and focused for specific
audiences and purposes (coliform boil water notices, nitrate advisories for high risk
populations). When new materials are developed under any of the recommendations to
address the specific needs of the Lower Valley residents, they should be written and
delivered in a manner that is most likely to reach all residents of the LYVGWNMA (see

Interim Education and Outreach).
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Recommended Actions
The GWAC refined that list of alternatives (Appendix H) to the recommended

actdons set forth below. The parenthesized number following the recommendation

represents the total of all values provided by GWAC members.
Administration

Yakima County should:

ADM 1: Establish a Lead Agency responsible for implementation and
oversight of the LYVGWMA Groundwater Management Plan and acquisition of

stable funding to support their activities. (41)

Subject to state funding: Administer the Groundwater Quality Program. Administer
funds and distribute to other entdes by subcontract. Host the LYVGWMA website,
Maintain a GIS data base on the GWMA.

Environmental Protection Agency and WA Department of Ecology should

collaboratively:

ADM 2: Identify and support opportunities, including educational research
institutions, for private, public, and industry investment in technology specific to

addressing nitrate contamination in groundwater. (20)

Public Health and Safety

WA Department of Health, Yakima Health District, Yakima County should

collaboratively:

PHS 1: Develop a bilingual, health-risk education and outreach campaign.
28)

Establish a public education program regarding nitrate pollution and health risk over
a 5-10-year period. Partner with UW Pediattic Environmental Health Specialty Unit
(PEHSU) to continue training local healthcare providers to recognize and address Nitrate

tisk in their patients (pregnant women and infants up to six months).
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Residential, Commerctal, Industrial, and Municipal

Y:zkima County should:

RCIM I: Encourage municipalities within the GWMA to extend municipal
sewer systerns within urban growth areas and retire ROSS and LOSS, alternatively
extend public water systems. Encourage connection of residences within urban

growth zones to sewer systems extended by municipalities. (26)
RCIM 2: Perform an engineering study of water supply alternatives. (14)

Possible alternatives: 1) Discontinue use of contaminated shallow wells. Build new
1,500-foot community wells. 2) Rebuild, repair, or replace poorly constructed wells. 3)
Construct a potable water line from nearby developed area into deadhead water statons at
central rural location (permit potable water collection at deadhead water stations). 4) Offer
incentives to drill deeper wells or connect houscholds on private wells near community

water systems to connect to a community water system (Nitrate Treatment Pilot Program-

June 2011).

RCIM 3: Develop an urban and hobby agriculturalist education and outreach
campaign. (10)

Provide information targeted to small farm/hobby farm/ranchettes about manure
management. Publish and distribute homeowner guides on proper septic system
construction, operation, and maintenance. Educate the public, particularly in towns, about
lawn and garden nitrogen applications' contribution to nitrate concentrations. Recommend

against farming around a water well.

Yakima Health District should:

RCIM 4: Publish and distribute homeowner guide on how to maintain septic

systems. (40)

RCIM 5: Study potential nitrate contamination attributable to improperly

operated septic systems. (32)

Consider restoration/retrofit of older septic systems through incentives or county

property tax breaks. Require nitrogen reducing technologies for onsite septic systems where
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appropriate. Assist hobby farmers to locate ROSS drain fields on their property so as to

avoid animal farming over the drain field.

Municipalities should:

RCIM 6: Provide funding for municipalities to replace aging sewer system

infrastructure and ensure proper system maintenance to reduce nitrate leaching. (11)

Municipalities need to estimate costs and system integration.

WA Department of Ecology should:

RCIM 7: Develop a plan for finding and decommissioning abandoned wells
in the next 12 months, using the LYVGWMA as a pilot project. (23)

Educate the public regarding liability of an ill-secured well, and the importance of the
integrity of wells, particularly those without a well log. Educate realtors and banking
industry officials about disclosure of abandoned wells in property transfers. Compare
Google Earth to GIS images to determine where building or usage changes indicate possible
well usage changes. Focus first on hotspot high density areas in GWMA. Ground truth
suspected problem wells. Offer incentives for property owners to identify and propetly
abandon wells. Offer grant funding to Yakima Health District or professional engineers for
well inspections and to assist in abandoned well decommissioning.  Provide some form of

protection for self-reporting of abandoned or improperly decommissioned wells.

WA Department of Health should:

RCIM 8: Determine, prior to issuing or reissuing LOSS permits, that all

employee counts are regularly reported. (19)

So that the LOSS will continue to operate as designed.

Irrigated Agriculture

Washington State University should:

IA 1: Operate a mobile irrigation lab to assess the efficiency of current or

advised irrigation practices, either through a singular lab or component parts. (25)
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Inform farmers of the relative propensity of wheel lines, center pivots, and drip lines
to cause leaching and that fertilization and supplemental irrigatdon beyond the optimum rate
will not necessarily produce better yields or higher profits without serious side effects.

Advise regarding corn and triticale water practices.

WA Department of Agriculture should:

IA 2: Design and implement pilot studies focusing on innovative farm

techniques which reduce nitrogen loading to crops and monitor results. (34)

South Yakima Conservation District, WA Department_of Agricultute, and

WSU Extension Service should collaboratively:

IA 3: Create Irrigation Management Plans (similar to Nutrient Management
Plans) for farms over a minimum size and provide financial assistance for

implemented plans. (23)

Use available techniques to determine how much and when irrigation is needed
instead of irrigating according to a prearranged schedule. Analyze irrigatdon practices to
discover whether frequency or volume creates greater propensity for leaching. Manage
sprinkler systems so they do not drive nutrients past the root system. Improve micro-
irrigation system design and operation. Schedule water and nitrogen application according
to the need for optimal crop yields. Monitor the timing of application of fertilizers to fields

and how much water was then applied.

IA 4: Encourage advanced irrigation management. Integrate management of

synthetic /organic fertilizers and application of water. (31)

Recognizing that there is significant cost involved in changing an irrigation system,
look for strategic opportunities where the use of more advanced irrigation management
systems could have the greatest benefit for reducing nitrogen impacts to groundwater. One
example of advanced irrigaion management is electronic sensor irrigation water
management (IWM). Identify federal, state and local incentive programs (like EQIP), such
as grants, and low interest loans, to facilitate a transition to more advanced irrigatdon
management in those areas.  Provide financial assistance for 1) conversions from rill

irrigation to sprinkler or drip irrigation, 2) installation of flow meters and moisture meters to
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reflect over-irrigation, high water table, drought conditions, 3) the cost of hiring third party
sampling, measuring equipment, personnel or self-test kits, 4) management of sprinkler
systems so they do not drive nutrients past the root system. Establish a voluntary irtigation

management cost-share program from which data may be shared with the public.

Natural Resources Conservation Service and Department of Ecology should

collaboratively:

IA 5: Provide financial assistance for implementation of Irrigation

Management Plans, (32)

Details include: 1) conversions from rill irrigation to sprinkler or drip irrigation, 2)
installation of flow meters and moisture meters to reflect over-irrigation, high water table,
drought conditons, 3) the cost of hiring third party sampling, measuring equipment,
personnel or self-test kits, 4) management of sprinkler systems so they do not drive nutrients

past the root system.

Department of Ecology and WA Department _of_Agriculture should

collaboratively:

IA 6: Make grants and allocate cost share funding or other funding assistance

to people implementing environmental protection measures affecting groundwater
quality. (17)

Assign personnel to investigate which environmental protection measures utilized by
irrigated agriculturalists and livestock/dairy producers have positive influence on
groundwater quality and explore means to share costs of implementing such measures.
(Coordinated DOE, WSDA, Conservation District program). See NRCS Environmental
Stewardship Program (2012). Also WCC, Voluntary Stewardship Program (Bill Isler), USDA

Rural Community Assistance Group environmental program.
Livestock/CAFO
WA Department of Agriculture should:

LC 1: Complete NRCS Technical Note 23 inspections on all waste storage
ponds (lagoons) within the GWMA boundaries. (23)
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LC 2: Identify and support opportunities, including education research
institutions for private, public and industty investment in technology and
management of fertilizers and manures, including separation of solid and liquid

wastes. (17)
WSDA construct LYVGWMA administrative program.

LC 3: Develop strategies for marketing the economic, fertilizer value, and soil
enhancing properties of appropriate application of manure and other livestock

wastes. (18)
Producers should:
LC 4: Make capital improvements. (2)

Install hiners in liquid waste storage lagoons. Install impervious surfaces beneath

silage storage.

Washington State University should:

LC 5: Continue research of water management with application of agricultural

nutrients. (25)

Develop water sorption graph or chart. List volumes of water applied, soil types,
infiltration rates, water holding capacity, absorption/compaction rates, depths to water, pre-

season and post-season appropriate moisture levels, evapotranspiration rates.
Washington State University and Producers should collaboratively:
LC 6: Integrate use of animal waste and synthetic fertilizer, (23)

Research chemical integration of animal waste and synthedc fertilizers with objective
of balancing nutrient application amounts in order to maximize crop production and full

nitrogen uptake.

US Department_of Energy and US Department of Agriculture should

collaboratively:
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LC 7: Explore investment in animal and agricultural waste to energy

technology. (22)

Explore state of technology, economic viability, return on investment (natonal

corporate research & development/ governmental incentives).

WA Department of Agriculture and Washington State University should

collaboratively:

LC 8: Quantify the nutrient value and rate of release of nitrate from livestock
waste under various Lower Yakima Valley conditions to become part of nutrient

management guidelines. (19)

Washington Conservation Commission should:

LC 9: Identify and support opportunities, including education research
institutions for private, public, and industry investment in technology and

management of fertilizers and manures, including separation of solid and liquid

wastes. (20)

South Yakima Conservation District, WA Department of Agriculture,

Washington State University, Private Industry and Producers should collaboratively:

LC 10: Educate producers regarding application of nutrients at Agronomic
Rate. (30)

Develop technologies and provide information about improvements made in
nutrient management and agronomic rate application of fertilizer by specific developing

technologies.

Recommendations for Irrigated Agriculture and Livestock CAFO
Together

Washington Conservation Commission, WSU Extension Service, WA

Department of Apriculture, Department of Ecology, Yakima County, South Yakima

Conservation District and Ag Industry Associations should collaboratively:
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TIALC 1: Develop a post-GWAC agricultural producer education and outreach
campaign. (36)

Create a broad-based advocacy group (e.g., regulatory agencies, AG industry
associations such as the Farm Bureau, Dairy Federation, hop growers, wine grape growers
and producers) to carry out the educational components. Create a central repository (e.g.,
website) of agricultural information that provides technical assistance to growers and
producers, provides educaton on nitrate, and identifies BMPs specific to each local
agricultural industry. Address consequences of too much irrigation. Technological
improvements in irrigation that permit easier management of water. Descriptions of specific
improved technology. Economic viability of technological advancements BMP
implementation, irrigation water management, soil nutrient management and manure

management and application.

Elements could include: encourage commodity groups to provide education on
water management and fertilizer use through regular meetings; distribute information to
producers on what can happen with applied nitrogen, what should be applied and
reasonable, agronomic rates of application; encourage agencies and subject matter experts to
make presentadons at trade shows; ask agricultural consultants to share the latest BMP
developments with their clients; increase livestock operators’ awareness of the need for
procedures for proper management of animal wastes and wastewater; provide producers
with information on funding sources (e.g,, industry, government, educational institutions,
industry associations, etc.) that will improve their ability to apply BMPs; enlist partners
(Farm Bureau/federadons/ associations) to host workshops/ informational meetings

regarding GWMA poals and recommendatons.
garding g

Washington Conservation Commission should:

TALC 2: Fund SYCD, through State Conservation Commission budget, for
projected educational, administrative, nutrient management planning, engineering,

cost share, and lending activities. (39)
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South Yakima Conservation District and Washington Conservation

Commission should collaboratively:

TALC 3: Establish a local forum for disseminating information and facilitating
technical exchange regarding best management practices (BMPs) for irrigated

agriculture and livestock management and groundwater protection. (36)

Prepare a fact sheet/develop outreach campaign to growers that explains agronomic
rates, applying nutrients at the right time/right place/fight amount. Endorse and distribute
materials that will educate producers about the facts related to all fertlizer types, including

livestock waste and the science of groundwater protection.

WA Department of Agriculture and South Yakima Conservation District

should collaboratively:

JIALC 4: Inform farmers of those BMPs prioritized by Livestock/CAFO and
Irrigated Agriculture Work Groups to reflect greatest effectiveness in nitrate

reduction. (25)

Focus implementation of BMPs based on information and data included in the
Nitrogen Availability Assessment, Soil Sampling Program, Ambient Groundwater
Monitoring Plan, USGS Reports, and other similar scientifically based publications.
GWMA: Publish lists as appendices to GWMA Program. WSDA: Adopt regulations listing
Lower Yakima Valley GWMA-specific BMPs; determine who implements each BMP and
who monitors it. Determine the time frame in which to measure/monitor each BMP.

SYCD: provide farmer-specific consultation.

TIALC 5: Encourage appropriate use of sutface banding (“dribbling,”
“stripping” of liquid fertilizer, “broadcasting” or prompt incorporation of manures

and fertilizers after application to cropland. (18)

Broadcast is effective for corn, alfalfa, triticale. Incorporation should occur within 24

hours.
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IALC 6: Continue to provide underlying soils information to individual

livestock operations, provide same for all irrigated agriculture, (25)

So that individual property owners can evaluate contaminaton potential, already in

DNMP process.

Data Collections, Characterization, Monitoring

Department of Ecology, Yakima County and Yakima Health District should

collaboratively:

DATA 1: Establish or maintain ongoing, extended funding necessary for the
Yakima County Department of Public Services and the Yakima Health District to
actively participate in water quality improvement, testing, monitoring, scientific data

analysis, and infrastructure development. (35)

Collect data to track water quality improvement progress and nutrients generated,
applied, or exported within the LYVGWNMA. Generate data through soil testing, Ambient
Groundwater Monitoring Plan implementation - including purpose built and existing wells,
sampling of liquid and solid waste to be field applied, composted, or exported, the CAFO
General Permit, and tracking nutrients applied by non-dairy operations. Collect, analyze,
and interpret data to track water quality improvement progress, nutrients imported,
generated, applied, or exported, which will inform the implementation of an Adaptive

Management Plan within the LYVGWNMA.

South _Yakima Conservation_District and WA Department of Agriculture

should collaboratively:

DATA 2: Monitor changes occurring in agricultural operations. Evaluate

whether those changes positively affect improvement in groundwater quality. (25)

Requires cooperaton of producers & landowners, multi-year effort to account for
crop rotation, dry vs. wet years, changing technology, decades to monitor groundwater

quality change. WSDA: prepare report to Legislature and Department of Ecology.

Yalkima County should:

DATA 3: Adopt and Implement an Adaptive Management Plan. (22)
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Utlizing data collected, progress made, or lack of progress, to inform the community
on adjustments that need to be implemented. Plan would incorporate necessary adjustments
to availability of technology, education and outreach, tracking exports, land use regulations,
treatment systems, and other changes to inform decision makers regarding management

changes necessary for a successful Program.

South Yakima Conservation District should:

DATA 4: Establish a multi-year Deep Soil Sampling Program where farmers
subscribe for a duration with pre-determined fiscal remuneration for completed
sampling. Cost share with farmer. Farmer to provide checklist indicating
performance with BMPs. Test throughout growing year, in order to observe effects

of fertilization throughout year. Share data with public. (25)

Farmers would subscribe for a duration with pre-determined fiscal remuneration for
completed sampling. Cost share with farmer. Farmer would provide checklist indicating
performance with BMPs. Testing would occur throughout growing year, in order to observe
effects of fertlization throughout year. Data grossly accumulated would be shared with
public without attribution to individual farmers. Anecdotal results of deep soil sampling
cartied out by SYCD with farmers with pre-existing telationship with SYCD were
informative. Word-of-mouth reporting within farmer community greatly increased acres

sampled.

Department of Ecology should:

DATA 5: Analyze the trends of nitrate data contained within reports required
by NPDES and SWD permits. (23)

Department of Ecology and WA Department of Health should collaboratively:

DATA 6: Establish time-based performance objectives against which well-

monitoring data can be compared. (16)

E.g., number of at risk wells, BMP implementation, funding success, reduction in
number of underperforming farming practices. Use both method-based measurement and

performance-based measurement.
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Yakima County should:

DATA 7: Install Ambient Groundwater Monitoring Wells. (42)
Monitoring well construction: Monitoring well data collection:

Yakima Health District should:

DATA 8: Collect data from Ambient Groundwater Monitoring Wells. (42)

Study short-term seasonal variations in nitrate concentrations over next year ot two--
addresses effects of changes in nutrient application over the agricultural cycle. Study long-
term trends that develop over several years--to track whether time-based performance

objectives are being met.

Roza-SVID Joint Board of Control should:

DATA 9: Monitor nitrate concentrations of irrigation water at headgates. (35)
Report nitrate concentrations annually to Department of Ecology.

Yakima County should:

DATA 10: Contract with USGS to collect data from water well system per 2017.
(28)

DATA 11: Contract with USGS to do particle tracking model study to indicate

where groundwater moves faster (permeability). (9)

USGS Particle Tracking Model Overview--potentially combined with MT3D
MODFLOW application to the vadose Zone.

WA Department of Agriculture, Department of Ecology and_Yakima County

should collaboratively:

DATA 12: Assess Nitrogen Loading. Building from the WSDA's Nitrogen
Availability Assessment, develop a Nitrogen Loading Assessment for all agricultural,

residential and commercial properties, using newly collected data. (5)

Hire a technical consultant to conduct a literature review to determine the most

relevant information and accurate factors for use in the Nitrogen Loading Assessment.
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Periodically repeat the grower survey used in the NAA to compare against currently
established data.  Collect data on how many acres in the GWMA are ferdlized in various
crops with manure and/or commercial fertilizer. Update and monitor the percentage of
acreage in various crops, particularly silage corn and field corn. Study effect nitrogen
contribution from cover crops. Determine acreage for triticale. Discover commercial
fertlizer tonnage for Yakima County and/or for GWMA. Explore how much nitrogen
leaches into groundwater from drains and wasteways. Study atmospheric depositon more
comprehensively. Understand the difference between plant uptake and plant removal of
nitrogen. Ask EPA to use its CMAQ model, or other tools, to estimate emissions of reactive
nitrogen - gaseous nitrogen oxides (NOx), ammonia (NH3), nitrous oxide (N20), the anion
nitrate, NO3,- from animal agriculture, manure and fertilizer applications. Use this to inform

the nitrogen balance database and refine estimates of atmospheric deposition.

Regulatory Framework
Environmental Protection Agency, WA_Department of Agriculture and

Department of Ecology should collaboratively:

REG 1: Streamline current regulatory enforcement activities. (25)

Improve customer service and protocols, increase clarity of process, escalate
enforcement for facilides not following management practices, identify methods to

discourage repeatedly unfounded complaints, and improve overall transparency.
Department of Ecology should:
REG 2: Inspect, monitor, and regulate stockpiled manures. (1)

Coordinate with WSDA. Currently being done; currently required as part of dairy

nutrient management plans.

REG 3: Review applications for and issue exemptions for agricultural
composting operations in a manner that protects public health and the environment,

as required by state rules and regulations. (12)

REG 4: Provide assistance to local departments of health regarding the

regulation of agricultural composting operations. (7)
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WA Department of Agriculture should:

REG 5: Document and publish regulatory compliance for dairies within the
GWMA that are completing and implementing Dairy Nutrient Management Plans
(DNMP). (7)

Explore the possibility of disclosing non-proprietary data produced through the
DNMP process. Summarize the DNMP reporting and provide information that would

disclose the amount of manure the CAFQ's in the GWNMA create and where it is distributed.

Yakima Health District should:

REG 6: Issue permits for agricultural composting operations, to appropriately
inspect composting operations and to enforce regulations that protect public health

and the environment, per WAC 173.350.040. (4)

REG 7: Require new developments outside towns to address potential

impacts on groundwater quality. (19)

Work with Yakima County Planning and Building Divisions’ permit program to

identify methods of permitting while reducing impacts to groundwater.

Yakima County should:

REG 8: Require new developments to address potential impacts on
groundwater quality. Limit new development utilizing septic system where soil
filtration rate is high, where housing density is already big, where nitrate
concentration is already great downstream of the septic plume. Consider the nitrate
density element (# of systems per-atea) when approving proposed septic systems in

order to reduce the nutrient nitrogen in domestic wastewater discharged from OSS.

(15)

Recommendations for conditions on issuance of building permits. Determine
"density" evaluation criteria. Including those technologies verified by the U.S. EPA's
Environmental Technology Verification Program: fixed film trickling filter biological

treatment, media filter biological treatment, and submerged attached-growth biological
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treatment. Recommend use of anaerobic digeston in waste storage lagoons as a best

management practice.
South Yakima Conservation District and Ag Producers should collaboratively:

REG 9: Develop and implement Nuttient Management Plans for all farmers.
19)

Mandatory or Voluntary. Farming operations currently are not required to hold

permits or a prepare a Nutrient Management Plan.

WA Department of Agriculture should:

REG 10: Amend the Dairy Nutrient Management Act to extend WSDA's
authority to manure application on properties other than those owned by dairies,
provide more complete disclosure of Nutrient Management Plans. (8)

Draft Recommendations Obtaining a Total Value of Zero or Less

The Washington Legislature should:

Make shallow (1, 2, 3 foot) soil testing reports prerequisites for funding,
lending or building permits. (0) '

In the nature of Phase I Environmental Audits. Make nitrate-related information /

data available for water quality management.

WA Department of Health should:

Revise WAC 246-203-130 (keeping of animals) (-1)
So that it includes specific and enforceable requirements designed to protect health.

WA Department of Ecology should:

Require facility process improvements in waste treatment and food

processing plants to reduce nitrogen and total discharge volume. (-3)
Addressed by Department of Ecology General Permit for Food Processing, specific

problems can be addressed through “special protection areas,” WAC 173-200-090.
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WA Department of Ecology and WA Department of Agriculture should:

Improve composting regulations (statutory) (-4)
Unclear as to partcular regulations proposed.

WA Department of Agriculture should:

Establish 2 monitoring system for compliance with NRCS Standard 317 on
new composting facilities at Washington dairies (phased in for existing facilities).
-4)

WA Superintendent of Public Instruction_ and Educational Service District 105
should:

Develop educational materials that could be elected by instructors at 8-12

levels about aquifer protection, groundwater and best management practices. (-6)

The Washington Legislature should:

Require commodity commissions to dedicate “check off’ money for research

and development in water quality technology and practices. (-7)

WA Department of Ecology, Yakima Regional Clean Air Agency and WA

Department of Agriculture should:

Estimate emissions of reactive nitrogen—gaseous nitrogen oxides (NO,),
ammonia (INH;), nitrous oxide (N:0), the anion nitrate (NO;)—from animal

agriculture, manure and fertilizer applications in the Lower Yakima Valley. (-33)

Use this to inform the nitrogen balance data base for the GWMA area and refine

estimates of atmospheric deposition.

WA Department of Ecology and U.S. Environmental Protection Agency

should:

Study the relationship between nitrogen emissions and atmospheric

deposition of reactive nitrogen. (-37)
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Develop a model that predicts what percentage of emissions return to the GWMA

area as atmospheric deposition.
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Implementation Work Plans
Parties Responsible for Implementation of the Recommended Actions

The parties responsible for implementation of the recommended actions include:

¢  Yakima County

¢ Washington State Department of Ecology

* Washington State Department of Agriculture

e Washington State Department of Health

® Washington State Conservation Comrmission

® South Yakima Conservation District

¢ Washington State University Extension Service

e Agricultural Producers
The LYVGWMA did not develop a “detailed work plan for implementing each

aspect of the groundwater management strategies as presented in the recommendations

section” as recommended by the general framework guidelines listed in WAC 173-100-100.

Yakima County as “Lead Agency”

The LYVGWAC recommended by a vote of 14-1, 1 abstention, 1 not voting, at the
May 17, 2018 meeting that Yakima County act as “lead agency” in future Lower Yakima
Valley groundwater management programs. The County’s activity as lead agency would be

subject to available funding from the State of Washington.

As the Lower Yakima Groundwater Management Area’s Lead Agency, Yakima
County may perform any of the following functions, subject to available funding:

® Seek and administer funding for the accomplishment of recommendations made by
the final GWMA Program.

* Encourage the Washington State Departments of Ecology, Agriculture and Health,
the Yakima Health District, the South Yakima Conservation District, and
Washington State University to perform those activities recommended by the final
GWDMA Program.

®  Host the GWMA website, Maintain a GIS database on the GWMA.
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o Participate in educational activides in partmership with the South Yakima
Conservation District, Departments of Ecology, Agriculture or Health in a manner
consistent with GWMA recommendations.

¢ Install ambient groundwater monitoring wells and arrange for data collection from
those wells.

o Collect data to track water quality improvement progress and nutrents generated,
applied, or exported within the GWNMA.

e Describe the characteristics ot volume of groundwater.

¢ Analyze nitrogen availability periodically, at least equivalent to WSDA 2018, in order
to compare and contrast changes over time.

e When appropriate, call upon citizen involvement in decision making.

¢ Report at least trennially on the stams of groundwater quality within the
LYVGWMA.

¢ Recommend strategies to the Yakima County Commission, Ecology, Agriculture
consistent with the GWMA Program, by which to mitgate adverse effects to
groundwater quality within the GWMA.

¢ Develop and implement an Adaptive Management Plan within the GWMA.

Schedule For Implementation Of The Recommended Actions

Those recommendations based upon the implementation of best management

practices by agricultural producers should begin immediately.

Those recommended actions that depend upon the availability of public funding will

likely require one to two years lead time to secure that funding prior to their implementation.

Those recommended actions that collect data over time, including the proposed
Ambient Water Quality Monitoring Well Program, or voluntary Deep Soil Sampling

Program, will be implemented over a multi-decade time span.

Monitoring System For Evaluation Of Effectiveness Of Recommended
Action

The Ambient Water Quality Monitoring System is intended to be comprised of at
least 30 randomly placed, water-table elevation groundwater quality monitoring wells. Data
from these wells will be collected sufficiently often to track seasonal variation and general
water quality over time.
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Appendices
Appendix A—Administrative Background

In May 1985, the Washington Legislature adopted a law authorizing the identification
of ground water management areas and the identification of groundwater management
procedures.1 Shortly thereafter, the Department of Ecology adopted “guidelines, criteria,
and procedures for the designation of groundwater management areas, subareas or zones.”2
They set forth 72 process for the development of groundwater management programs for
such areas, subareas, or zones, in order to protect groundwater quality, to assure
groundwater quantity, and to provide for efficient management of water resources for
meeting future needs while recognizing existing water rights.” The regulations adopted an
approach intended to “forge a partnership between a diversity of local, state, tribal and

federal interests in cooperatively protecting the state's groundwater resources.”

In February 2010, the Department of Agriculture, Department of Ecology,
Deparment of Health, Yakima County Department of Public Works and U.S.
Environmental Protection Agency published a report entided Lower Yakima UValley
Groundwater Quality, Preliminary Assessment and Recommendations Document.3 That Preliminary

Assessment found that

“The existing studies and related water quality data indicate that nitrate and
bacterial contamination of groundwater exist in the Lower Yakima Valley.”4

and that:

“Over 2,000 people in the area are exposed to nitrate over the maximum

contaminant level (MCL) through their drinking water. While not all

1 Ch. 453, Laws of 1985 (RCW' 90.44.400-.440)
2 December 1985, pursuant to RCW 90.44.430.

3 Lower Yakima Valley Groundwater Quality, Preliminary Assessment and Recommendations Document, Washington State
Departnent of Agriculture, Washington State Department of Ecology, Washington State Department of
Health, Yakima County Department of Public Works, U.S. Environmental Protection Ageney, Ecology
Publicadon No. 10-10-009, February 2010. (Hercafter, * Prefiminary Assessment.”)

4 Preliminary Assessment p. ES 2.
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groundwater supplies have been impacted, many residents rely on private
wells that are in the most vulnerable portions of the aquifer. Approximately
12% of domestic well users are exposed to nitrate levels in their drinking

water that exceed the health-based standard of 10 mg/L.”5
The Preliminary Assessment made recommendations for subsequent action, including;

* Development of a conceptual site model for the Lower Valley
* Development of a nitrogen loading model for the Yakima basin

* Acknowledgement of the connection between groundwater and surface
water

* Determination of the sources of contamination
* Identification of agricultural operations that use flood irrigation

* Assessment of agricultural applications of nitrogen fertlizers and Best
Management Practces

* Education and outreach regarding nitrates and bacteria
* Assessment of cumulative risk factoring in synergistdc health effects
* Exploration of shifting residents to public water systems where feasible

+ Involvement of the Yakima Health District

* Exploration of the concept of developing a groundwater management
area as one potential funding option

* Development of measures of success
* Identification and implementation of appropriate enforcement actions

The Preliminary Assessment also idendfied four “needs™
1. Better characterization of vulnerable groundwater supplies.

2. Improve water quality monitoring and coordination of data that can

identify trends in water quality.

3. Funding options to support lower valley initiatives to better manage

potential contaminant sources and improve groundwater quality.

3 Prefiminary Assessment, p. ES 2.
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4. A mechanism to coordinate future efforts and implement actions that

result in improved water quality.

On April 17, 2012, the Department of Ecology and Yakima County executed an
Interagency Agreement. The Agreement provided funds from Ecology to the County for
the formation of a Groundwater Management Area for the lower Yakima Valley as set forth
in WAC 173-100. The Agreement stated that “The purpose of the GWMA is to reduce

nitrate contamination in groundwater to below state drinking water standards.”

Yakima County was charged by the Agreement with performing the actions of Lead
Agency6 for the development of a Groundwater Management Program, prepare a work
plan, budget for development of a GWMA Program. The contents of a GWMA Program
are identified in RCW 90.44.410. Yakima County has therefore conducted studies and
collected data. It has not analyzed data or drawn conclusions therefrom. Information
related to hydrogeology, water quality, water use, land use, and population are included in

this Program

6 The role of lead agency is described in WAC 173-100-080.

The lead agency shall be responsible for coordinating and undertaking the activities
necessary for development of the groundwater management program. These activities
shall include collecting data and conducting studies related to hydrogeology, water quality,
water use, land use, and population projections; scheduling and coordinating advisory
committce meetings; presenting draft materials to the committee for review; responding to
comments from the committee; coordinating SEPA  review; executing interlocal
agrecments or other contracts; and other duties as may be necessary, The lead agency shall
also prepare a work plan, schedule, and budget for the development of the program that
shows the responsibilities and roles of each of the advisory committee members as agreed
upon by the commitree, Data collection, data analysis and other elements of the program
development may be delegated by the lead agency to other advisory committee members.
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Appendix B—RCW 90.44.410

Requirements for groundwater management programs—Review of programs.
(1) The groundwater area or sub-area management programs shall include:

(a) A description of the specific groundwater area or sub-areas, or separate depth zones
within any such area or sub-area, and the relationship of this zone or area to the land use
management responsibilides of county government;

(b) A management program based on long-term monitoring and resource management
objectives for the area or sub-area;

{c) Identification of water resources and the allocaton of the resources to meet state and
local needs;

(d) Projection of water supply needs for existing and future identified user groups and
beneficial uses;

(¢) Identification of water resource management policies and/or practices that may
impact the recharge of the designated area or policies that may affect the safe yield and
quantity of water available for future appropriation;

(f) Identification of land use and other activities that may impact the quality and efficient
use of the groundwater, including domestic, industrial, solid, and other waste disposal,
underground storage facilities, or storm water management practices;

(8 The design of the program necessary to manage the resource to assure long-term
benefits to the citizens of the state;

(h) Identification of water quality objectives for the aquifer system which recognize
existing and future uses of the aquifer and that are in accordance with department of ecology
and department of social and health services drinking and surface water quality standards;

() Long-term policies and construction practices necessary to protect existing water
rights and subsequent facilites installed in accordance with the groundwater area or sub-area
management programs and/or other water right procedures;

() Annual withdrawal rates and safe yield guidelines which are directed by the long-term
management programs that recognize annual variations in aquifer recharge;

(k) A description of conditions and potendal conflicts and identification of 2 program to
resolve conflicts with existing water rights;

() Alternative management programs to meet future needs and existing conditions,
including water conservaton plans; and

(m) A process for the perodic review of the groundwater management program and
monitoring of the implementation of the program.

{2) The groundwater area or sub-area management programs shall be submitted for review in
accordance with the state environmental policy act.
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Appendix C—WAC 173-100-100

Groundwater management program comtent.

The program for each groundwater management area will be tailored to the specific
conditions of the area. The following guidelines on program content are intended to serve as
a general framework for the program, to be adapted to the particular needs of each area.
Each program shall include, as appropriate, the following:

(1) An area characterization section comprised of:

{a) A delineation of the groundwater area, subarea or depth zone boundaries and the
rationale for those boundaries;

(b) A map showing the jurisdictional boundaries of all state, local, tribal, and federal
governments within the groundwater management area;

(c) Land and water use management authorides, policies, goals and responsibilities of
state, local, tribal, and federal governments that may affect the area's groundwater quality
and quantity;

(d) A general description of the locale, including a brief description of the topography,
geology, climate, population, land use, water use and water resources;

(¢) A description of the area’s hydrogeology, including the delineation of aquifers,
aquitards, hydrogeologic cross-sections, porosity and horizontal and vertical permeability
estimates, direction and quantity of groundwater flow, water-table contour and
potentiometric maps by aquifer, locatdons of wells, perennial streams and springs, the
locations of aquifer recharge and discharge areas, and the distribution and quantity of natural
and man-induced aquifer recharge and discharge;

(f) Characterization of the historical and existing groundwater quality;

(2) Estimates of the historical and current rates of groundwater use and purposes of such
use within the area;

(h) Projections of groundwater supply needs and rates of withdrawal based upon
alternative population and land use projections;

(i) References including sources of data, methods and accuracy of measurements, quality
control used in data collection and measurement programs, and documentation for and
construction details of any computer models used.

(2) A problem definition section that discusses land and water use activites potentially
affecting the groundwater quality or quantity of the area. These activities may include but are
not limited to:

- Commercial, municipal, and industrial discharges

- Underground or surface storage of harmful materials in containers
susceptible to leakage

- Accidental spills

- Waste disposal, including liquid, solid, and hazardous waste
- Storm water disposal

- Mining activides

- Application and storage of roadway deicing chemicals

- Agricultural actvities
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- Artificial recharge of the aquifer by injection wells, seepage ponds,
land spreading, or irrigation

- Aquifer over-utilization causing seawater intrusion, other
contamination, water table declines or depletion of surface waters

- Improperly constructed or abandoned wells

- Confined animal feeding activities

The discussion should define the extent of the groundwater problems caused or potentially
caused by each activity, including effects which may extend across groundwater management
area boundaries, supported by as much documentation as possible. The section should
analyze historical trends in water quality in terms of their Likely causes, document declining
water table levels and other water use conflicts, establish the reladonship between water
withdrawal distribution and rates and water level changes within each aquifer or zone, and
predict the likelihood of future problems and conflicts if no action is taken. The discussion
should also identify land and water use management policies that affect groundwater quality
and quantity in the area. Areas where insufficient data exists to define the nature and extent
of existing or potental groundwater problems shall be documented.

(3) A scction identifying water quantity and quality goals and objectives for the area
which (a) recognize existing and future uses of the aquifer, (b) are in accordance with water
quality standards of the department, the department of social and health services, and the
federal environmental protection agency, and (c) recognize annual variatons in aquifer
recharge and other significant hydrogeologic factors;

(4) An alternatives section outining various land and water use management strategies
for reaching the program'’s goals and objectives that address each of the groundwater
problems discussed in the problem definition section. If necessary, alternative data collection
and analysis programs shall be defined to enable better characterization of the groundwater
and potential quality and quantity problems. Each of the alternative strategies shall be
evaluated in terms of feasibility, effectiveness, cost, time and difficulty to implement, and
degree of consistency with local comprehensive plans and water management programs such
as the coordinated water system plan, the water supply reservation program, and others. The
alternative management strategies shall address water conservation, conflicts with existing
water rights and minimum instream flow requirements, programs to resolve such conflicts,
and long-term policies and construction practices necessary to protect existing water rights
and subsequent facilities installed in accordance with the groundwater management area
program and/or other water right procedures.

(5) A recommendations section containing those management strategies chosen from the
alternatives section that are recommended for implementation. The rationale for choosing
these strategies as opposed to the other alternatives identfied shall be given;

(6} An implementation section comprised of:

(a) A detailed work plan for implementing each aspect of the groundwater management
strategies as presented in the recommendations section. For each recommended
management action, the parties responsible for initdating the action and a schedule for
implementation shall be identified. Whete possible, the implementation plan should include
specifically worded statements such as model ordinances, recommended governmental
policy statements, interagency agreements, proposed legislative changes, and proposed
amendments to local comprehensive plans, coordinated water system plans, basin
management programs, and others as appropriate;
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(b) A monitoring system for evaluating the effectiveness of the program,
(c) A process for the periodic review and revision of the groundwater management

program.

Appendix D—BMPs Recommended by Irrigated Agriculture Work Group

Best Management Practices for Irrigated Cropland

OB = objedive; MT = management target; BMP = best management practice

The IAWG has reviewed the list of BMPs compiled by HDR that could be implemented on
irrigated cropland activities which may provide protections to nitrate (N) leaching to groundwater.
These include irrigation practices, cropping practices, and N source management (type, quantity,
and timing).

The TAWG believes that the core BMPs to reduce negative impacts to ground water are

1) managing nuttent inputs to ensute that the 4R's are utilized (right amount, the right source, the
right timing, and the right location) (accounting for all soutces including soil amendments, compost,
biosolids, manure and commercial fertilizer) and

2) irfigation water management.

The IAWG felt that these two BMPs had the greatest potential to reduce the problem. They are
also beneficial to all parties.

The IAWG believes the BMPs included in the table below will not replace the core BMPs above but
may provide additional proctections to gtound water. The BMPs listed in the table below have a
range of applicability in the Lower Yakima Valley GWMA. Some are potentially very effective, some
moderately effective, and some that have no applicability in this GWMA. The comments in the
right hand column are a compilation of input from the IAWG and are intended to provide the
GWAC with some sense of the effectiveness of the BMPs as they would apply to this specific
GWMA. The IAWG emphasized that the BMPs are voluntary, not always suited to a particular
farm, and still require the judgment of the farm operator to achieve the desired results.
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Mar.:_aager:tent Best Management Practices References Work Group Comments
BMP 1.1.1.1 Conduct irrigation system EM 4885 — IP 2.01.03; [More practical to preform routine maintenance and observe uniformity of
performance evaluation PNW 293; EM4828 coverage.
MT1.1.1
Perform
R BMP 1.1.1.2 Instal and use flow meters or other e eni . . .
PO s ook vt ohme (61485 20101 V49270l stk anigdss ety
evaluation and appled to each field at each irrigation
montoring
BMP 1.1.1.3 Conduct pump performance tests [EM 4885 — IP 2.01.02 Relatively simple and easy to do. Requires an ultrasonic flow meter and
pressure gage.
BMP 1,1.2.1 Use weather based irrigation EM 4885 - IP 2,01.05, [This is one of the most practical way to help solve the issues. It is now free
scheduling 2.01.06 : and easy to do. (http://weather.wsu.edufis)
BMP 1.1.2.2 Use plant-based irigation grg:%is EN?;BZZ(;IOS’ Time consuming to do, unless there are automated sensors. Research is
MT1.1.2 scheduling Mt ! still being done in this area. It is not easy or very accurate.
EB1513
Improve
irrigation
scheduling BMP 1.1.2.3 Measure so moisture content to  [EM 4885 ~ IP 2.01.05, [Soil moistures sensors are expensive and data-interpretation requires
guide krigation timing and amount 2.01.06; PNW0475 assistance.
BMP 1.1.2.4 Avoid heavy pre-plant or falow - " .
rrigations Depends on definition of "heavy"
. |Agood idea, but requires a certain field setup. Most people who have
BMP 1.1.3.1 Convert to surge irrigation gm::zses P 2.02.03; tried surge, migrate back to conventional rill irrigation. Better to
. encourage to conversion to sprinkler or drip.
BMP 1.1.3.2 Use high flow rates intially, then cut |EM 4885 — IP 2,02.10; |Good idea, but difficult to implement unless irrigation delivery can be
back to finish off the irrigation EM4828 variable.
BMP 1.1.3.3 Reduce irrigation run distances and |EM 4885 — IP 2.02.04; ) .
MT1.1.3 decrease set times EMA4B28 Good, but increases labor and equipment costs
Improve
surface gravity
system design

and operation

BMP 1.1.3.4 Increase fow uniformity among
furrows (e.g., compaction furrows)

EM 4885 - IP 2,02.02

Encourange use of PAM

BMP 1.1.3.5 Grade fields as uniformly as possble

EM 4885 - IP 2,02.05,
2.02.05

Good but within constraints of topography.

BMP 1.1.3.6 Where high uniformity and
efficiency are not possble, convert to drip,
center pivot, or near move systems

EM 4885 - IP 2.01.08

Good
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MT 1.1.4
Improve
sprinkler
system design
and operation

BMP 1.1.4.1 Monitor flow and pressure
variations throughout system

EM 4885 - IP 2.03.02

Good idea on district scale (they already do much of this), but logging
pressure and flow variation is not cost-effective for individual growers.

BMP 1.1.4.2 Repair keaks and malfunctioning
sprinklers, follow manufacturer recommended
replacement intervals

EM 4885 — IP 1.00.05,
2.03.03

Power companies often have monitary energy savings incentives for repair
of irrigation systems.

BMP 1.1.4.3 Operate sprinklers during the lkeast
windy periods

EM 4885 - IP 2.03.05

For the most part not possible when water delivered by a major irrigation
entitiy.

BMP 1.1.4.4 Reduce distance between lateral
Ines or alernate lateral ine location over
successive irrigations

EM 4885 - 1P 2.03.04,
2.03.06

Requires additional moves (labor $) and sometimes additional hardware
(e.g. an additional wheel line). Get a good design!

BMP 1.1.4.5 When pressure variation is
excessive, use flow control or pressure
regulating nozzles

EM 4885 - IP 2.03.02

Good.

MT 1.1.5
Improve micro-
irrigation
system design
and operation

BMP 1.1.5.1 Use appropriate kteral hose length
to improve uniformity

EM 4885 - IP 2.04.02

Good. i.e. get a good and appropriate irrigation system design.

BMP 1.1.5.2 Check for clogging potential and
prevent or correct clogging

EM 4885 - IP 2.04.03

Good and necessary for good crop yields and uniformity.

BMP 1.1.6.1 Installation of subsurface drains

EM 4885 - IP 5.01.01

Good. When necessary.

MT 1.1.6 Make
other irrigation
infrastructure
N ts -
mprovemen BMP 1.1.6.2 Backflow prevention EI\BAI‘;ZE;S [ 6.00.03, Required by law if chemigating.
BMP 1.2.1.1 Grow cover crops EM 4885 — IP 5.01.01 Good !n areas where they are not water limited. Probably not cost
effective.
BMP 1.2.1.2 Include deep-rooted or “nitrogen
scavenger” crop species in annual crop PNW513 Good.
MT 1.2.1 rotations
Modify crop
rotation
BMp 1"2'1'3 Grow more crops per year (double Bul 869 Utilize extra cropping to utilize excess nutrients on soil
cropping)
BMP 1.2.1.4 Inclide perennial crop rotation PNW513 Encourage crop rotation
BMP 1.2.2.1 Montor crop performance for each
MT 1.2.2 field including yield, ntrogen content, estimate |NRCS Part 651. Ch. Great
Montor crops  |of nitrogen removed from field versus remaining (13, Appendix 13B
in field
BMP 1.3.1.1 Adjust nitrogen fertiization rates _
based on so nitrate testing EM 4885 - IP 3.02.01 |Great
BMP 1.3.1.2 Adjust timing of nitrogen EM 4885 ~ IP 3.02.03 |Good.

MT 1.3.1.
Improve rate,
timing, and
placement of N
fertiizers

fertilization based on plant tissue analysis

BMP 1.3.1.3 Apply nitrogen fertizer in smal
mutiple doses rather than single large dose

EM 4885 - IP 3.02.05

Great - use fertigation

BMP 1.3.1.4 Measure nitrate content of irigation
water and adjust fertiizer accordingly

EM 4885 - IP 3.02.02

Very little N in irrigation water. More in rainfall, but that is negligible in
the Yakima River Basin.

BMP 1.3.1.5 Use low rates of foliar nitrogen instead of higher rates appled

This is an OK method for micro-nutrients, but not for macro-nutrients.
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MT 1.3.1.-
Improve rate,
timing, and
placement of N
fertizers

BMP 1.3.1.6 Vary nitrogen application rates
within large fields according to expected needs
(precision agriculture)

Peters and Davenport

BMP 1.3.1.7 When fertilizing in surface gravity
systems, use delayed injection procedures

Chemigating with surface gravity systems is not recommended

BMP 1.3.1.8 Devebop a ntrogen budget that
includes crop nitrogen harvest removal, supply
of nitrogen from soi, and other inputs

CSU-XCM-173

Good.

BMP 1.3.1.9 Use controlled release fertizers,
nitrification inhibtors, and urease inhbtors

EM 4885 - 1P 3.02.06

Good.

BMP 1.3.1.10 Assess the risk of contamination
of ground and surface water due to fertiizer
leaching or runoff

EM 4885 -IP 3.01.01

Good.

BMP 1.3.1.11 Maintain records of all soi, tissue,
and water tests, cropping rotations, yiekls, and
applications (dates, material, method, results)

CSU-XCM-173

Good.

BMP 1.3.1.12 Develop realistic yield goals

EM 4885 - IP 3.02.07

Good.

MT 1.3.2.
Improve rate,
timing, and
placement of
animal manure
applcations

BMP 1,3.2.1 Apply moderate rates of manure
and compost, and use materials with high
nitrogen content (inorganic fertizer) to meet
the peak ntrogen demand

Good.

BMP 1.3.2.2 Incorporate sold manure
immediately to decrease ammonia volatiization
loss

EM 4885 -IP 3.03.05

Good.

BMP 1.3.2.3 When applying liquid manure in
surface gravity irrigation systems, use the
delayed injection procedure to improve
application uniformity

Not recommended

BMP 1.3.2.4 Use quick test methods to montor
dairy lagoon water nitrogen content
immediately before and during application, and
adjust application rate accordingly

By law, dairies are required to test waste water once in the spring prior to
the first application.

BMP 1.3.2.5 Develop a nitrogen budget that
includes crop nitrogen harvest removal, supply
of nitrogen from manure, and other inputs

CSU-XCM-173; USU
2010

Good.

BMP 1.3.2.6 Calbrate soid manure and
compost spreaders

EM 4885 - P 3.03.01;
NRCS Part 651, Ch.
13, Appendix 13A

Good.

BMP 1.3.2.7 Ensure uniformity of applcation
with manure

EM 4885 - IP 3.03.07

Good.

BMP 1.3.2.8 Do not apply manure to frozen
ground, especially sboping fields

EM 4885 - 1P 3.03.08

Good. Although thisis a surface runoff issue, not a groundwater issue.

BMP 1.3.2.9 Test manure or other waste
materials for nutrient content

EM 4885 - 1P 3.02.04;
NRCS Part 651. Ch.
13, Appendix 13B

Great

BMP 1.3.2.10 Use synchronized rate nutrient
applcation of lagoon water to reduce or
elminate the need for fertizer

NDESC 2005 (Il)
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MT 1.3.3. Use
fertiizer guides
to determine
and apply
appropriate
fertiizer
amounted.

BMP 1.3.3.1 Follow recommendations of
Fertiizer Guide: Home Vegetable Gardens,
Irrigated Central Washington

FG0052

Good.

BMP 1.3.3.2 Follow recommendations of
Fertilzer Guide: Irrigated Alfalfa Central
Washington

FG0003

All FG need to be looked at to make sure they are not outdated.

BMP 1.3.3.3 Follow recommendations of
Fertiizer Guide: Irrigated Asparagus

FG0012

Good.

BMP 1.3.3.4 Follow recommendations of
Fertilzer Guide: Irrigated Field Beans for Central
Washington

FG000S

Good.

BMP 1.3.3.5 Folow recommendations of
Fertilizer Guide: Irrigated Field Corn for Grain or
Siage

FG0006

Good.

BMP 1.3.3.6 Follow recommendations of
Fertilzer Guide: Irrigated Hops for Central
Washington

FG0011

Good.

BMP 1.3.3.7 Folow recommendations of
Fertiizer Guide: Irrigated Mint Central
Washington

FG0008

Good.

BMP 1.3.3.8 Follow recommendations of
Fertiizer Guide: Irrigated Peas for Central
Washington

FG0033

Good.

MT 1.3.3. Use
fertiizer guides
to determine
and apply
appropriate
fertiizer
amounted.

BMP 1.3.3.9 Folow recommendations of
Fertiizer Guide: Irrigated Smal Grains, Central
Washington

FGO009

Good.

BMP 1.3.3.10 Folow recommendations of
Fertiizer Guide: Irrigated Sudangrass Pasture or
Silage

FG0036

Good.

BMP 1.3.3.11 Follow recommendations of
Fertiizer Guide: Irrigated Vineyards for Entire
State

FG0013

Good.

BMP 1.3.3.12 Folow recommendations of
Fertiizer Guide: Ornamentals, Entire State
Except Central Irrigated Washington

FG0049

Does not pertain to Irrigated AG

BMP 1.3.3.13 Folow recommendations of
Fertiizer Guide: Vegetable and Fower Gardens,
Except Irrigated Central Washington

FG0050

Does not pertain to Irrigated AG

BMP 1.3.3.14 Follow recommendations of
Fertilizer Guide: Improved Pasture, Hay, Eastern
Washington

FG0037

Good.

BMP 1.3.3.15 Follow recommendations of
Fertilizer Guide: Grass Seed for Eastern
Washington

FG0038

Good.
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BMP 1.3.3.16 Folow recommendations of

Fertiizer Guide: Barley for Eastern Washington FGo029 Good.
BMP 1.3.3.17 Folow recommendations of
Fertiizer Guide: Soi Samples/Orchards FG0028C Good.
MT 1.3.3. Use
fertiizer guides
to determine  |BMP 1.3.3.18 Follow recommendations of
and apply Fertiizer Guide: Instructions for Tree Fruit Leaf |FGO028E Good.
appropriate Nutrient Analysis
fertiizer
amounted. BMP 1.3.3.19 Folow recommendations of
Fertiizer Guide: Peas and Lentis for Eastern FG0025 Good.
Washington
BMP 1.3.3.20 Follow recommendations of
Fertiizer Guide: Lawns, Playfields and Other Turf, |FG0024 Good.
East and Central Washington
BMP 1.3.4.1 Do not overfil traiers or tanks. Cap EM 4885 - IP 4.01.06 |Good
., |or cover boads.
MT 1.4.1 Avoid
fertizer material|
and manure  [BMP 1.3.4.2 When transferring fertiizer, take
spils during care not to alow materials to accumulate on the Good.
transport, soll
storage, and
application L 3
BMP 1.3.4.3 Maintain al fertiizer storage facilties Good
and protect them from the weather 00d.
BMP 1.3.4.4 Clean up fertiizer spils promptly Good.
BMP 1.3.4,5 Shut off fertiizer applcators during
Good.
turns and use check valves
BMP 1.3.4.6 Maintain proper calbration of
fertiizer applcation equipment EM 4885 -IP 3.03.01 [Good.
MT 1.4.1 Avoid |BMP 1.3.4.7 Create a buffer around welheads
fertilzer materialjfrom fertiizer and manure storage, handing, EM 4885 -IP 6.00.02 |Good.
and manure  |and application
spils during
t i,
S;f::g: and  |BMP 1.3.4.8 Distribute rinse water from fertiizer Good
applicat;on application equipment throughout field .
BMP 1.3.4.9 Avoid manure spils/discharges Good.

during transport, storage, and application

BMP 1.3.4.10 Prevent back siphonage/flow of
chemicals or nutrients down a wel after injection

EM 4885 - IP 6.00.03,
EB1722 :

Required by law.

BMP 1.3.4.11 Identify and properly sealal

abandoned and improperly constructed wells EM 4885 -IP 6.00.04 |Good.
16
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Appendix E—BMPs Recommended by Livestock/CAFO Work Group

NRCS Standards Recommended by Livestock/CAFO Work Group

Title Revision Date
Amendments for Treatment of Agrianltural Wastes (591) Standard 1/27/2014
Anaerobic Digester (366) Standard 1/11/2011
Animal Mortality Fadlity (316) Standard 1/11/2011
Composting Fadlity (317) Standard 1/11/2011
Dam (402) STANDARD 2/25/2013
Diversion (362) STANDARD 2/25/2013
Feed Management (592) Standard 1/15/2013
Filter Strip (393) Standard 2/11/2015
Heavy Use Area Protection (561) Standard 2/12/2015
Monitoring Well (353) Standard 2/11/2015
Nutrient Management (590) Standard 2/18/2014
Pond Sealing or Lining, Bentonite Sealant (521C) Standard 11/4/2015
Pond Sealing or Lining, Compacted Clay Treatment (521D) Standard 11/4/2015
Pond Sealing or Lining, Flexible Membrane (521A) STANDARD 2/25/2013
Pond Sealing or Lining, Soil Dispersant (521B) Standard 11/4/2015
Pumping Plant (533) Standard 2/12/2015
Roof Runoff Struaure (558) STANDARD 2/12/2015
Short Term Storage of Animal Waste and By Products (318) — National NRCS Standard
http:/ /www.nres.usda.gov/Internet/ESE DOCUMENTS/stelprdb1263507.pdf
Solid /Tiquid Waste Separation Fadlity (632) Statement of Work 1/11/2008
Sprinkler System (442) Standard 11/4/2015
Stream Crossing (578) Standard 2/12/2015
VegetativeTreatment Area (635) Standard 1/29/2016
Waste Fadlity Closure (360) STANDARD 2/25/2013
Waste Recyding (633) STANDARD 2/25/2013
Waste Separation Fadlity (632) STANDARD 1/27/2014
Waste Storage Fadlity (313) Standard 2/11/2015
Waste Transfer (634) Standard 2/12/2015
Waste Treatment (629) Standard 2/12/2015
Waste Treatment Lagoon (359) STANDARD 2/25/2013
Water Well (642) Standard 2/12/2015
Well Decommissioning (351) Standard 2/11/2015
Groundwater Testing (355) Standard 2/11/2015
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Alternative land and water use management strategies for reaching
program goals and cbjectives per WAC 172-100-100(4) Evaluation Criteria per WAC 173-100-100 (4
- o 2 g et
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Remediation
not feasible,  [not effective because
Pump, treat and reinfect groundwater WGD arealof3-d isize |excessive
too large of treatment area
Pump-and-fertilize. Use existing {or new) agricultural water wells to remove nitrate|
contaminated groundwater and “treat® the water by using it to irrigate crops which willliD
take up the nitrogen concentration in the krigation water {presumes the existence of a
mroper nutrient management plan for the irrigated acreage).
irrigation district canal
maintenance in winter,
increased personnel?,
irrigation district
Fill irrigation ditches with water and et It sit there to leak into groundwater. Use \WGD compensation, relation
Jgroundwater recharge as a means to dilute nitrate conc ions in the groundwater. to water rights? problem
of freezing of flow
meters in laterals,
interaction with Bureau
of Reclamation
Dritl new 1,500 foot wells to replace contaminated wells . WGD 512 million
{Regionalize and connect users to a larger system with refiable quality water.—~pipe .
connection to an existing system
works for
farger
it
|Blend better quality water with contaminated water to reduce nitrate concentrations 1D commun y
. systems with
more than one
'water cource.
Construct a potable water line from nearby developed area into deadhead water stations| o
at central rural location (permit potable water collection at deadhead water stations).
Discontinue use of shallow wells, Rebuild, repair or replace poorly constructed wells. WGD
F?emediate {ocal nitrate contamination hotspots only . 1D
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Alternative land and water use management strategies for reaching

program goals and objectives per WAC 172-100-100(4) Evaluation Criteria per WAC 173-100-100 {4
] 2 = O ”
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Administration/Lead Agency—Yakima County?

L/ICWG

(dentify or create of an organization (Lead Entity) responsible for impler 1and
foversight of the LYV GWMA Groundwater Management Plan and acquisition of stable
ffunding to support thelr activities. Potential entities include, Yakima County, South Yakima
[Crn<ervatinn Dictrict (SYCN), Yakima County Health Dictrict, Wachington State Department
of Agriculture {WSDA), Ecology, and/or a yet to be formed entity.

ph an Adaptive Manag Plan utilizing data collected, progress made, or fack |L/CWG
of progress to inform the community on adjustments that need to be implemented. Plan
could incorporate availability of technology, education and outreach, tracking exports, land
use regulati treats Y and other changes to inform decision makers
regarding management changes necessary for a successful program.

Let the lead agency determine who will do monitoring. Possible assignment of long-term
monitoring after 2017 to Yakima Health District.
inform {ivestock operators and facilitate a gue with nes of the reg Y|LC W

p

WGD

agencies, other agricudtural producers, and the general public through a puhliel
inf: jonfeducation program to protect the quality of the area groundwater resource.
information and incentives provided to Lower Yakima Valley agricultural operators will
lexpedite implementation of BMPs,

[Collect, analyze, and interpret data to track water quality improvement progress, nutrients|L/C WG
Jeenerated, applied, or exported, which will inform the implementation of an Adaptive]
[Management Plan within the LYV GWMA.

L/CWG
Focus implementation of analyzed data based on information and data included in the|
Nitrogen Loading A Soil ling Program, Amb Groundwat; itoring
Plan, USGS Reports, and other similar scientifically based publications.

WCWG
Increase education and outreach efforts by improving the awailability of technical
assistance to develop nutrient management plans for all livestock industries. Assist
industry trade organizations to enhance their local efforts to bring information to their]
members. Help increase livestock operator awareness of the need for procedures for|
proper management of animal wastes and wastewater. Potential funding sources includ
industry, government, educational institutions, grants, industry associations, etc...
Cooperate with the WCC and WSDA in their efforts to d t latory tiance for|l/C WG
dairies within the GWMA that are completing and impl ting Dairy Nutrient]
Management Plans (DNMP). Explore the possibility of disclosing non-prop! y data
produced through the DNMP process,

L/C WG
Further develop a local forum for disseminating information and facilitating technical
exchange regarding 8MPs for i k B and g dwater protection, Endorse]
and distsibute materials by all effective means that will educate the public about the facts|
of livestock waste management and the science of groundwater protection.
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Alternative land and water use management strategies for reaching

program goals and objectives per WAC 172-100-100(4) Evaluation Criteria per WAC 173-100-100 {4
hd - 2 -] o 8
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g s e
g 2 g =8 X REEEE3s
Quantify the nutrient value and rate of release of nitrate from livestock waste under|l/CWG

various Lower Yakima Valley conditions 1o become part of the nutrient
E,uidelines.

/CWG
Voluntary development and tmplementation of NMPs by operations not already required
to hold permits or a DNMP as an effective means of environmental protection.

Jaliocate cost share funding or other funding ossistonce to operators implementing|L/C WG
povirnnmental pratection meares.

{/CWG
Develop strategies for marketing the economic, fertilizer value, and soil enhancing
properties of appropriate application of manure and other livestock wastes.

Provide Yakima County fiscal support to maintain its GIS data base on the GWMA over

. 1D

ftime,

foveriay GI5 density maps reflecting different sources of mitrogen in order to geographically D
indicate the tutal density frum all sources,

*ap those areas that can tolerate more nitrogen application and areas that are more D
vulnerable to its application.

Use USGS particle tracking model to indicate where groundwater moves faster wao
Jipermeatiity)

Assess ground: 3 Eination ial, making use of the available information on

soils, geology, and groundwater in order to identify those areas that are the most
vuinerable to contamination. Ihese areas may be closer to surfate water, areas where
recharge is faster or more frequent, or areas where shallow soils overlie soluble bedrock,
identify strategics “upstream™ of sensitive oreas to reduce contributions of nitrate sources.

WGD

Enact County ordinances that would affect the problem grower. WGD Difficult to enforca.
{Maintain the County's GWMA website. WGD
Requires vote
of people Generates
Craate an aquifer protection area. WGD within tax
protection revenue
area
Consider the enactment of a county ordinance addressing the density of segments of Prospective
Initrate producing agricultural activity within the areas currently 2oned a3s agricultural wWGD application
within the GWMA.
id: ion of sut gories of agricultural oning, limiting density in those areas WGD Prospective
where soils are more permeable or groundwater moves faster. . application
[Consider “overay” zoning ordinance adding special groundwater conservancy restrictions
o otherwise canventionally zoned properties. Uses consumptive of groundwater quality Prospective
resources are prectuded or more generally regulated. Uses that ere not comsumptive of o application
d quality are permitted. Specific imitations might includ e timitations
lof water use, drainage, development density, septic use.
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Define “conditional uses” that can be allowed after assurance that groundwater resources o Prospective
lwould not be damaged. application
. N Prospective ’
Consider a county ordinance concerning overapplication of manure. WGD N Difficult to enforce
application
Create county ordinance limiting total number or density of cows or dairles {lid}. WGD :;Zsiiii\f Difficuit to enforce
Adopt a LYC GWMA or county-wide CAFO ordinance L/CWG{no |lengthy public
in |processto
WG) create 3 CAFO
Ordinance.
Uncertain
outcomes and
timing. Too
much
uncertainty to
rely on this
option for the
plan at this
time. The
county might
consider
fegistative
action as an
alternative If
public
outreach,
voluntary
compliance,
implementatio
n of identified
BMP’s, and
nther efforts
are not
Establish a quota system through 2oning regulations establishing how much nitrogen could Prospective .
be applied {based on agronomic rates for individual crop types) within fixed zones. wGD application Difficult to enforce
Consider density limitations, building codes for farm structures, development standards for| —_— Prospective
[farm activities. application
|Regutate crop mix ta weight more toward nitrogen-tight crops— D Difficult to enforce
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[Consider limitation of septic systems {therefore building permit) where soil filtration rate is admnistratively] ﬁ‘ terference with
high, where housing density is already big, where nitrate concentration is already great 1D , requires GIS ic cholee if
downstream of the septic plume mapping of soil
ones nitrogen-heavy crops
|generate better returns
Property tax for praperties with ansite septic systems, walved in the case of proper m
inspection and pumping
[Protect Critical Aquifer Recharge Areas WGD
Require bonding as prerequisite to permitting of livestock operations so as to assure SWACD
inanciai capability for clean up in the Instance of bankruptcy or other economic failure.
Measure the effects of GWAC program on Yakima County economics. WGD
[Establish a more int fve and fi t relationship b 1 Yakima County and NRCS.  |WGD
Education
[Develop post GWAC education and outreach campalgn PO
Broaden the pool of people GWMA is educating or communicating with. PO
Maintain a public education program regarding nitrate poflution and health risk over a 5-10
[year period. Provide all materials distributed to the public in English and Spanish. EPO
Rilthnard rampaign = urging well testing PO
Requires clear,
Create 1 FTE Bilingual Outreach Coordinator Position to implement a post-adoption 83,000 measurable outcomes{1),
joutreach campaign (EPO 3 Y 8/1/2014 & proposed Y0 GWAC 8/21/14 - EPQ Low ‘Unknown ‘ 1FTE |a“home™ agencyto
N annually .
jroted low priority) house, provide oversight,
and to measure
effectiveness; and
ongoing funding.
Cevelop a K-12 education program about groundwater and best management practices— PO
imabile program visiting schools.
Employ/enlist college students to conduct surveys, consider cutreach methodologies as v
part of classwork to assist with GWMA education
Educate the public, particularly i (OWn's, aboUt [awh and garaen RITOEEn appPICations.
lcantribution to nitrate concentrations EPO
d private well owners: Re: protect your family; know who’s ot risk; test your well PO
regularty.
[Private well owners’ responsibility to protect WQ EPO
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Publish public information about proper septic system tonstruction and operation 0
IAdvise the public that GWMA i3 looking for abandoncd wells. Wellhead protection PO
education )
[Offer incentives for property owners to identify and properly abandon wells, EPO
Offer incentives to drill deeper wells for homeowners served by shallow, poorly lspo
jconstructed, poorly focated wells.
Offer incentives ta connect households on private wells near community water systems to
lconnect to a community water system. {Nitrate Treatment Pilot Program-June 2011) EPO
Provide a resource hotline {as proposed by RCIM on 8/2014) EPO
Prepare a fact sheet/develop outreach campaign to growers that explains agronomic rates £po
- applying nutrients at the right time/right place/right amount
[Study report outreach: Show/Identify how much nitrogen is left after nutrient uptake in £PO
crops.
Encourage commadity groups to provide education on water mar and fertilizer tro
use through regular meetings.
[Outreach targeted to small farm/hobby tarm/rachettes manure management EPO
|Educate irrigation users on the consequences of too much irrigation. EPO
inform farmers about technological improvements in irrigation that permit easier
t of water, descriptions of specific Improved technology, and economic EPO
viability of technological advancements .
Enlist advocacy groups/Farm Bureau/federations/associations to host
works hops/informational meetings regarding GWMA education goals and partnershipsin  |EPO
success
Make presentations at trade shows, communicate with agricultural consultants who have  |EPO
positive relationships with farmers suggesting that they change practices
Upto
$30,000
. . N annually
Partner with UW Pediatric Envir | Health ity Unit (PEHSU) to continue (.25 FTE; +
training local healthcare providers to recognize and address Nitrate risk in their patients  [EPO Feasible Effective transtation Unknown 25 FTE
Hpregnant women and infants up to six months) g
printi‘n e Coordinate partnership
pustaiiatio through either DOH or
m YHD
IAdvise the public that GWMA is looking for abandoned wells WGD
Encourage commodity groups to provide education on water management and fertilizer WeD
use through regular meetings
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Research and Data Collection

Use both method-based nent and performance-based measurement. WGD

Establish performance objectives against which monitoring data can be compared—number

of at risk wells, BMP implementation, funding success, reduction in number of D

underperforming farming practices

implement Ambient Groundwater Monitering Plan GWAC feasable

implement Drinking Water Quality Monstoring ¥lan GWAC teasable

Establish a fund and plan to analyze data collected in ambient water quality monitoring
and drinking water well monitoring programs. Study short-term seasonal variations in
nitrate concentrations over next year or two-—-addresses how changes in nutrient
application over the agricultural cycle affects things. Study long-term trends that develop
over several years—to track whether the overall picture is getting better, whether changes
recommended by GWMA are having impact.

WGD

Use hydro-geologically directed monitoring well placement to detect cause/effect

remediation opportunites. o
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Puilding from ths WSDA's Nitrogen Availability 1t, develnp a Nitrngen 1nading

Assessment for all agricultural, residential and commercial properties, using newly
collected data. Hire a technical consultant to conduct a literature review to determine the
most relevant information and accurate factors for use In the Nitrogen Loading
Assessment. Periodically repeat the grower survey used in the Nitrogen Availability
Assessment to compare against the currently established data. Collect data on how many
acres in the GWMA are fertilized in various crops with manure and how many with
commercial fertilizer. Update and monitor the percentage of acreage in various crops,
particularly silage corn and field corn. Study effect of contribution of nitrogen from cover
crops used to form mulch. Determine acresge for triticale. Discover commercial fertilizer
tonnage for Yakima County and/for for GWMA. Explore how much nitrogen leaches into
|groundwater from drains and wasteways. Study atmospheric deposition more
jcomprehensively. Understand the difference between plant uptake and plant removal of
nitrogen.

WGD, ID

IGet fertilizer loading numbers per crop type. Get economic engine factors per crop type.
Determine crop/fertilizer utility ratios. Consider economic benefit of various crop type
categortes. Consider agricultural usage categories {e.g.. fleld crop. rew crop, vineyard, 1D
jorchard, dairy. Determine amount of land appropriate for each, and location bast for each
Igiven s0il, climate, effect upon groundwater, etc. Ensure adequate supply of each in order
[to permit opportunity of market choice.

Recommend that the Yakima Health District or Yakima County continue the High Risk Well
A t {survey to identify outreach messaging refated to heaith risks and welf
lsampling) periodically over a 5-10 year period. Collect more information on wells known tojWGD
have high nitrate conc i perhaps identifying whether the fon is self-
eaused

[Conduct recurrent drinking water testing where drinking water standards have previously
been exceeded.

Design and implement piot studies focusing an innovative farm techniques which reducefiD
itrogen loading to crops and monitor results for future expansion of findings.
Explore whether nitrate Jeaching is greater with vetch amended soil or commercial
ertilizer amended soil. The results of one study indicate that vetch nitrogen, in comparison
to fertilizer nitrogen, leads to lower ions of soil inorganic nitrogen and greater  [ID
immobifization of added nitrogen in soil organic matter, This would reduce the potential
or nitrate leaching.
Recommend that WSU Extension Service update Appendices A and B of the Washington

irrigation Guide. wGD
Recommend that Western Fertifizer Handbook, Western Plant Health Association, Ninth Wi
Edition {2002} be updated.

Fundp ional ad ion of Utah Fertilizer Guide for Washington State o

http://extension.usu.edu/files/publications/publication/AG_43 Lpdf
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Washington State Department of Agriculture

Develop Nitrogen Loading Assessment as provided In Research and Data Collection above, {WGD

the ONMP reporting and provide information that would disclose the amount wGn

of manure the CAFQ's In the GWMA created and where it was distributed.

Review and avaluate the WSDA Dalry Nutrient Manag g inspection protocols [L/C WG
Ito assist in determining if additional resources should be allocated and identify any aress

far improvement of the incpectinng themselups.

ladd staff to WSDA to oversee Dairy Nutrient M: Plans and plaints regarding WGD
Imanure <pills. .
[Pramata on-gning re<parch for managing animal nutrients. WGH
Southern Yakima Conservation District

lask SYCD for projected pian to expand fiscal and rative capacity D
Fund post GWMA education and outreach through Conservation District WGD
Put request for 835 for SYCD in State Conservation ¢ budget WGD
[Enhance engineering expertise {personnel) within Conservation District—none there or at WGD
INRCS

Charge dairies for Conservation District preparation of Dairy Nutrient Management Plans  |WGD

d funding for hern Yakima Conscrvation District review of Dairy Nutrient

h WGD
Manasgement Plans
Provide better funding and more staffing for Conservation District: hard money funding,
increase property tax it, create ptions to for di ated testing |WGD
and itoring.
Develop water sorption graph or chart. List volumes of water applied, soil types,
[ahsarption/eampartion rates, depths o water, pre-season and post-season approprate 11D
moisture levels.
US Geological Survey
Use USGS Particle Tracking Model WGD
Use USGS particulate tracking mode! to identify targets of education WGD
[USGS Particle Tracking Model Overview--potentially combined with MT3D MODFLOW WwGD

application to the vadose Zone

'Yakima Health District

Study potential nitrate contamination attributable to improperty operated septic systems.
Consider restoration/retrofit of older septic systems through incentives or county property | WGD

tax breaks.
Dritl deeper water wells further from septic drain systems WGD
[Require builders to demonstrate that septic system design will not add to nitrogen loading [, .-
problem as condition of tonstruction
Publish and distribute homeowner guide on how to use septic systems WGD
Department of Ecology
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Publish the Department of Ecology’s lists of certified laboratories that can test private
wells for nitrates and pathogens and Ecology’s providing funding to low income, WGD
private well users, in order to conduct this testing.
Encourage an increase in the number and availability of soil testing laboratories. D
Make grants that complement proiects related to non-point source pofiution. WGD
Provide grant funding for well decc ing. WGD
Search for abandoned wells. WwGD
Send a posteard to 10 % of known property owners on record having a well asking about
WGD
knowledge of older wells,

Compare Google Carth to Yakima County GIS images to determine building changes and
thus possible well usage changes. Focus first on hotspot high density areas in GWMA. WGD
{Ground truth suspected problem wells.

[educate reattars and banking industry about disclosure of abandoned wells in property

WGD
transfers,
Educate public regarding liabllity of an il-secured well, WGD
Provide some form of protection for self-reporting of abandoned or improperly WGD

decommissioned wells.

Seek legislative change on requirements for well decommissioning, making them cheaper. [WGD

Amend RCW 18.104.055 to dedicate a portion of "notice of intent” fees to a fund to be|
used by Ecology {or Health) for the proper decommissioning of wells In those cases where|iD
DOE {or Health} determines that such publicly-funded action is necessary in the public|
interest to protect or enhance the quality of public health (*infirmity” of the public bealth}.
Amend authority of Department of Ecology to gain access to properties where manure is
spread outside land subject to nutrient management plans

|Residential, Commercial, Industrial, Municipal

Encourage municipalities within the GWMA to extend municipal sewer systems
within urban growth areas and retire ROSS and LOSS. RCIMWG
Encourage connection of residences within urban growth zones to sewer systems
extended by municipalities. RCIM WG
Encourage the development of group septage-management or treatment systems
in areas outside urban growth zones where the density of residential development
could exacerbate the effect of multiple OSS on groundwater quality.

WGD

RCIM WG

[Establish or maintain ongoing, extended funding necessary for the Yakima County|
Department of Public Services and Yakima Health District to actively participate in|
water quality improvement, testing, monitoring, scientific data analysis, and
|infrastructure development. RCIM WG
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rRequest Yakima County Public Services to periform an engineering study
locations outside urban growth areas where there is rural residential medium to|
high density 0SS and the nitrate concentration is greater than the state water|
quality standard where community water systems could feasibly be constructed in
Iﬂeu of individual water wells, RCIM WG
Request Yakima County Public Services to perform an engineering study

locations outside urban growth areas where there is rural residential medium to|
high density OSS and the nitrate concentration is greater than the state water
quality dard where ¢ y waste water systems could feasibly be
constructed in lieu of individual on-site septic systems. RCIM WG
[Request that the Yakima Health District prepare a plan, as required ang described
by WAC 246-272A-0015, giving primary emphasis on educational programs for|
operation and maintenance of existing on-site septic systems (OSS), reserving a
determination regarding the advisability of the establishment of reg ory o
enforcement programs until date is available from the GWMA's monitoring well
system, ) RCIM WG
|Request the Yakima Health District to consider the nitrate d ! when|
approving proposed septic systems, including those technologies verified by the
U.S. EPA’s Environmental Technology Verification Program, for reducing the
nutrient nitrogen in domestic wastewater discharged from 0SS, including fixed film
trickling filter biological treatment, media filter biological treatment, and
submerged attached-growth biological treatment. RCIMWG

[Recommend that soil testing be performed below at least two ROSS drain fields|
{one with a shallow water table, one with a deeper water table} in high density
areas ta analyre nitrogen lnads as the septage appraaches the water tahle. RCIM WG
[Request that the State Department of Health getermine, prior to issuing of
reissuing LOSS permits, that all employee counts are regularly reported, so that the

LOSS will continue to operate as designed. RCIM WG
Recommend that the State Department of Health consider not approving additional
1 0SS or otherwise require an effective nitrate removal system. RCIM WG
Request that the Department of Ecology analyze the trends of nitrate data
Icontained within reports required by NPDES and SBWA permits, RCGM WG

lEdu:ate the public regarding the importance of the integrity of wells, particularly
those without a welf log, and fund and encourage periodic well inspection by the
Yakima Health District or professional well engineers. RCIM WG

[Require that site inspections for possible abandoned welis be performed before
building permits are issued for properties that are proposed to be redeveloped
after prior development of domestic, agricultural or industrial uses. RCIM WG
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'ﬁequest that the Department of Ecology develop a plan for finding and
decommissioning abandoned wells in the next 12 months, using the LYWVGWMA as a
pilot project. RCIM WG

Permit the repair or decommissioning of wells by general contractors, rather.than

exclusively by well-drillers, so as to diminish costs of decommissioning. RCIM WG
Assist hobby farmers to locate ROSS drain fTelds on their property so as to avold
|animal farming over the drain fleld. RCIM WG

Request the county include the EPO flyer on 0SS maintenance in correspondence
with GWMA home owners for 5 years. i.e. tax bills, property transfers. RCIM WG
Make facility process improvements in waste treatment and food processing plants to
reduce nitrogen and total discharge volume.

Replace aging sewer system infrastructure and ensure proper system maintenance to|
reduce nitrate leaching.

Require new developments to address impacts on groundwater quality through permitting
review of “site plan review criteria.”

Technology
identify and support opportunities, including educational research institutions, for private,|L/C WG
public, and industry investment in technology specific to addressing nitrate contamination

1D

1D

D

in groundwater.

JAKART—industry can't keep up with technology, required if performance already meets WeD
performance standards?

IAKART problems—does standard mandate installation of new technologies even when WGD

existing ones accomplish the measured objective
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estimated
instalfation
costs
$20,000,
yearly
operational
costs about
$1,500,
N irculati
[Require nitragen reducing technologies for onsite septic systems: WGD :sca:': e
filters,
carbon
old system
retrofits
cost $5,0001
7,000 per
system
Cxplore public investment in waste to energy technology WGO
Promote new products that are found through research ‘WGD
Promote markets for those products WGD
Use commodity group "check off* money for research and development WGD
BMPs
inform farmers of those BMPs prioritized by Livestock/CAFO and Irrigated Agriculture Work wWan
roups from MDR list to reflect greatest effectiveness in nitrate reduction
Determine who implements the BMP and who monitors it and the time frame in which to
7 P 'n) . ) : . . WGD
f ftor it--p wiith expertise, timing, instaliation cost
tdentify and publish a st of poor manag practives, that they be
10
terminated or avolded.
Bowen:
Havinga
monitoring
planfor the
Establish a BMP monitoring well rk. Monitor BMP perf e and effect BMP'sin
[with the monitoring well network first, then monitor water quality. place is part
of the work.
the GWACis
required to
do.
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Livestock
HCWG Frasahle GWAC has not reached)|
[ that
|Recommend that dairies and CAFOs use those Best Management Practices contained :;::’:;:;:,h"
ithin Attachment 8 to the Livestock/CAFO Work Group's Report to GWAC
zlone would
accomplish Goals #f 1,
2.
[Encourage the W5DA and Conservation Districts to continue education and outreach ta LCWG Teasability 2 Industry,
livestock operators about impacts and practices related to compliance with relevant State depends upon additionsl [government,
and federal requirements for groundwater protection, particularly addressing those not available TTC's cost ¥ {private or
jcurrently acting in geod faith toward that objective. resources public
research and
development,
foundations,
and industry
associations.
implement an Education and Outreach Program {EOP) intorming producers of Best|L/CWG
Management Practices (BMP’s} indluding increased funding for the DNMP assistance|
program.
YCWG Industry,
government,
private or
. . ' public
Create and maintsin a central depository of public Information online, as part of an research and
[Education and Outreach Program (EOP) Informing producers of the npitrate issue, devel N
ity imp and Best Manag Practices {(BWP’s). eve Op.men '
foundations,
and industry
associations.
CWG Industry.,
government.,
private or
Increase funding for the local Conservation District and Natural Resources Conservation public
Servire {NRCS) sn that ascictanre programe for nuttient management planning| research and
lengineering, cost share, and loan funds are more available. development,
: foundations.
and indostry
associations.
Streamline current enforcement activitics 30 25 to improve service and pr HCWG
increase clarity of process, 1 f for facilities not following management
practices, identify methods to discourage repeatedly unfounded complaints, and improve|
loverall transparency.
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ICollect data to track water quality Improvement progress and nutrients generated, applied,|L/C WG
jor exported within the LYV GWMA. Generate data through soil testing, Ambient
dwater Monitoring Plan implementation - including purpose built and existing wells,
Isampting of liquid and solid waste to be field applied, composted, or exported, the CAFU|
IGeneral Permit, and tracking nutrients applied by non-dairy operations,

Support and advocate private, public, and industry investment in technalogy, including at  |L/C WG

recenrch inktitutinng, spacific tn addrescing nitrate ination in g ) A
especially where it creates improvements for the public good.
Require more complete disclosure of Dairy Nutrient Management Plans. 'WGD
neantivi hnology and it of fertilizers and manures. 'WGD
Install separation systems—separate liquids from solids.. - WGD
Usa bic digestion in waste ge lag: WGD very s
expensive
install hners in liquid waste storage lagoons. WGU
install inpervious surfaces beneath silage/leed storage. WGD
indudes specific and enforceable requirements designed to protect human health.
[Compost more manure . 'WGD
improve composting fe_gulalions 'WGD

Provide underlying soils information to each livestock opeeration so that individual
evaluations can be made.

Remove wastes from barnyards and other areas of animal concentrations snd frequently)|
jconvey them to waste storage or treatment facilities.

Prevent contaminants from flowing into wells by ensuring that the external areas around
jwell casings are properly sealed and that wastes are kept the recommended distance from [iD
[wells.

Entrain water {2s rain or snow-melt) coflected from roofs away from animal pen or manure
collection facifities.

1D

Drain low areas where ponds accumulate to collect and manage waste waters. 0
Treat manure supply in excess of that which can reasonably be applied as nutrient to .
agricultural lands as a “waste™ produtt. Apply waste t g i

fland disposal at site, centralired waste-to-energy fachity.

Create a state CAFO Siting Team, posed of rep tatives of rel t state agencies
with support from USGS, to which the county commission ould refer propased CAFQ
sitings or expansions. The CAFO Siting Team would provide a recommended site suitability
determination, based upon a predetermined scoring system, including description of
lenvironmental nsk factors and mitigation strategies.

WSDA, Gary
Rahr

lAmend Dalry Nutrient Management Act ta extend WSDA’s authority t land application 1D
lacreage with which dairy facilities contract pursuant to nutrient management plans.
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Collect data to wrack water quallty Improvement progress and nutrients generated, applied,|L/C wG
or exported within the LYV GWMA, Gentrate data through soil testing, Ambient|
Groundwater Moni g Plan impl, - including purpose built and existing wells,
campling of ligguid and mim waste tn he field applied, compasted, nr axparted, the CAFD)
General Permit, and tracking nutrients applied by non-dairy operations.
Support and advocate private, public, and industry investment in technology, including at  |L/CWG
research institutions, specific to addressing nitrate c ination in g1 /
lespecially where it creates improvements for the public good.
[Require more complete disclosure of Dairy Nutrient Management Plans. WG
frcentivize technology and mansgement of fertilizers and manures, WGD
install separation systems—separste liquids from solids. WGD
P K Very
Use anaerobic digestion in waste storage lagoons WGD expensive
install liners in liguld waste storage lagoons. WGD
install impervious surfaces beneath silage/feed storage, WGD

Revise WAC 246-203-130 so that it detines “health hazard™ and "nuisance™ and|WGD,ID
i ndudes specific and enforceable requireinents desipned to protect hurean health,

[Compost mare manure WGD
composting regulati WGD

Prmnde underlying soils information to each livestock opeeration so that individual
levaluations can be made.

Remove wastes from barnyards and other areas of animal cancentrations and frequently|
convey them to waste storage or treatment facilities.

Prevent contaminants from flowing into wells. by ensuring that the external areas around
well casings are properly sealed and that wastes are kept the recommended distance from |10
weells.,

Entrain water (23 rain or snow-melt} collected from roofs away from animal pen or manure
collection facilities.

Drain low areas where ponds accumulate to collect and manage waste waters. in

[Freat manure supply in excess of that whith ean reasonably be applied as nutrient to
apricultural lands as a "waste” product. Apply waste management strategies including]
land disposal at designated site, incineration, centralized waste-to-energy facility.

L

JD

Create a state LAFO Siting Team, composed of representatives of relevant state agencies
with support from USGS, to which the county commission could refer propesed CAFO

smn gs or expansions. The CAFQ Siting Team would provide a recommended site suitability
ion, based upon a predetermined scoring system, including deseription of
environmental risk factors and mitigation strategles.

(WSDA, Gary
Dahr

lAmend Dalry Nutrient Management Act to extend WSDA's autharity t land application D
acreage with which dairy facifities contract pursuant to nutrient management plans.
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Alternative land and water use management strategies for reaching

program goals and objectives per WAC 172-100-100{4) Evaluation Criteria per WAC 173-100-100 {4)
g g ? - g3 ] g 2 é ;-1 1§ 5
-4 = 538 E b3 K& E s o
£ 8 2 28 af gat3s

Irrigated Agriculture

lanecdotal results of deep soil sampling carried out by SYCD with farmers with pre-existing
refationship with SYCD were informative. Word-of-mouth reporting within farmer

ity greatly i d acres pled. Establish a multi-year deep soll sampling
program where farmers subgeribe for 3 duration with pre-determined fiscal remuneration |WGD Expensive
for completed sampling. Cost share with farmer. Farmer to provide checklist indicating
performance with BMPs. Test throughout growing year, in order to observe effects of
fertilization throughout year. Share data with public,

Federal or
State

Uo deep soif sampling on fields within GWMA that apply biosolids. WG
Make shallow (1, 7, 3 fant) snil tasting reparts prerenuisites for funding, lending nr busilding

permits, WeD
Hire soil scientists to do publicly funded "spot auditing™ soil checks for feedback to farmers ™

land fertilizer sellers.

incentivize development and provide inft ion about imp ts made in

imanagement and agronomic rate application of fertilizer by specific developing is)
technologies

Cammiscion the rreatian of 1 data assemhly software that enuld receive, tranclate,

assemble and analyze the data produced by agricultural equipment technology 'WGD, Doug
imanufactured by different agricultural equipment facturers, 50 as to permit Simpson
integration of data per field, crop or enterprise.

Monitor nitrate concentrations of irrigation water at headgates, JD
Btimulate news coverage of progress in irrigation technology. WGD
Land acquisiion—purchase properties with greatest nitrate contribution and retire uses ™

that genarata nitrate,

incentives—provide credit against county real praperty tax for investment in source WGD
abatement.

Develop farmer-specific irrigation water use programs including collection of data, records \WeD

fof Irrigation management, education of farmer regarding new processes and technology.

Create irrigation management plans (similar to nutrient management plans) for farms over \WGD

2 minum size and provide fii ial assi ¢ for impl ted plans.

Encourage advanced irrigation tzing that there (s significant cost

involved in changing an Irrigation system. look for strategic opportunities in the area where
the use of more advanced irrigation management systems could have the greatest benefit [EPA Region
tor reducing nitrogen impacts to g) . One ple of irrigation 10
jmanagemant is electronic sensor irrigation water management {(IWM). Identify federal,
Istate and local incentive programs, such as grants, and fow interest loans, to facilitate a
transition to more advanced irrigation management in those areas

Provide funding for a mobile Irrigation lab 1o assess the efficiency of current or advised
firrigation practices, either through a singular lab or component parts.

WGD
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Alternative land and water use management strategies for reaching

program goals and objectives per WAC 172-100-100(4) Evaluation Criteria per WAC 173-100-100 (4
3 = 2 g s 2
§ | i z o | 81 || i3 FERREER
Action g g F 8 &% E 35 agzirgzﬁ
g < g =2 A 2§ Eg:23s
Pravide financial assictance for 1) er sions from rill irrigation ta <prinkler ar drip
[rrigation, 2) installation of flow meters and moisture meters to reflect over-irrigation, high
water table, drought conditions, 3} the cost of hiring third party sampling , measuring WGD
lequipment, personnel or self-test kits, 4) manag of sprinkler syst so they do not
drive nutrients past the root system.
Extablish a voluntary lrrigation tost-share program with SYCD. Data shared
N WwWGD
ith public,
Manage sprinkler systems so they do niot drive nutrients past the root system. WGED
IAdvise farmers of the relative propensity of wheel lines, center pivots, and drip lines. to o
cause leaching,
Use available techniques to di ine how much and when irrigation is needed instead of D
[rrigating according to a prearranged schedule.
[Schedule water and nitrogen application according to the need for optimal crop yields. D
rf\nalyze irrigation practices to discover whether frequency or volume creates greater .
propensity for leaching.
identify and decommission abandoned agricultural irrigation wells, D
Upgrade irrigation districts” open, earthen or concrete delivery laterals and head ditches to 0
PVC plipe.
Route irrigation-return flow through a constructed managed wetland to reduce I
concentrations of nutrients and suspended sediment,
IAdd polyacrylamide (PAM) to irrigation water, iD
install effective backflow prevention devices on supply lines of water supplied from| »
roundwater wells to avoid backflow from chemigation.
%:ru:ture irrigation water pricing by volurme per acre used with preference for lower
lume use. N o
fprove micro-lrrigation system design and operation. iD
Recommend that irrigation districts be authorized to condition delivery of irrigation water WGD
fon irrigation practices consistent with agronomic rate of apphcation of water.
Require irrigated agriculture nutrient management plans. Record the source and type of WeD
[fertilizer and number of acres fertilized with each.
Establish water use "domains” (zones) to apply water use Constraints, or well construction
[design constraints, for agricultural uses. D
Develop and implement Nutrient Management Plans {NMPs) for all producers {those that
apply manure and those that apply synthetic fertilizer that include annual soil testing for
nhosphorus and nitrogen and which follow available guidance {Le. Land Grant University)
for developing appropriate land application rates for phospherus and nitrogen. These EPA Reglon
NaAYs can identify site spectfic conservation practices that are, of will be, implemented to |10
minimize the port of phosph or nitrogen to surface and ground waters, NMPs
that are “adaptive” — adjusted based on annual soil tests, the types of crops grown, and
other site or field specific factors — allow producers to adjust thelr plans and practices as
new information becomes available.
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Alternative land and water use management strategies for reaching

program goals and objectives per WAC 172-100-100(4) Evaluation Criteria per WAC 173-100-100 {4
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g 2 g e ig d3°33t3s
Provide funding for nutricnt management education or information distribution. (WGD

Make Nutrient Management Plan records available upon Department of Agriculture

determination of potential excecdve application of nutrients. /o

ivi. in crops that require less fertilization, or which take up greater o
amounts of nitrogen.
Distribute information to farmers on what can happen with applied manure, what should woo
be applied and r ble, agr ic rates of applicati

integrate use of animal waste and synthetic fertilizer, balancing nutrient applicationlio
amounts so as to maximize crop production and full nitrogen uptake.
ITrack nutrients and their application regardiess of the end user, including commercial L/CWG X Nutrients from animal
fertilizer, : waste are tracked now
while in the controt of
dairy operations,

Once those nutrients
are transferredto s
third party no further
regulation exists.

Keep track of synthetic fertilizer sales. WGD
lavoid fertilizer material and manure spills during transport, storage, and application. WGD

Use effective application schedules, placement, rate and time of application and speed of
release for specific crop requirements.
Where possible, apply nitrogen through to plant-specific root zone means, rather than

D
broadcast application. !
Identify areas with highly permeable and susceptible soils where tertilization and pesticide D

pp should be most carefully managed.
lamend Yakima County Code 16C.09.070 to inctude excess fertitizer upplication to list of
s T N WGD
prohibited uses within critical aquifer recharge areas.
Amend the list of prohibited uses under the Critical Aquifer Recharge Area ordinance
16C.09.070 (£} to include “activities that would add nutrients to the soil column beyond D

those amounts that can be taken up within 3 ressonable time by plant materials.” Or
perhans, activities inconsistent with NCRS Code 590

i1 1

inform farmers that fer and lirrigation beyond the optimum rate will |wGp
not necessarily produce better yields or higher profits without serious side effects.
Develop an approach for data coflection of volume and location of manure application off
dairy sites.

WGD

Place areawide fimitation on number of acres where manure can be spread as fertilizer.
Require permit to spread manure as fertilizer, Allow market in permits, Allow dairies to|
wn perruts which could be leased to other agncultural properties.
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Alternative land and water use management strategies for reaching

program goals and objectives per WAC 172-100-100{4) Evaluation Criteria per WAC 173-100-100 (4)
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intermittent fallowing {leaving lands dormant) to reduce both natural plant nitrogen and
fertilizer nitrogen additions ta the soil. ‘D
Refrain from tilling under herbaceous remnants of prior crops, reducing plant nitrogen
contributions to soil celumn. 1D

[No Action

Consider costs of health risks ta families from nitrate exposures, costs incurred by growers
and producers of various recommendations, costs of bottled water, costs to connect to WGD
public sewage systems, cost for WSDA to monitar DNMP, costs of soil sampling

55
GWAC DRAFT August 9, 2018



Appendix H: Consensus list of potential recommendations with which no one would disagree and could be evaluated putsuant to WAC 173-100-100 (4).

Consistent with
fecommend To: frecomarendation Oetzits Fessitle? ftective? on? Propased funcling? [Time? m”" M’“”m & M"“’p' m""j“ﬁ’:
momegemnent
il
Eduvatiun
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peopie o BaIRoant ~ rging well testing.  Partner
with UW Padistric Endronmentad Haith :p«lam m (nusu) £ mmn
Ly sleis
thelr patients loregnant. women and infants uate gxmm!hs)
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it There Bready
4 |tesd gy Devetop b /oy agiculiusalist & Prorviche bls targried tu sl farayd oty faredrantiudtes atanst freaitie N Effentve, besew[S30 K Leghlsture 7019 Seasion Cusy Coraiutens with HS-
careysaign, manure management. Puhm sublic information amamoer septic on price efforts. 8.2
public, in
mns, apout Rwn O 10 nitrate)
A againet 2wty word)
§ |wee wsy Deve lop 2 post-GWA =] Elements could Include: encourags commodity groups ta provide Feasibla Effective DOE: S100K fvr;  |Operating budge's [2019 Session #sk WCC, WSU Lonsistent with NS-
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SOeses ¥ (g, wetnize) of uf egenies s subject rratier experts W rake
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Tacheologieal improvaments is irgation that permit eacier wastes and P funding
o wter. Desariptions of spectfic fmprivest technokegy. Ecomomic videify [wnirons (e mduatry, udustry
of BME imph e} that wil iomaseve their, ablity to apoly BaPs:entist
1 4 pstreees [T "
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28Ps; Detarmine Gach EMP and wh
Detey mime tee thre frarme e which %o messsre/ muchor cach SVP, STCO:
provide farmer-specific consuttation.
|8 |ws0a, S0 [Encowrage appeopriate use of surfate banding {“crbbiing,” 'strlppmr O |broadcast s eftective fo1 Corn, aBBHA, rdicale. InCOrpOration shouid occar |ASK WSDA ENective InCHIGes I ahowe | Operating budgels [2019 Session PSKWSDA Ask WSOA
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fae Eifirers, aflivs
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[Consistent with
ocal
Recommend To: Racommendation Detalts aif Cost? Proposed funding? |Time? "D‘[‘ﬂm? ;;Z:(:::?:;:f
management
Jorogane?
Admit ive
1 [DDf, Lead Agency, |Establich or maintain ongolng, extenvded funding necessary for the Yakima |Cotlect data to track water quality inprovement progress and nutrients F easible Tehectie DOE $250 K yr. Faz Stte 7019 Session Easy
Yakima Headth [County Deparenent of Public Services and Yakima Heatzh District to actively| generated, apphied, or exported within the LYY GAMA. Generate data Crher cost intluded Jopenting badget;
District watar quality testing, sdentific through soil testing, Amblent Groundwater Monltoring Plan I other itamized  {YHO paid by
data analysis, and infy devel, [rmplementation - incieding purpose bullt and existing wefls, sampllng of d Mt
liquid and solid wasts to be fisdd applied, composiad, o exported, the
CAFO Genersl Prrmit, and tracking nutrients 2pplled by non-dairy
oparations. Coflect, anafyza, and intarpret data ta track water guality
Improvement progress, nutrients impected, gensrated, applied, or
exported, which wifl inform the implementation of an Adaptive
Management Plan within the LYV GNMA.
2 |Wwashingten Fund SYCD, through Stare Conservation Commission budget, for projected Feasible, Eftective Cost includedin | State operating 2019 Session Easy
o N 1 et A3t other itemized budget
Commission [coct share, and Jending sctivities. recormmendations
3 [SYCD, Wi0A Moniot changes ocourting in Ewah vy Requires of & hi-year efiort to Feasibla Effective S0 KA SYCD;  |WCCOperazing 2018 Sesslon Requires Consistent with NS-
hi hanges positively affect in a! quality. account for exop rotation, dry ve. wet years, changing technology, decades $50 K at WSDA Budget; WSDA cooperaton of 9.10
to monitor groundwater quality change. WSOA: prepare report to Operating Budget producers
Legislature and Department of Ecology.
4 |Lead Agency Establish 2 Lead Agency reponsibie for implementation and avarsight of the [Administration of Groundwater Quality Program. Administer funds and Feasibla Effactive S1aKfyr Legitature: 2019 Session Mot dffleut Consistent with N5~
LYV GWaEA dy Plan and of stable distribite to other entities by Baintaln Yakima County's 9.10
ifunding £0 support thele acthvities, GWISA wedslte, Maintaln a GIS dara base on the GWMA.

5 [teadAgency Perform an engineering study of water supply alternatives. Possible 1) of shaliow wells.  Freasible tifextive $100 X Legistanure 2019 Secsion Nat cifficutt [ Consistent with 18-
Build new 1,500 foot community wells. 2) Rebuild, repalr or replace poorly 9.10, UT-1.4-1.7,
constructed wells, 3) Construct a potable wates lise from aearby 3.1,35,65
developad area Inta deadhesd water stations at centeal rural location
{permit patable at ¢ d water statioes). 4) Offer

o drifl & wels or conmect His meat

water systems 1 etto s y watks system.

(Miarate Treatment Pllot Program-june 2011).
& [Lead Agency | Adapt and implement an Adapiive Management PMan Urilizing data ooliacted, progress made, or lack of progress, to inform the  freasible [Effective SIOKfyr ) Cx 2018 [Mot ditfieutt, Consistent with NS-
L that need to be ¥ Plan would 2030 depends on funding[3.10
10 of 2

and outresch, tracking expoets, fand use regulations, treatrment systems,
a8 other changes to infaem decision makers regarding managerent
changes necessary for 4 successful program.

7 |EPA DOE, WSDA fine current regulatory enf activities Improve oustomer service and prototals, Increase clarity of process, Feasible Effective SO-$300K fyr, |temstature 2019 Session Mot ditfieult [Cansistent with 15~
escalate for facilizies not following ices WSDA $100 K 230
Idernshy meth, and
Ienprave overal wansparency.

8 [DOE, WSDA improve compasting tepilazions (statutory) Untisar 23 to particular teguations proposed res Potentially S50 K Legdature 2019 U D with 18-

etection. . 192,98, 9.10
3 |ooz nspecs, monitor and regulare sTOCkpled manures. Coorzinate with WSDA. Currently being done; ourrently required as part or'?mlbte DOE: %0 {part of current |NA 2018MHot diffioult [ Consistent with 18- BN
dairy nutient management pans. [wark) 325344210
10 |poE R i for and tssue for F easibha Currently being 50 {part of current [NA 2018] N0t Eifficult Corsistent with K5
[operations in 3 manner that protects public health and the environment, as done work) 925968310
required by state rules and regs

11 [DOE Provide assistance to focal departments of heah regarding the regutation Feasibie [Currenty belng $0 (part of current |KA 2018 Not ifficult [Consistent with NS~

of agricuttural compaosting operations . done work}, 1/4 FIEfyr 22 &868910
12 |poE [Analyre the treads of nizrate data contained withln reporys required by Feasible Currantly being 52 (part of carrent [NA 2018 Mot Sifficult
HPDES and SWD permits. done work), 174 FTEfyr
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Consistent with:
local
Racommend To: Recommaedation Oetate Resciior Mactioer - |coetr Proposad tunging? [Timet el e
mansgaenent
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Data Cothection and Mooitoring
1 |pot.oom {exratint: hml X nunbﬂ of 28 ik w:lls, BMP iroplereriation, fundix suces, Feasbie, depends  (ETactive tn oa: 3z00-2%0k 7  [DOZ DOM 2019 Sesshon Oifficull; meed o | Cooistieret with 8-
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2 Accomplishments_Outreach 2012-17_0814_2017 (ECY).docx

2012

Lower Yakima Valley Groundwater Management Area

Education & Public Outreach (EPQO’s) Accomplishments Timeline

2012-2017

. EPO develops the Education and Public Outreach (EPO) Plan as required

under WAC 173-100-090 (1) Groundwater advisory committee.
December 12, 2012 - GWAC approves the outreach plan; Yakima County

submits it to the Department of Ecology.

*2013 - EPO Implements Education and Outreach Plan

3,
4,

EPO creates GWAC logo options for GWAC consideration.

March 13, 2013 - GWAC approves a GWMA logo, which is used for all
subsequent outreach materials, including but not limited to the website,
letterhead, news releases, outreach flyers, program banner, and billboards.
Public Awareness Survey (English & Spanish). GWAC contracts with
Herttage University to conduct bilingual door-to-door surveys in the
GWMA. EPO designs survey to gauge the public’s awareness of the nitrate
issue and its potential health impacts. (Work included but was not limited to
creating the survey content (English & Spanish) and packets, mapping the
areas to be surveyed, training 16 Heritage University bilingual students to
conduct the survey, troubleshooting issues, conducting quality control of

the survey methods, and entering data into a spreadsheet.)
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a. QOutreach results: 300 Direct Bilingual Contacts (direct mail, in
person, flyers) to households in the GWMA.

b. 136 surveys completed

c. Spanish/English news releases issued to media (pre-and post-
survey).

d. EPO issues survey results in English/Spanish and posts to the

website.

. Health provider outreach. Over 200 healthcare providers receive nitrate-

related health information and a survey asking them if they have observed

symptoms of methemoglobinemia in their maternal or infant patients

(English).

. July 18- Commisstoner Rand Elliott and Andy Cervantes make a

presentation to the Central Family Medicine Residency Program on the
GWDMA and nitrates.

. September - EPO creates script for—and GWAC/EPO member Andy

Cervantes participates in—an Hispanic Affairs Commission “Connect
with Your Government” Spanish-language statewide radio talk show to

increase awareness about the GWMA

. December - Commissioner Elliott gives a presentation on the GWMA, and

seeks support of the upcoming well assessment survey, to the Community

Advisory Board for El Proyeto Bienestar

10. December-High Risk Well Assessment Survey Phase I

(English/Spanish) EPO Creates a survey instrument and develops an
outreach campaign for a well assessment survey in the target area. (Wrote

and released bilingual materials including PSA's, a direct mail piece,
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GWAC Chair letter to area newspapers; explored ministerial outreach to

churches)

11. GWMA website. EPO develops and launches a community website that
offers information about the committee, its meetings and information on

nitrate-related topics.

*2014-

12, January-EPO issues a news release announcing the GWACs

accomplishments

13. EPO updates the website and maintains it in “real time” from its inception

to the present (English)

14. EPO continues (English/Spanish)} outteach for High Risk Well

Assessment Survey Phase 1

April 7 - issues an (English/Spanish) news release announcing that the

survey deadline has been extended
15. New Mom Campaign (English/Spanish)

a. EPO develops and obtains GWAC approval for new mom messages

to be distributed in hospitals and clinics.

b. EPO prints and distributes over 2000 English/Spanish new mom
flyers to hospitals, clinicians and at health fairs and community events
(including but not limited to Zillah Days and Granger Agricultural
bilingual event)

c¢. EPO seeks and obtains partnership with the University of
Washington’s Pediatric Environmental Health Specialty Unit

(PEHSU) to collaborate on the New Mom campaign
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i. PEHSU conducts clinician trainings in Yakima and Lower
Valley to raise clinician awareness of nitrate issue, resources

and treatment

fi. PEHSU obtains authorization to offer Continuing Education

Units (CEU) to participating healthcare providers.
iti. PEHSU creates and distributes Clinician Training video

iv. Nitrate/new mom materials posted to PEHSU’s national

website

16. GWAC educational materials: EPO creates and obtains GWAC approval
of GWAC slide deck (GWAC background information and nitrate
education series); posted to website

17.May - Deep Soil Sampling Launched. EPO partners with Irrigated Ag
working group to promote program.

18. May 2 - EPO issues a bilingual news release reminding households of the
May 31 deadline to participate in Phase I Free Well Testing.

19.Phase I of the (English/Spanish) High Risk Well Assessment
Sampling Surveys is completed (172 Total)

a. QOutreach: Bilingual outrcach included muldple presentations to
Sunnyside Workforce clients, talk show participation on Spanish
(KDNA) and English radio stations, paid advertisement on Spanish
and English-language radio, 600 Spanish-English direct mail pieces,
and GWAC Chair editorial outreach published in area English and
Spanish papers.

20. GWAC approves a two-year outreach budget developed by the EPO
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TOTAL $267,000:

o Abandoned Wells and Septic System Maintenance $76,000
o Educational Outreach Campaigns $54,000
o Wellhead Risk Assessment Surveys-Phase 2 $100,000
© Redesign and Maintain GWMA Website 512,000
© Community Outreach Surveys $25,000

21. EPO releases the High Risk Well Assessment results.
22. EPO prints and distributes 2000 double-sided English/Spanish New Mom

Flyers at health fairs in Prosser, Yakima and other outlets.

*2015 -

23. EPO rebuilds and launches the new GWMA website

24. High Risk Well Assessment Follow-up (English/Spanish)

EPO communicates test results, prevention messages and GWAC
information to high risk well assessment participants (171 unique mail
pieces in English and Spanish)

25. EPO evaluates and reports back to the GWAC regarding the Phase I High
Risk Well Assessment results. They agree that the data show a great need
for well owners to be familiar with their wells, and to test their wells more
frequently.

26. EPO announces Phase II Well Assessment survey. EPO’s goal is to
complete 200 sampling surveys.

EPQO agrees to use Phase I methodology for messaging in Phase II. Targets:
areas of known high nitrate, areas where little nitrate data exists. Direct mail

list is increased from GO0 (Phase I) to 1000 in Phase II.
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27. Phase 11 (English/Spanish) outrcach continues. December-EPO
evaluates its outreach methods (direct mail, radio advertising, flyers and
newspaper coverage.) Responsc from sutvey participants indicates that
direct mail is the most cost-effective method of eliciting participation.

Accordingly, EPO plans a second direct-mail release in January 2016.
*2016

28. County sends 115 (English/Spanish) results letters to recent well
asscssment participants with their certified lab results and educational
materials. January-350 additional household invitation letters are sent.

29. January and March-(English/Spanish) news releases inviting well
assessment participation are released.

30. March 31-Phase II high risk well assessment survey closes.

31. April-the County mails the last round of (English/Spanish) results letters
to the Phase II well assessment participants with their certified lab results
and educational materials. The letters included (English/Spanish)
handouts on nitrate, coliform, and private well and septic system
maintenance.

32. EPO Completes Phase II of the High Risk Well Assessment
Sampling Surveys (289) for a total of 466 completed surveys (Phase I-177
+ Phase I1- 289).

a. QOutreach: Bilingual outreach included multiple presentations to
Sunnyside Workforce clients, talk show participation on Spanish and
English radio stations, paid advertisement on Spanish and English-
language radio, 600 Spanish-English direct mail pieces, and GWAC
Chair editorial outrcach published in area English and Spanish

papcrs.
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b. Follow-up (English/Spanish) County communicates test results,
prevention messages, septic system maintenance and GWAC
information to high risk well assessment participants (289 unique
mail pieces in English and Spanish)

33. *GWAC/EPO participate in five Spanish-language Fred Hutch-
sponsored health fairs (Sunnyside, Mabton, Zillah, Granger and
Toppenish) between May and August 2016.

Volunteers make bilingual, one-on-one contact with approximately 250
lower Valley residents.

(English/Spanish) Information on private wells, nitrate in groundwater,
new mom flyers is distributed to visitors.

Visitors are also asked to complete the GWAC’s (English/Spanish) public

survey.

Residents on private wells are offered (English/Spanish) nitrate test step
strips for a “do-it-yourself” drinking water test. Self-addressed stamped
envelopes are included with the test strips so people can return their test results

directly to Yakima County.

34.EPO develops, presents and receives GWAC approval to launch a “Test
Your Well” English/Spanish billboard campaign in the Lower Yakima
Valley.

35. December - first (English/Spanish) billboard goes live in the LYV
GWMA.

*2017

36.January - Second of two (English/Spanish) “Test Your Well”
Billboards Goes Live
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37. EPO creates, translates and posts five (English/Spanish) “What You
Can Do” flyers to the GWMA website.

38. EPO Launches a (English/Spanish) “What You Can Do to Protect
Well Water Campaign
(in response to wide-spread local flooding, especially in the unincorporated
community of Outlook) March & April 2017

¢ (English/Spanish) “What You Can Do to Protect Well Water” flyers
“(English/Spanish) and test trips distributed door-To-door in QOutlock
(Yakima Health District).

e (English/Spanish) 12,000 What You Can Do to Protect Well Water flyers
inserted in the Sunnyside Daily Sun News on March 29, 2017

e (English/Spanish) 10,700 flyers inserted in the Spanish-language E/ So/
weekly publication on March 30, 2017

¢ Spanish-language KDNA news show participation — April 4, 2017 (Andy
Cervantes and Ignacio Marquez)

¢ KIT interview-March 30, 2017 (Commissioner Rand Elliott)

e April 29- (English/Spanish) flyers (using a Spanish-speaking EPO
member) distributed at the Sunnyside Walmart store

39. PEHSU (English/Spanish) New Mom Flyers
200 (English/Spanish) flyers are distributed to the Toppenish Community
Hospital (restock order)

40. EPO Requests Working Groups to Complete an EPO Questionnaire
EPO asks all working groups to answer EPO’s questons related to their
misston, accomplishments, discoveries, target audiences and messages.

The purpose of this exercise is to help the EPO develop a short-and long-
term (post adoption) Communications and Qutreach Plan for the GWAC’s

consideration.
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This information is compiled in a summary distributed to the GWAC.
41. June - EPO begins to develop its alternatives recommendations for

the GWMA program.

¢ EPO requests GWAC assistance to identify specific messages and outreach
3 - SURVEY letter to physicians_GWAC APPROVED_ATTACHMENT

Dear Medical Provider:

The Lower Yakima Valley Ground Water Management Area Advisory
Committee [GWAC) is working to address nitrafe contamination and its
sources in a wide areqa where elevated levels of nitrate have been identified
in private drinking water wells (see attached map).

This letter is being written in cooperation with the Benton-Franklin and Yakima
County Health Districts, which are active members of the advisory
committee, and is designed to alert you to the health risks associated with
nitrate contamination,

Attached is a handout to provide you with a brief refresher about
methemoglobinemia in infants. Symptoms are common and have the
potential of being under diagnosed.

At greatest risk are infants younger than six months of age because of the
immaturity of their enzyme systems which convert methemoglobin back to
hemoglobin.

Maternal exposure to environmental nitrates and nitrites may increase the risk
of pregnancy complications such as anemia, abortion, premature labor, or
preeclampsia. Study of other potential reproductive, developmental, or
carcinogenic effects has not produced conclusive results.

If you are concerned about a patient the appropriate testing should be
done to verify your diagnosis. Upon confiimation you should report the
condition to the communicable disease section at the Yakima or Benton-
Franklin Health Districts depending on your patient's county of residence.
Environmental Health personnel at each district should be able to assist you
with water quality information, if available, as well as assist the family with
sampling of their water as needed.

Yakima County Health District Communicable Disease Report Line: 509-249-
6521; for information about water qudlity, treatment, options, call be
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LOWER YAKIMA VALLEY fﬂ e g ﬁ@; '.
GROUNDWATER ‘F’ pusLic 1P S

Apvisory A HEAL
OMMITTEE - Prevent ¢ Promote ¢ Protect

Environmental Health help desk at 509-249-6508. Benton-Franklin Hedalth
District: 509-460-4200.

We hope you will consider discussing the drinking-water conditions of your
patients as you treat them, especidlly if they reside in the Lower Yakima
Valley and exhibit symptoms of methemoglobinemia.

Suspected sources of nitrate contamination are from a variety of land uses,
including commercial fertilizers for crop production, animal manures, septic
systems and land application of waste water.

More information about the Lower Yakima Vdlley Ground Water
Management Areq is available online at:
http://www.yakimacounty.us/gwma/

Sincerely,

Andre Fresco, Administrator Amy D. Person, M.D.,
District Officer

Yakima County Health District Benton-Franklin

Health District
attachments: Methemoglobinemia in infants

YVGWMA Vicinity Map

83
GWAC DRAFT August 9, 2018












Infants who have diarrhea, sepsis, or other infections may have increased endogenous
production of nitrites. Infants already exposed to nitrates in their water source would be

at greater risk for methemoglobinemia with these infections.

TREATMENT:

1% Methylene blue: 1-2mg/kg IV (beware of risks with G6PD deficiency)
ascorbic acid

oxygen

exchange transfusion

WEBSITES:

http://www.ncbi.nlm.nih.gov/pubmedhealth /PMHO001588/

http://www.nap.edu/catalogsphp?record id=4795
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Lower Yakima Valley Groundwater Management Area

Informational Public Questionnaire

Por favor deveelva esta encuesta a: Lower Yakima Valley Groundwater Management Area, o Yakima County
Public Services, 128 N 2™ St, Fourth Floor, Yakima WA 98901,

Page20f2
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¢Puedo prevenir el sindrome dal bebé azul?

Si, No d€ a los bebés menores de 12 meses de edad agua potable con niveles de nitraio més alto de 10
mg/L. No les o€ verduras con alto contenida en nitrato coma la remolacha, brécoli, zanahorias, coliflor,
ejotes o judias, espinaca, y nabos hasta que e] bebé tenga mis de sicte meses de edad.

Los niveles de nitrato en ef agua de pozo pueden variar a iravés del afio. Si usted tiene un pozo privado y no
estd seguro de la calidad del agua, es posible que desee usar agua en botella para preparar la comida y
bebidas de su bebé. Aunque hervir el agua elimina las bacterias, no remueve quimicos coma el nitrato. De
hecho, hirviendo causa la evaporacitn del agua que puede resultar en el incremento del nivel de nitrato.

ZPueda la lactancia matema ocasionar el sindrome del bebé azul?
Se ha encontrado bajos niveles de nitrato en la leche materna, pero los niveles no son bastantes altos para
causar el “sindrome del bebé azul.”

ZPuede el nitrato afectar a los adultos?

Aunque las eflulas rojas yuelven ripidamente a Ta normalidad, las condiciones de salud de algunas personas
las hacen mis susceptible a Jos problemas de salud por nitrato, Las personns con las siguientes condiciones
de salud no deberfan beber agua con mds de 10 mg/L de nitrater

*  Las personas que no tienen suficientes dcidos estomacales.
®  Las personas con pérdida hereditaria de 1a enzima que convierte los gldbulos rojos afectados en
ctlulas normales (metahemoglobina reductasa).

¢ Las mujeres embarazadas o que estdn tratando de quedar embarazadas. ANo contenido de nitrntos
puede incrementar e riesgo de aborto espontdnea o ciertos defectos de nacimiento.

L Cémo puedo saber 8| mi agua de pozo tiene nitrato?

Los pozos poco profundos, mal sellados o construidos o kos pozos que extraen agua de acufferos poco
profundos tienen riesgo mds alto de tener agua contaminada con nitrato, E abono {esti¢reo!) y bos desechos
de un tanque séplico pueden también contener bacterias y virus que causan enfermedades.

Si usied es el ducfio de un pozo privado nosotros recomendamos que analice el agua por bacierias v nitrato
cada afio. E! departamento de salud de su condado puede decirle donde puede obeener el andlisis de su agua
y pudiera tener recomendaciones especificas para el andlisis. Muchos laboratorios certificados cobran entre
320 a $40 por andlisis. Si el resultado del andlisis de nitrato es de 5 mg/L o més alto, recomendaros que
vuclva & hacer otro andlisis en 6 meses,

LDdnde puedo obtener més informacién?

§1 usted obtiene agua de un sisterna pdblico, 1lame a su servicio de agua o al Departomento de Salud de!
Estado de Washington, Oficina de Agua Potable, al ndmero de teléfono (300) 521-0323 o visitenos en linea
en: httpfiwww.doh.wa gov/CommunityandEnvironment/DrinkingWater.aspx

i tene un pozo privado, llame al departamento de salud local. También puede encontrar informacién en
Pozos Privadas: Informacién para los propietarios (331-349x) una publicacién disponible en Inglés y
Espafiol hitps:/ffortress. wa. gov/doh/eh/dw/publications/publications.cfm

Parn una lists de Jaboratorios certificados, visile en [fneca al Departamento de Ecologfa de Washington
en: hitp/fwww.ecy.wa.gov/apps/eap/ace labs/labquery.asp. Bajo "Location™ seleccione su estado, ciudad
y condado. En la parte baja de la pfigina haga click en “Show results.” Haga click en ¢l nombre de un
Iaborutorio para ver qué tipo de andlisis hace. Llame al laboratorio para asegurarse que esté acreditado
para hacer andlisis de nitrato.

S usted necestita esta publicacién en un formato diferente, ame al 800-525-0127. Para TTY/TOD, Kame &
800-833-68384.
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Can | prevent blue baby syndrome?
Yes. Do not give infants younger than 12 months drinking water with nitrate levels above 10

mg/L. Do not offer high-nitrate vegetables such as beets, broceoli, carrots, cauliflower, green
beans, spinach, and turnips until the baby is at Teast seven months old.

Nilrate levels in well water can vary throughout the year. If you have a private well and you're
not sure sbout your water quality, you may want to use bottled water to prepare your baby's food
and drinks. Although boiling water kills bacteria, it will not remove chemicals such as nitrate. In
fact, boiling may actually increase the nitrate level.

Will breast-feeding glve my Infant biue baby syndrome?
Low levels of nitrate have been found in breast milk, but the levels are not high enough to cause
blue baby syndrome.

Can nitrate affect adults?
Although red blood cells quickly returm to normal, some health conditions can make people more
susceptible to health problems from nitrate. Individuals with the following health conditions
should not drink waler with more than 10 mg/L of nitrate;

¢ [ndividuals who don’t have enough stomach acids.

¢ Individuals with an inheriled lack of the enzyme that converts affected red blood cells
back o normal (methemoglobin reductase).

*  Women who arc pregnant or trying to become pregnant, Some studies have found an
increased risk of spontaneous abortion or certain birth defects.

How can { tell if my well water has nitrate?

Shallow wells, poorly scaled or poorly constructed wells, and wells that draw from shallow
aquifers are af greatest risk of nitrate contamination. Manure and septic tank waste may also  *
¢ontain disease-causing bacteria and viruses.

If you own a private well, we recommend that you test for coliform bacteria and nitrate every year.
Your county health department can tell you where you can get your water tested and may have
specific recommendations for testing. Many centified labs in Washington charge $20 to $40 per
test. If your nitrate test results are 5 mg/L or higher, you may want to re-sample in six months,

Where can | get more Information?

If you get your water from a public water system, call your water utility or the state Department
of Health at 800-521-0323. You can also visit online at
http:/fwww.doh.wa.gov/CommunityandEnvironment/DrinkingWater.aspx

If you have & private well, call your local health department. You ean also find information in
Private Wells: Information for owners (331-349) a publication available in English and Spanish
at https.//fortress. wa gov/doh/ch/dw/publications/publications.cfm

For a list of certified labs, visit the state Department of Ecology online at

hitp-/fwww.ecy.wa.gov/apps/cap/acclabs/tabquery.aspUnder “Location,” select your state, city,

and county. Scroll down and click on “Show results.” Click on the name of a lab to see the tests

it performs. Call the lab to make sure it’s accredited to analyze for nitrate in drinking water.
PUBLIC HEALTH

ALWETS WIAE AN A AL R ke

REALTHIER WASHINGTON
¥ you need this publication in an alternate format, call 800-525-0127. For TTY/TDD, call BOO-833-8388.
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7 PEHSU nitrates_Clinician Fact Sheet New Mom Companion_2014_1013.pdf

NITRATES, METHEMOGLOBINEMIA, 8o | PEHSU
AND DRINKING WATER: A Factsheet for Clinicians A K

Health Speciatty Uinits

Nitrates are chemicols thot occur noturally in drinking water ond also result from humon activities. In some areas

private wells are contaminated with nitrotes. Excessive nitrates con cause acquired methemoglobinemia in young

infants. This severe syndrome of inadequate tissue axygenation is potenticlly fatal; prompt clinical recognition and
treatment is vitol. Fomilies should be counseled on nitrate sofety.

Nitrate Background

*  Nitrates and nitrites are naturally occurring inorganic nitrogen lons found in soil, water, and some foods. They are
a natura! part of the human diet. However, excessive consumption (e.g. drinking water or eating food from areas
where ground water has become contaminated by excessive nitrate from fertilizers or Improper manure
management) can cause serious adverse health effects.

Nitrate Sources
®  Drinking water

o Nitrates occur naturally in water at low concentrations. Nitrates are also present as a result of human
activities, such as the use of fertilizers and manure on irrigated farm fields that can run off and seep into
wells, Nitrate-contaminated water can also be due to improper management of farm animal {i.e. cow)
waste, leaky sewage pipes, and septic system failures.

o Large suppliers of public water sources are required to monitor nitrate concentrations regularly, but
private wells are not. In some areas private wells are contaminated with nitrates.

o The American Academy of Pediatrics {AAP) consensus panel recommends that all prenatal and well-
infant visits need to include questions about the home water supply.

o The only way to know if the nitrate level in well water is at a safe level is to have the well water tested by
a certified [aboratory. All private wells should be tested before use and once per year for nitrates.
Families should contact their state health department for assistance with selecting a certified laboratory.

o Regulations and water testing frequency: :

* The United States Environmental Protection Agency’s (EPA} Maximum Contaminant Level {MCL)
for nitrates is 10 mg/L (or 10 parts per million, 10 ppm). The 10 mg/L standard was set to
protect infants from nitrates. When a nitrate water test result Is 10 mg/L or less, the water is
considered safe for infant use.

*  Nitrates may change seasonally or randomly throughout the year. If the nitrate concentration is
between 5~ 10 mg/l, monitor mare closely and test the well drinking water every 3 months ta
confirm the water [s still safe, When nitrates are present, pesticides or bacteria may also be
present and additional water tests may be needed. Families should contact their local health
department for guidance.

s Food
© Nitrates can also be a problem in some vegetables, induding spinach, beets, lettuce, cabbage, green
beans, squash, carrots, and turnips. Because these vegetables may contain higher amounts of nitrates,
recommend other foods until infants are over & months old.

Infant Nitrate Exposure

® Infants are exposed to nitrates when they drink contaminated well water or when contaminated well water is
used to make infant formula or baby food.

e Nitrates in water are not significantly absorbed through the skin,

¢ Breastfeeding is safe even if a mother drinks water polluted with nitrates.

Methemoglobinemia and Other Health Effects
*  Hemoglobin in blood contains iron normally found in the Fe2+ [ferrous) state. Excessive nitrates or nitrites can
alter the iron in hemoglobin to the Fe3+ (ferric) state, forming methemoglobin {an abnormal form of hemoglobin
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which cannot bind oxygen). Methemoglobinemia {an excess of methemoglobin) results in poor tissue oxygenation
and anaxia.
Methemoglobinemia, also known as “blue baby syndrome®, can be inherited or acquired. The acquired form, such
as from excessive nitrate exposure, Is a serious medical emergency. Among the reported cases of acquired
methemogiobinemia In US infants, most have been attributed to the use of nitrate contaminated well water for
preparation of infant formula.
Infants less than 1 year old are physiologically vulnerable to the development of methemoglobinemia due to
several factors: -
o Their higher gastric pH favors nitrate-reducing bacteria that convert ingested nitrate into
methemoglobin-preducing nitrite.
o Fetal hemoglobin, the predominant form n infants up to 3 months of age, is oxidized more readily to
methemoglobin by nitrite than is adult hemoglobin.
© The activity of the red blood cell enzyme systems that reduce methemoglobin back to normal
hemoglobin Is reduced by about hatf in infants compared with adults.
o Gastroenteritis can increase the risk of developing methemoglobinemia.
Women who are thinking about pregnancy or who are pregnant should avold water contaminated with
nitrates. Women considering pregnancy or who are pregnant should drink water from public water supplies,
water that has been tested and has safe nitrate levels, or bottied water. While not conclusive due to study
limitations, epidemiological data suggest an association between maternal ingestion of nitrate from drinking
water and preeclampsia, spontaneous abortion, intrauterine growth restriction, and variocus birth defects. A few
studies have hinted at a role for childhood nitrate intake in the risk for later developing diabetes mellitus.

METHEMOGLOBINEMIA CLINICAL MANAGEMENT

Clinkal presentation

In children and adults with acute acquired methemoglobinemia, methemoglobin levels >20% are assoclated with
clinical symptoms.

Early methemoglobinemia symptoms include nonspedific headache, fatigue, dyspnea, and lethargy. In infants, this
may present as unusual fussiness, decreased alertness, diarrhea, vomiting, shortness of breath, and increased
work of breathing.

At higher methemoglobin levels, cyanosis becomnes wvisible. A brownish-blue skin tone may be present due to
anoxia. This condition may be harder to detect in infants with dark skin- look for a bluish color of the nasal or oral
mucosa, lips, or nail beds.

Respiratory depression, altered consciousness, shock, seizures, and death may occur. Acquired
methemoglobinemia is life threatening when methemoglobin comprises more than 30% of total hemoglobin and
mortality rates are high when methemogiobin levels exceed 40%.

Diagnosis

Initial diagnosis is based on history and exam findings. In addition, the presence of methemoglobin should be
suspected with 1) clinical cyanosis despite normal arterial pO2, or 2) a significant difference between the oxygen
saturations measured by pulse oximetry and by arterial blood gas analysis {"saturation gap").

A diagnosis of methemoglobinemla should be confirmed by laboratory analysis, to be done in the emergency
setting (i.e. not in primary care). Hemoximetry, also called co-oximetry, is recommended way for measuring
methemoglobin. Most current blood gas analyzers have incorporated the ability to do hemoximetry

A fresh blood specimen (venous Is fine) should afways be obtained as methemoglobin levels tend to increase with
storage.

Note that routine pulse oximetry is inaccurate for monitoring oxygen saturation when methemoglobin is present,
and should not be used for diagnosis.

Treatment

Acute onset of acquired methemoglobinemia should be considered a medical emergency and requires immediate

treatment in the ER setting.
When the patient is symptomatic or the methemoglobin level is >20%, Intravenous methylene blue {MB, dosed at

1to 2 mg/kg over five minutes) can be life-saving and is considered the treatment of choice. Blood transfusion or
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exchange transfusion may be helpful in patients who are in shock. See appropriate clinical guidelines for more
detailed treatment and monitoring guidance.

Prevention and Advice for Families

Only use water from public water supplies, water that has been tested and confirmed as safe, or bottled water.
Test well water for nitrates to ensure it Is safe to drink. A nitrate test Is around $50.

Don’t use nitrate-contaminated well water to make baby formula or ta make baby food.

Don't let Infants drink nitrate-contaminated water.

Women who are pregnant or trying to get pregnant should not drink nitrate-contaminated well water,
Breastfeeding is safe even if the mother drinks water contaminated with nitrates.

Because some vegetables may contain higher amounts of nitrates, choose other solid foods until infants are
over 6 months old.

Reporting

* Methemoglobinemia is not currently a mandatory notifiable condition In Washington State. However new passive
surveillance has been initiated by the Yakima Health District under the supervision of Health Officer Or. Chris
Spitters. Yakima Health District requests notification of laboratory-confirmed methemoglobinemia by calling (509)
249-6541 within three days of diagnosis. Please include an exposure history and your dlinical impression regarding
etiology, if known.

Resources and References

For acute poisoning assistance contact your state poison center at 1-800-222-1222,

For additional non-urgent clinical and public health assistance, contact the NW PEHSU. The University of Washington
based Pediatric Environmental Health Specialty Unit [PEHSU) serves medical and public health professionals In Alaska,
Washington, Idaho, and Cregon. For more information contact us at 1-877-543-2436 (1-877-KID-CHEM) or

pehsu@uw. edu. Visit our website http//www.depts washington edu/pehsu.

httpffwww atsdr.edc.gov/csem/csem.asp Pecsem=288 po=0

* Brender ID, 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. 2013 121:1083 - 1089.

e Karr C. Children's Environmental Health in Agricultural Settings. Journa! of Agromedicine. 2012 April; 17(2), 127-
139,

®  Greer FR, Shannon M. American Academy of Pediatrics Committee on Nutrition; American Academy of Pediatrics
Council on Environmental Health. Infant methemoglobinemia: the role of dietary nitrate in food and water.
Pediatrics. 2005 Sep;116(3):784-6.

®  Hord NG, Tang Y, Bryan NS. Food sources of nitrates and nitrites: the physiologic context for potential health
benefits. Am J Clin Nutr. 2009 1ul;90{1):1-10.

& Rogan W) et al. Drinking Water from Private Wells and Risks to Children. Pediatrics. 2009
Jun;123(6):1599-605.

®  Washington State Department of Health: Nitrate in Drinking Water WEB site. Last accessed March 31, 2014.
http://www. doh wa pov/CommunityandEnvironment/DrinkingWater/Contaminants/Nitrate.aspx

®  Yakima Health District Drinking Water WEB site last accessed March 31, 2014,
http:/fyakimacounty.us/yakimahealthdistrict/drinking_water.php

Authors: N. Beoudet, MS, OH; A Otter, DNP, ARNP; C Karr, MD, PhD; S. Sathyanarayana, MD, MPH, A_Perkins, BA. Last updoted kdy 2014,

Disdlaimer: PEHSU funding was made possible {in part) by the cooperative agreement sward number LTI Grant Number UG 1 TS000118 from the
Agency for Toxic Substances and Disease Registry [ATSDR). The views in this guidance do not necessarity reflect the official policies of the
Department of Health and Human Services; nor does mention of trade names, commendal practices, or organizations imply endorsement by the
U.S. Government.

Acknowledgement: The U.S. Environmental Protection Agency [EPA] supports the PEHSU by providing funds to ATSDR under Inter-Agency
Agreament number DW-75-92301301-0. Neithar EFA nor ATSOR endorse the purchase of sny commercial products or services mentioned in PEHSU
publications.
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6 Phase I High Risk Well Testing_media talking points

L 2

Results of the 2014 Free Well Testing

Offered by the Lower Yakima Valley Groundwater Advisory Committee (GWAC)

Ltower Yakima Valley Groundwater Management Area (GWMA)

Background

The Lower Yakima Valley Groundwater Management Area (GWMA) was
formed in 2011 to address nitrate contamination In groundwater.

The GWMA Is a response to elevated nitrate levels found in the tower Yakima
Valley.

The GWMA boundaries extend west from Union Gap east to County line
Road, minus the Yakama Nation. (273.7 mi.?)

Its goal is to reduce nitrate in groundwater to below state drinking water
standards (below 10 mg/L).

The GWAC is a multi-agency and citizen-based group with 21 primary
members and alternates. It is responsible for developing the GWMA
Program.

The GWMA Program will be a comprehensive program designed to protect
groundwater quality in the Lower Yakima Valley.

Why was the well testing conducted?

To help private well owners learn about the health of their drinking water
and how to protect themselves against possible contamination.

To remind well owners to test their well at least once a year.

To spread the word about the GWAC’s work and the LYV Groundwater
Management Area.

What did you test for?
Nitrate and coliform.

Who participated?

Households on private or shared wells in the Lower Yakima Valley GWMA
were invited to participate.
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How many wells were tested?
172 private and shared wells

What did you learn?
Of the 172 wells tested;
& 59% (101) had little or no nitrates (0-4.99 mg/L)
& 25% (43) had moderate (still acceptable) amounts of nitrate (5.0-9.99 mg/L)
= 16% (28) had nitrates at or above 10 mg/L

What will you do with this information?
While the sample size is teo small to draw meaningful conclusions, we did fearn
we have a lot of work ahead of us:
* Many people don’t know that they should test their wells regularly.
¢ They don’t know who is at risk from elevated nitrates for how to protect
themselves.

We will use thesa results to help educate well owners and to prepare for the next
round of the free well testing, which we expect to conduct later this year.

Is there anything else you'd like to add?
Yes. If you missed out on our free well testing, we will be offering it again soon.
Please call 509-574-2300 to sign up for this year’s free testing.

126
GWAC DRAFT August 9, 2018
















LOWER YAKIMA VALLEY

———
GROUNDWATER

ADVISORY
COMMITTEE

ssessnl - Wyt Well - Low Lima Vall

Form KGWMADOO2 A
Revised 10/16/2013

hif

Wellbend Sketches and Photos: Must inclnde suflicient detail and scale to enable fidd personnel wafamiliar with the well to

readily locate the ling pert snd water level mensuring point if applicable.

L Wellhead Skeich is sa additional page(s) attached to this Survey florm: Ove ONe
b. Digital Phoios of the wellbead taken (if camers does not have GPS
capabilities, first photo in series st Individeal site must clearty docoment Site [ Ye [ Ne

ID):
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LOWTR YAKIMA VALLEY
CROUNDWATER

ADVISORY
COMMITTEE

Form #GWMADOO2 A
Revised 10/16/2013
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6 Well Assessment Survey Test Results thru 2_15-16.pdf
Well Assessment Survey Test Results

Through February 15, 2016
Nitrate Test Results
Nitrate Range | Number of Wells Percent
0t05.0 172 60%
5.01 t09.99 76 26%
10.0to 35 40 14%
Grand Total 288 100%
Bacteria Test Results
Result Number of Wells
Bacteria Present Ecoli Present Fecal Present
Satisfactory 228 286 288
Unsatisfactory 60 2 0
Grand Total 288 288 288
Nitrate and Bacteria Test Results
Nitrate Range | Number of Wells | Bacteria Present | Ecoli Present | Fecal Present
0to5.0 172 40 2 0
5.01t09.99 76 14 0 0
10.0 to 35 40 6 0 0
Grand Total 288 60 2 of
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6b All results letters-variables & enclosures list.docx

High Risk Well Assessment Letters-Variables

Where:
Nitrate And  Coliform And Letteris
Results Are  Results Are
N is 0-49 Satisfactory N/A Letter #1
mg/L
N is 0-49 Unsatisfactory N/A
mg/L
N is 5-9.9 Satisfactory N/A Letter #2
mg/L
N is 5-9.9 Unsatisfactory N/A
mg/L
N is 10 mg/L  Satisfactory N/A Letter #3
or greater
N is 10 mg/L  Unsatisfactory E-Coli Not
or greater present
N is ??? Unsatisfactory E-Coli
Present
# of Letter #1 Enclosures Letter #2 enclosures
pages
1 (single)  Lab results Lab results
1 (single) 2A_Certified Lab - List 2A_Certified Lab List
(English/Spanish) (English/Spanish)
1 2B_DOH Coliform 331-79 2B_DOH Coliform 331-79
(double) Q&A Q&A
1 2B_(Sp) DOH Coliform 331-79  2B_(Sp) DOH Coliform 331-
(double) Q&A 79 Q&A
1 2C_DOH Nitrate in Drinking 2C_DOH Nitrate in Drinking
(double)  Water 331-214 Water 331-214
1 2C_(Sp) DOH Nitrate in 2C_(Sp) DOH Nitrate in
(double)  Drinking Water 331-214 Drinking Water 331-214
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Letter #1 with coliform variation

Letter #2 with coliform variation

Letter #3 with coliform variation

Letter #?? With disinfect message

Letter #3 enclosures

Lab results

2A_Certified Lab  List
(English/Spanish)

2B_DOH Coliform 331-79
Q&A

2B_(Sp) DOH Coliform
331-79 Q&A

2C_DOH Nittate in
Drinking Water 331-214

2C_(Sp)y DOH Nitrate in
Drinking Water 331-214

Emergency disinfect



6bi ltr 1 (Eng) well survey _satisfactor N results and what they mean.docx

LOWER YAKIMA VALLEY

ADVISORY
COMMITTEE

Area )
The purpase of the GWMA i to rechuce aRrate in groundh befow state drinking water stondards

May 2015
Parcel number
Name
Address
City State Zip
Dear Resident:
Thank you for participating in the 2014 Lower Yakima Valley Groundwater Management Area (LYV GWMA) High Risk Well Assessment
Survey. A certified lab analyzed the water quality samples taken from your home or well during the survey. These samples included an
inorganic sample for Nitrate and a bacteriological sample for Coliform.
We enclosed a copy of the lab results for your drinking water.
*  The Nitrate level detected was fill in here mg/l. These results are normal and well within the acceptable range for nitrate,

*  The coliform results were satisfactory.

We recommend you continue sampling for nitrate each year, even though your nitrate levels are within an acceptable range (less than 10 mg/L).

We also enclosed fact sheets on Nitrate, Coliform, and websites (links) that you may find helpful. These websites have more information about

many dricking water contaminants, Maximum Contami Levels, nt options, as well as proper maintenance for your well. For
example:

*  You may enter your results into the Ohio Watershed Interpretation Tool at (htip://ohiowatersheds.osu.edw/well-educated-chiofwell-waters

interpretation-tool) for a detailed explanation of your results for any drinking water contaminant sampled and possible treatment
recommendations, or

*  Go to Well Owner.org http//www, wellowner.org/water-quality/water-testing/, for information on private wells, recommended testing,
treatment, maintenance, and so on.

‘Why was my well water tested for Nitrate and Coliform?

The Lower Yakima Valley Groundwater Advisory Committee (GWAC) is a multi-agency and citizen-based group coordinating efforts to
reduce nitrate contamination in drinking water in the Lower Yakima Valley. To learn more about the GWAC, please visit:

htp:/f'www . yakimacounty.us/gwma/. Our interest in the study was to inform residents and homeowners served by private or shared wells in
the Lower Yakima Valley of the potential health risks associated with their drinking water. We were also interested in gathering more
information about the Nitrate level in your drinking water,

Can I be of more help?

Yes, and again we are very gratefuol for the assistance you have already given us. There is more funding available for doing more tests and
surveys on homes served by private wells. Our interest is to get the word out to more residents of the Lower Yakima Valley. Please give us 2
call at (509) 5742300 or email us at PSWebContacts@co.yakima.wa.us if you know a neighbor or friend in the arca who is interested in
having their well tested and the survey completed. As part of our effort to evaluate the levels of nitrate in the LYV, we may be looking for
pernument ongoing monitoring sites. Please call

(509) 574-2300 if you want us to consider your well for part of thix effort.

Sincercly,

J. Rand Elliott, Chairman
Lower Yakima Valley Groundwater Advisory Committee (GWAC)

Enclosures
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6biltr 1 (Sp) well survey _satisfactor N results and what they meanla.docx

GROUNDWATER
ADVISORY
COMMHTEE Groundwates Mansgesneat Arva (GWMA):
The parpace of the CXMA &t to wocs nitm inaris fons in groundsuter b dvinbing dants

May 2015
Parcel aumber
Name
Address
City State Zip
Dear Resident:
Thank you for participating in the 2014 Lower Yakima Valley Groundwater Management Arca (LYV GWMA) High Risk Well Assessment
Survey. A certified lab analyzed the water quality samples taken from your home or well during the survey. These samples included an
inorganic sample for Nitrate and a bacteriological sample for Coliform.
We enclosed a copy of the lab results for your drinking water.
*  The Nitrate level detected was fill in here mg/L.. These results are normal and well within the acceptable range for nitrate.
*  The coliform results were satisfactory.
We recommend you continue sampling for nitrate each year, even though your nitrate levels are within an acceptable range (less than 10 mg/L).
We also enclosed fact sheets on Nitrate, Coliform, and websites (links) that you may find helpful. These websites have more information about

many drinking water contaminants, Maxi Ca i Levels, treatment options, as well as proper maintenance for your well. For
example:

*  You may enter your results into the Ohio Watershed Interpretation Tool at (hitp://ohiowatersheds.osu.edu/well-ed -ohio/well-water-
interpretation-tool) for a detailed explanation of your results for any drinking water contaminant sampled and possible treatment
recommendations, or

*  Go to Well Owner.org htp/fwww.wellowner.org/water-quality/water-testing/, for information on private wells, recommended testing,
treatment, maintenance, and so on.

Why was my well water tested for Nitrate and Coliform?

The Lower Yakima Valley Groundwater Advisory Committee (GWAC) is a multi<agency and citizen-based group coordinating efforts to
reduce nitrate contamination in drinking water in the Lower Yakima Valley. To leam more about the GWAC. please visit:
http/fwww.yakimacounty.us/swma/. Our interest in the study was to inform residents and homeowners served by private or shared wells in
the Lower Yakima Valley of the potential health risks associated with their drinking water. We were also interested in gathering more
information about the Nitrate level in your drinking water,

Can I be of more help?

Yes, and again we are very grateful for the assistance you have already given us. There is more funding available for doing more tests and
surveys on homes served by private wells. Our interest is to get the word out 1o more residents of the Lower Yakima Valley. Please give us a
call at (509} 574-2300 or email us at PSWebContacts @co.yakima.waus if you know a neighbor or friend in the area who is interested in
having their well tested and the survey completed.  As part of our effort to evaluate the levels of nitrate in the LYV, we may be looking for
permanent ongoing monitoring sites. Please call

{509) 574-2300 if you want us to consider your well for part of this effort.

Sincercly,

J. Rand Elliott, Chairman
Lower Yakima Valley Groundwater Advisory Committee (GWAC)

Enclosures
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LOWER YAKIAMA VALLEY
GROUNDWATER
ADVISORY
COMMITTEE

" Ares fEWMAL
The purpase of the GWMA Is to reduce nRrate contamination concevtrations in groundwoter beiow state drinking water stondards

May 2015

parcel #
name
address

city state zip

Dear Resident:

Thank you for participating in the 2014 Lower Yakima Valley Groundwater Management Area (LYV GWMA) High Risk Well Assessment
Survey. A certified lab analyzed the water quality samples taken from your home or well during the survey. These samples included an
inorganic sample for Nitrate and a bacteriological sample for Coliform.

We enclosed a copy of the lab results for your drinking water,
*  The Nitrate level detected was fill in here mg/L. A score between § « 9 mg/L shows the nitrate levels are high but still acceptable,
However, they may be rising to an unacceptable range,
*  The bacteria (Total Coliform) results were satisfactory.

Because your Nitrate level is approaching the State Standard of 10.0 mg/L., we recommend you consider sampling your well for Nitrate once
every 3 to 6 months.

We also enclosed fact sheets on Nitrate, Coliform, and websites (links) that you may find helpful. These websites have more information about
many drinking water contaminants, Maximum Contaminant Levels, treatment options, as well as proper maintenance for your well, For
example:

*  You may enter your results into the Ohio Watershed Interpretation Tool at (hity;

I ds.o T-educat 0w
interpretationstool) for a detailed explanation of your results for any drinking water conmmmant mmp!ed and possible treatment
recommendations, or

Go to Well Owner.org http://www.wellowner.org/water-qualitv/watertesting/, for information on private wells, recommended testing,
treatment, and maintenance.

Why was my well water tested for Nitrate and Coliform?

The Lower Yakima Valley Groundwater Advisory Committee (GWAC) is a multi agency and citizen-based group coordinating efforts to
reduce nitrate contamination in drinking water in the Lower Yakima Valley. To learn more about the GWAC, please visit:
http/fwww.yakimacounty.us/gwmy/. Our interest in the study was to inform residents and homeowners served by private or shared wells in
the Lower Yakima Valley of the potential health risks associated with their drinking water. We were also interested in gathering more
information about the Nitrate level in your drinking water,

Can 1 be of more help?

Yes, and again we are very grateful for the assistance you have already given us. There is more funding available for doing more tests and
surveys on homes served by private wells. Our interest is to get the word out to more residents of the Lower Yakima Valley. Please give us a
call at (509) 574-2300 or email us at PSWebContacts@co.yakima.wa.us if you know a ncighbor or friend in the area who ix interested in
having their well tested and the survey completed. As part of our effort to evaluate the levels of nitrate in the LYV, we may be looking for
permanent ongoing monitoring sitex, Please call (509) 574-2300 if you want us to consider your well for part of this effort.

Sincerely,

J. Rand Elliott, Chairman
Lowcer Yakima Valley Groundwater Advisory Committee (GWAQ)

Enclosures
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LOWER YAKIMA VALLEY
GROUNDWATER
ADVISORY
COMMITTEE e

The purpose of the GWMA &5 1o recfuce nitrate contamination toncentrotions in groundwater below state drinking woter stondards

Mayo, 2015

parcel #
name
address

city state zip

Estimado residente:

Gracias por su participacién en la Encuesta de Evaluacién de Pozos de Alto Riesgo del Area de Manejo de Agua Subterrénea del Valle Bajode
Yakima (LYV GWMA), 2014. Un laboratorio certificado analizé Ia calidad de las muestras de agua que se tomaron de su casa o pozo durante
lIa encuesta. Las muestras se someticron a una muestra inorgénica para Nitrato y una muestra bacterioldgica para Coliforme.

Adjuntamos en esta carta una copia de los resultados de laboratorio de su agua para beber.
*  Elnivel de Nitrato detectado fue de fill in here mg/L. Un resultado entre 5 y 9 mg/l. indica que los niveles de nitrato son altos, pero contintan siendo
aceptables. Sin embargo, pudiera ser que Tos niveles estén en aumento y pudieran llegar 8 un rango inaceptable.

*  Los resultados para bacteria (Coliforme Total) fueron Satisfactorios.

Debido a que su nivel de Nitrato se esti acercando al Estindar Estatal de 10.0 mg/L, le rece d que considere hacer pruchas por Nitrato
a su pozo de cada 3 2 6 meses.

Tambiéa adjuntamos hojas con factores acerca del Nitrato, Coliforme y sitios en el internet (enlaces) que pudieran ser dtiles. Estos sitos en el
internet tienen mis informacidn acerca de muchos contaminantes en el agua para beber, Niveles Madximos de Contaminacién, opciones de
tratamiento y también del mantenimiento apropiado de su pozo. Por ejemplo:

*  Para obtener vna explicacién detallada de sus resultados para cualquier contaminante al que se le haya echo la prucba a su agua para beber
y recomendaciones para un tratamiento posxblc usted puede i ingresar sus resuhndm en la Ohio Watershed Interpretation Tool en:
(hitp://ohiowatersheds.osu. hio/w:

*  Par informacién sobre pozos privados. pruebas que se recomiendan, tr ientos y imiento vaya a Well Owner.org
http:/fwww.wellowner. org/water-quality/water-testing/.

<Por qué se hicieron pruebas por Nitrato y Coliforme al agua de mi pozo?

El grupo GWAC del Valle Bajo de Yakima es un grupo formado de varias agencias y ciudadanos que estd coordinando esfuerzos para reducir
la contaminacién por nitrato en el agua para beber en el Valle Bajo de Yakima. Para mis informacién acerca de GWAC, por favor visite:
hetp:/fwww.yakimacounty us/gwma/. Nuestro interés en el estudio fue informar a los residentes y propietarios de casas que usan el agua de
pozos privados o compartidos en el Valle Bajo de Yakima de los resgos potenciales de salud asociados con su agua para beber. También
estamos interesados en reunir mds informacién sobre el nivel de Nitrato en su agua para beber.

¢{Puedo ayudar en glgo?

Si. y una vez mds, estamos muy agradecidos por Ia asistencia que ya nos ha brindado. Existen mis fondos disponibles para hacer mds pruchas
¥ CRCuestas en casas que usan pozos privados. Nuestro interés es pasar Ia palabra a mds residentes del Valle Bajo de Yakima. Por favor, si
conoce a un vecino o amigo en el drea que esté interesado en que se le hagan pruebas a su pozo y en hacer la encuesta, llimenos at (509) 574-
2300 6 envie un email a: PSWebContacts @co.yakima.wa.us. Como parte de nuestro esfuerzo para evaluar los niveles de aitrato en el Valle
Bajo de Yakima, quizds busquemos Jugares permanentes para monitoreo continuo. Por favor, si desea que consideremos su pozo para parte de
este esfuerzo llimenos al (509) 574-2300.

Atentamente,

J. Rand Elliott, Presidente
Comité Ascsor de Aguas Subterrdneas del Valle Bajo de Yakima (GWAC)

Adjuntos
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LOWER YAKIMA VALLEY

TR

GROUNDWATER
ADVISORY
COMMITTEE

Ares IGWMAS

(GWMAL:
The purpease of the GWMA I8 Lo reduce nrate C o Defow stote drinking woter stondards

May 2015

parcel #
name
address

city state zip

Dear Resident:

Thank you for participating in the 2014 Lower Yakima Valley Groundwater Management Area (LYV GWMA) High
Risk Well Assessment Survey. A certified lab analyzed the water quality samples taken from your home or well during
the survey. These samples included an inorganic sample for Nitrate and a bacteriological sample for Coliform.

We enclosed a copy of the lab results for your drinking water.

* The Nitrate level detected was fill in here mg/L. A score of 10 mg/L or greater indicates a high unacceptable
nitrate level that exceeds the State Standard of 10.0 mg/L.
* The bacteria (Total Coliform) results were fill in here [satisfactory or unsatisfactory].

Because your Nitrate level is at 10.0 mg/L or above, we recommend you have your well tested every three months for
nitrate. You should also consider installing a treatment system to remove excess nitrate or use bottled water for
drinking and cooking if 2 member of your household is:

An infant less than one year of age
Pregnant

May become pregnant or

Has certain blood disorders

* % =

We also enclosed fact sheets on Nitrate, Coliform, and websites (finks) that you may find helpful. These websites have

more information about many drinking water contaminants, Maximum Contaminant Levels, treatment options, as well

as proper maintenance for your well. For example:

* You may enter your results into the Ohio Watershed Interpretation Tool at (http:/ohiowatersheds,osu edufwell-
educated-chio/well-water-interpretation-tool) for a detailed explanation of your results for any drinking water
contaminant sampled and possible treatment recommendations, or

*  Goto Well Owner.org http://www.wellowner.org/water-quality/water-testing/, for information on private wells,

recommended testing, treatment, maintenance, and so on.

Why was my well water tested for Nitrate and Coliform?

The Lower Yakima Valley Groundwater Advisory Committee (GWAC) is a multi agency and citizen-based group
coordinating efforts to reduce nitrate contamination in drinking water in the Lower Yakima Valley. To learn more
about the GWAC, please visit: http://www.yakimacounty.us/gwma/. Our interest in the study was 1o inform residents
and homeowners served by private or shared wells in the Lower Yakima Valley of the potential health risks associated
with their drinking water. We were also interested in gathering more information about the Nitrate level in your
drinking water.

Can I be of more help?

Yes, and again we are very grateful for the assistance you have already given us. There is more funding available for
doing more tests and surveys on homes served by private wells. Our interest is to get the word out to more residents of
the Lower Yakima Valley. Please give us a call at (509) 574-2300 or email us at PSWebContacts @co.yakimawa.us if
you know a neighbor or friend in the arca who is interested in having their well tested and the survey completed. As
part of our effort to evaluate the levels of nitrate in the LYV, we may be looking for permanent ongoing monitoring
sites. Please call at (509) 574-2300 if you want us to consider your well for part of this effort.

Sincerely,

J. Rand Elliott, Chairman
Lower Yakima Valley Groundwater Advisory Committee (GWAC)

Enclosures
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LOWER YAKIMA VALLEY
GROUNDWATER

ADVISORY ondustes Monegement Ares (GWMAY:
COMMITTEE  Thpwpoeof the GWMA N below stote drinting stondords

Mayo, 2015

parcel #
name
address

city state zip

Estimado residente:

Gracias por su participaci6n en la Encuesta de Evaluacién de Pozos de Alto Riesgo del Area de Manejo de Agua
Subterrdnea del Valle Bajo de Yakima (LYV GWMA), 2014, Un laboratorio certificado analizé la ealidad de las
muestras de agua que se tomaron de su casa o pozo durante Ia encuesta. Las muestras se sometieron a una muestra
inorgdnica para Nitrato y una muestra bacteriolégica para Coliforme.

Adjuntamos en esta carta una copia de los resultados de laboratorio de su agua para beber,

* El nivel de Nitrato detectado fue de fill in here mg/L. Un resultado mayor de 10 mg/L indica niveles altos no
aceptables de nitrato que exceden el estdndar Estatal de 10.0 mg/L.

¥ Los resultados para bacteria (Coliforme Total) fueron Satisfactorios.

Debido a que su nivel de Nitrato se encuentra en los 10.0 mg/L o lo excede, le recomendamos que hagan pruebas a su
pozo por Nitrato cada 3 meses. También, deberia considerar la instalaci6n de un sistemna especial para retirar el exceso
nitrato o ¢l uso de agua embotellada para tomar y cocinar si en su hogar vive alguien con las siguientes condiciones:

* Infante menor a un afio de edad
* Embarazo

*  Pudiera embarazarse

*  Algiin trastorno sangufneo

También adjuntamos hojas con factores acerca del Nitrato, Coliforme y sitios en el internet (enlaces) que pudieran ser

dtiles, Estos sitos en el internet tienen més informacién acerca de muchos contaminantes en el agua para beber,

Niveles Miximos de Contaminaci6n, opciones de tratamiento y también del mantenimiento apropiado de su pozo. Por

ejemplo:

*  Para obtener una explicacién detallada de sus resultados para cualquier contaminante al que se le haya echo fa
prucba a su agua para beber y recomendaciones para un tratamiento posible, usted puede ingresar sus resultados en

fa Ohio Watershed Interpretation Tool en: (| iowat su. - - -
interpretation-tool), o

*  Para informacién sobre pozos privados, pruebas que se recomiendan, tratamientos y imiento vaya a Well
Owner.org http://www.wellowner.org/water-quality/water-testing/,

&Por qué se hicleron pruebas por Nitrato y Coliforme al agua de mi pozo?

El grupo GWAC del Valle Bajo de Yakima es un grupo formado de varias agencias y ciudadanos que ests coordinando
esfuerzos para reducir la contaminacién por nitrato en el agua para beber en el Valle Bajo de Yakima. Para més
informacién acerca de GWAC, por favor visite: http://www.yakimacounty.us/gwma/, Nuestro interés en el estudio fue
informar a los residentes y propietarios de casas que usan el agua de pozos privados o compartidos en el Valle Bajo de
Yakima de los riesgos potenciales de salud asociados con su agua para beber. También estamos interesados en reunir
mds informacidn sobre el nivel de Nitrato en su agua para beber.

Puedo ayudar en algo?

Si, y una vez mis, estamos muy agradecidos por la asistencia que ya nos ha brindado. Existen més fondos disponibles
para hacer mds prucbas y encuestas en casas que usan pozos privados. Nuestro interés es pasar Ja palabra a més
residentes del Valle Bajo de Yakima, Por favor, si conoce a un vecino 0 amigo en el drea que esté interesado en que se
le hagan pruebas a su pozo y en hacer la encuesta, lkimenos al (509) 574-2300 6 envfe un email a:

PSWebContacts @co.yakima.wa.us. Como parte de nuestro esfuerzo para evaluar los niveles de nitrato en el Valle
Bajo de Yakima, quizds busquemos lugares permanentes para monitoreo continuo. Por favor, si desea que
consideremos su pozo para parte de este esfuerzo lldmenos al (509) 574-2300.

Atentamente,

J. Rand Elliott, Presidente
Comité Asesor de Aguas Subterrdneas del Valle Bajo de Yakima (GWAC)

Adjuntos
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LOWER YAKIMA VALLEY

GROUNDWATER
ADVISORY
COMMITTEE
o Area
The putpose of the GWMA I8 ta reduce nitrate contamination concenirotions In groundwater below stote drinking woter stondards

May 2015

Parcel #
Name
Address

City, State Zip

Dear Resident:

Thank you for participating in the 2014 Lower Yakima Valley Groundwater Management Area (LYV GWMA) High Risk Well Assessment
Survey. A centified lab analyzed the water quality samples taken from your home or well during the survey. These samples included an
inorganic sample for Nitrate and a bacteriological sample for Coliform.

We enclosed a copy of the Jab results for your drinking water.
*  The Nitrate level detected was fill in here mg/L. These results are normal and well within the acceptable range for nitrate.

We d you i pling for nitrate each year, even though your nitrate levels ane within an acceptable range (less than 10 mg/L).
*  The coliform results were UNSATISFACTORY.

Your coliform sample was Unsatisfactory, An Unsatisfactory result means Total Coliform was found in your sample. The presence of this
bacteria indicate there is a breach in your well or pipes where dirt is getting into your pipes. We recommend having another coliform sample
taken to the lub for analysis.

We also enclosed fact sheets on Nitrate, Coliform, and websites (links) that you may find helpful. These websites have more information about
many drinking water contaminants, Maximum Contaminant Levels, treatment options, as well as proper maintenance for your well. For
example:

*  Youmay enter your results into the Ohio Watershed Interpretation Tool at (hup/fohiowatersheds.osu edufwell-educated-ohiofwell.water-inte

tool} for a detailed explanation of your results for any drinking water it pled and possible rec dations, or
*  Goto Well Owner.org hupe/iwww. wellowner orglwater-qualitywater-testing/, for information on private wells, s Jed testing,

maintenance, and so on.

Why was my well water tested for Nitrate and Coliform?

The Lower Valley GWAC is a multi agency and citizen-based group coordinating efforts to reduce nitrate contamination in drinking water in
the Lower Yakima Valley. To learn more about the GWAC, please visit: http://www.yakimacounty,us/gwma/. Our interest in the study was to
inform residents and homeowners served by private or shared wells in the Lower Yakima Valley of the potential bealth risks associated with
their drinking water, We were also interested in gathering more information about the Nitrate level in your drinking water.

Can I be of more help?

Yes, and again we are very grateful for the assistance you have already given us. There is more funding available for doing more tests and
surveys on homes served by private wells. Our interest is to get the word out to more residents of the Lower Yakima Valley. Please give usa
call at (509) 574-2300 or email us at PSWebContacts@co.yakima.wa.us if you know a neighbor or friend in the area who is interested in
having their well tested and the survey completed. As part of our effort to evaluate the levels of nitrate in the LYV, we may be looking for
permanent ongoing monitoring sites. Please call

(509) 574-2300 if you want us to consider your well for part of this effort.

Sincerely.

J. Rand Elliott, Chairman
Lower Yakima Valley Groundwater Advisory Committee (GWAC)

enclosure: copy of lab results
Fact Sheets
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LOWER VAKIMA VALLEY

GROUNDWA?ER
ADVISORY
COMMITTEE

Aree {
The purpose of the GWMA is 10 recfuce pitrote inoti i dy befow state drinking water stondards

Mayo, 2015

parcel #
name
address

city state zip

Estimado residente:
Gracias por su participacién en la Encuesta de Evaluacién de Pozos de Alto Riesgo del Area de Mancjo de Agua Subterrinca del Valle Bajo de
Yakima (LYV GWMA), 2014. Un Iaboratorio certificado analizé Ia calidad de las muestras de agua que se tomaron de su casa o pozo durante

Ia encuesta. Las muestras se someticron a una muestra inorgdnica para Nitrato y una muestra bacterioldgica para Coliforme.

Adjunmmm cn esta carta una copia de los resultados de laboratorio de su agua para beber.
El nivel de Nitrato detectado fue de fill in bese mg/l Esic resultado es normal y el pozo estd dentro de los niveles aceptabics por nitrto.

Aungque fos niveles de Nitrato esién dentro de un rango aceptable (menos de 10.0 mp/L), Ie d: que continde haciendo prucbas por Nitrato a su pozo cada
aho.

*  Losresultados pars bacteria Coliforme fucron INSATISFACTORIOS.

Los resultados para Ia bacteria coliforme fueron INSATISFACTORIOS. Un resultado Insatisfactorio significa que en su muestra se encontré
bacteria Coliforme Total, La presencia de esta bacteria indica que en su pozo o tuberfas existe alguna ruptura que permite que entre tierra gl
sistema. Le recomendamos tome otra muestra para que la analicen en el laboratorio.

También adjuntamos hojas con factores acerca del Nitrato, Coliforme y sitios en el internet (enlaces) que pudicran ser sitiles. Estos sitos en el
internet tienen mds informacién acerca de muchos contaminantes en el agua para beber, Niveles miximos de Contaminacién, opciones de
tratamicnto y también del mantenimicnto apropiado de su pozo. Por cjemplo: .

*  Para obtener una explicacido detatlada de sus resultados pany al que se Ic haya echo La prucha 3 su agua para beber y recomendaciones para un
lmumtmw posible, usted puede ingresar sus resultados en la Ohio Watershed lmcrpmzunn Tool en: (hitpfohiownatersheds nsu cdwwell-educated-ohindwell-water-
El!g ation-tool ’ -]
* l‘:n informacién sobre pazos privados, prucbas que se jend: i y imicnto vaya a2 Well Owoer.org http/faww wellowner orghmterquslisyfwater-
testingf,

Por qué se hicieron pruebas por Nitrato y Coliforme al agua de mi pozo?

El grupo GWAC del Valle Bajo de Yakima es un grupo formado de varias agencias y ciudadanos que estd coordinando esfuerzos para reducir
Ia contaminacién por nitrato cn el agua para beber en el Valle Bajo de Yakima. Para mis informacion acerca de GWAC, por favor visite:
hitp/fwww. yakimacounty us/gwmy/. Nuestro interés en el estudio fue informar a los residentes y propietarios de casas que usan el agua de
pozos privados o compartidos en ¢l Valle Bajo de Yukima de los riesgos potenciales de salud asociados con su agua pars beber. También
estamos interesados en reunir mds informacidn sobre el nivel de Nitrato en su agua para beber,

Puedo ayudar en algo?

Si, y una vez mis, estamos muy agradecidos por Ia asistencia que ya nos ha brindado. Existen mds fondos disponibles para hacer més prucbas
¥ encuestas en casas que usan pozos privados. Nuestro interés es pasar Ia palabra a mis residentes del Valle Bajo de Yakima. Por favor, si
conoce a un vecino o amigo en el drea que esté interesado en que se le hagan prucbas a su pozo y en hacer la encuesta, llimenos al (509) 574-
2300 6 envic un email a: PSWebContacts @co.yakima.wa.us. Como parte de nuestro esfuerzo para evaluar los niveles de nitrato en el Valle
Bajo de Yakima, quizds busquemos lugares permanentes para monitoreo continuo. Par favor, si desea que consideremos su pozo para parte de
este esfuerzo Himenos al (509) 574-2300.

Atentamente,

J. Rand Elliott, Presidente
Comité Asesor de Aguas Subterrdneas del Valle Bajo de Yakima (GWAC)

Adjuntos
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LOWER YAKIMA VALLEY

GROUND‘nATER
ADVISORY Groundweter Menogement Aree [GWIAY:
COMMITTEE The purpose of the GWMA i # o drinking water stondards

Mayo, 2015

Parcel #
Name
Address

City, State Zip

Estimado residente:

Gracias por su participaci6n en Ia Encuesta de Evaluacién de Pozos de Alto Riesgo del Area de Mancjo de Agua
Subterrdnea del Valle Bajo de Yakima (LYV GWMAY), 2014, Un laboratorio centificado snaliz6 la calidad de las
muestras de agua que se tomaron de su casa o pozo durante la encuesta. Las muestras se sometieron a una muestra
inorgdnica para Nitrato y una muestra bacteriolégica para Coliforme.

Adjuntamos en esta carta una copia de los resultados de laboratorio de su agua para beber.

*  Elnivel de Nitrato detectado fue de fill in here mg/L. Este resultado es noemal y el pozo estd dentro de los niveles
aceptables por nitrato,

Aunque los niveles de Nitrato estén dentro de un rango aceptable (menos de 10.0 mg/L), le recomendamos que
contintie haciendo pruebas por Nitrato a su pozo cada afio.

*  Los resultados para bacteria coliforme fueron INSATISFACTORIOS.

Los resultados para bacteria coliforme fueron INSATISFACTORIOS. Un resultado Insatisfactorio significa que en su
muestra se encontrd bacteria Coliforme Total. Ademds al evaluarse Ia muestra més a fondo se encontrd E. Coli (Fecal)
(Presente / No Presente). La presencia de esta bacteria indica que en su pozo o tuberfas existe alguna ruptura que permite
que entre tierra al si Le recc damos que revise Ia hoja de factores adjunta para que realice los procedimientos de
desinfeccion de emergencia y que tome otra muestra para gue la analicen en el laboratario.

También adjuntamos hojas con factores acerca del Nitrato, Coliforme y sitios en el internet (enlaces) que pudieran ser
Gtiles. Estos sitos en el internet tienen més informacion acerca de muchos contaminantes en el agua para beber, Niveles
mdximos de Contaminacién, opciones de tratamiento y también del mantenimiento apropiado de su pozo. Por ejemplo:
*  Para obtener una explicaci6n detallada de sus resultados para cualquier contaminante al que se Ie haya echo Ia prueba
a su agua para beber y recomendaciones para un tratamiento poslbh., usted puede i ingresar sus resullados en ln Ohio
Watzrshed Interpretation Tool en: (hirp;, watersheds o

*  Para informacidn sobre pozos privados, pruebas que se recomiendar, tratamientos y imi vaya a Well
Owner.org hup://www wellow, /w) alityfwater-testing/.

ZPor qué se hicieron pruebas por Nitrato y Coliforme al agua de mi pozo?

El grupo GWAC del Valle Bajo de Yakima es un grupo formado de varias agencias y ciudadanos que estd eoordinando
esfuerzos para reducir la contaminacién por nitrato en el agua para beber en el Valle Bajo de Yakima. Para mis
informacién acerca de GWAC, por favor visite: htp//www. yakimacounty.us/ewma/. Nuestro interés en el estudio fue
informar a los residentes y propictarios de casas que usan ¢l agua de pozos privados o compamdm encl Va]lc Bajode
Yaukima de los fesgos po(encm]t.s de salud asociados con su agua para beber. También e )s en reunir mis
informaci6n sobre el nivel de Nitrato en su agua para beber.

Puedo ayudar en algo?

Si, y una vez mis, estamos muy agradecidos por Ia asistencia que ya nos ha brindado. Existen mds fondos disponibles
para hacer mds pruebas y encuestas en casas que usan pozos privados. Nuestro interés es pasar la palabra a mds residentes
del Valle Bajo de Yakima. Por favor, si conoce 8 un vecino o amigo en cl drea que esté interesado en que se le hagan
pruebas a su pozo y en hacer la encuesta, 11dmenos al (509) §74-2300 6 envie un email a:
PSWebContacts@co.yakima.wa.us. Como parte de nuestro esfuerzo para evaluar los niveles de nitrato en el Valle Bajo
de Yakima, quizis busquemos lugares permanentes para monitoreo continuo. Por favor, si desea que consideremos su
pozo para parte de este esfuerzo lldmenos sl (509) 574-2300.

Atentamente,

J. Rand Elliott, Presidente
Comité Asesor de Aguas Subterrdneas del Valle Bajo de Yakima (GWAC)

Adjuntos
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6bv ltr 5 well survey _unsatisfactor coliform_E-Coli and what they
meanla.docx

LOWER YAKIMAVALLEY

GROUNDWATER
ADVISORY

COMMITTEE
Manogement Ares [GWMA):
The putpose of the GWMA it to reduce ARrote Contamindtion eoncentrationt i groundwotsr Below ttote drinking water stondonds

May 2015

Parcel #
Name
Address

City, State Zip

Dear Resident:

Thank you for participating in the 2014 Lower Yakima Valley Groundwater Management Area (LYV GWMA) High Risk
Well Assessment Survey. A certified lab analyzed the water quality samples taken from your home or well during the
survey. These samples included an inorganic sample for Nitrate and a bacteriological sample for Coliform.

We enclosed a copy of the lab results for your drinking water.

* The Nitrate level detected was fill in here mg/L. These results are normal and well within the acceptable range for
nitrate.

We recommend you continue sampling for nitrate each year, even though your nitrate levels are within an
acceptable range (less than 10 mg/L).

*  The coliform results were UNSATISFACTORY.

Your coliform sample was Unsatisfactory. An Unsatisfactory result means Total Coliform was found in your sample. In
addition, further testing found E. coli (Fecal) present. The presence of this bacteria indicate there is a breach in your well
or pipes where dirt is getting into your pipes. We recommend reviewing the enclosed fact sheet for emergency
disinfection procedures and having another coliform sample taken to the lab for analysis.

We also enclosed fact sheets on Nitrate, Coliform, and websites (links) that you may find helpful. These websites have
more information about many drinking water contaminants, Maximum Contaminant Levels, treatment options, as well as
proper maintenance for your well. For example:

*  You may enter your results into the Ohio Watershed Interpretation Tool at (hup://ohiowatersheds osu,edu/well-
ucated-chio/well-water-interpretation-tool) for a detailed explanation of your results for any drinking water

contaminant sampled and possible tr rec dations, or

*  Go to Well Owner.org htip:/fwww wellowner orghwater-quality/water-testing/, for information on private wells,
recc ded testing, mai e, and so on.

Why was my well water tested for Nitrate and Coliform?

The Lower Valley Groundwater Advisory Committee (GWAC) is a multi agency and citizen-based group coordinating
efforts to reduce nitrate contamination in drinking water in the Lower Yakima Valley. To learn more about the GWAC,
please visit: hitp:/www.yakimacounty.us/swma/. Our interest in the study was 1o inform residents and homeowners
served by private or shared wells in the Lower Yakima Valley of the potential health risks associated with their drinking
water. We were also interested in gathering more information about the Nitrate level in your drinking water,

Can I be of more help?

Yes, and again we are very grateful for the assistance you have already given us. There is more funding available for
doing more tests and surveys on homes served by private wells. Our interest is to get the word out to more residents of
the Lower Yakima Valley. Please give us a call at (509) 574-2300 or email us at PSWebContacts@co.yakima.wa.us if
you know a neighbor ot friend in the area who is interested in having their well tested and the survey completed. As part
of our effort to evaluate the levels of nitrate in the LYV, we may be looking for permanent ongoing monitoring sites.
Please call

(509) $74-2300 if you want us to consider your well for part of this effort,

Sincerely,

J. Rand Eltiott, Chairman
Lower Yakima Valley Groundwater Advisory Committee (GWAC)

enclosure: copy of lab results
Fact Sheets
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7 NewMomNitratesFactSheet_EnglishSpanish_ FINAL _2014_0715.pdf

LOWER YAKIMA VALLEY

L WMWW

GROUNDWATER
ADVISORY
COMMITTEE

How to Keep Your Baby
Safe from Nitrates in
Drmklng Water

Graundwater Management Area {GWMA): :
The purpose of the GWMA is to reduce nitrate contamination concentramns in groundwater below
state drinking water standards

Nitrates are chemicals that occur naturally in drinking
water and also result from human activities. Some
private wells in the Yakima Valley are contaminated with
nitrates. Nitrates can cause babies less than one year old
to become sick. A symptom of nitrate exposure is your
baby’s skin turning brown or blue. You might see this
inside the nose or mouth, the lips, or the fingernail and
toenail beds. Contact a doctor immediately if you see
these changes in a baby.

Tips to Reduce Exposure

* Test your well water for nitrates and bacteria to ensure it
Is safe to drink for your baby. Information on testing well
water is offered below.

* Do not use nitrate-contaminated well water to make baby
formula,

* Do not let baby drink nitrate-contaminated water.

»  If you have city water it should be safe to use for baby, or
use well water that has been tested and is safe, or bottled
water for baby.

s Nitrates can be a problem in some vegetables, Try to
choose commercially prepared vegetable baby foods until
the baby is 7 months old. Doctors recommend no solid
foods before 4-6 months old.

¢ If you are pregnant, or plan to get pregnant, do not drink
nitrate-contaminated well water

* Breast milk is safe for baby even if the mother drinks
water contaminated with nitrates.

Children over one year old have the ability to break
down nitrates so they're not at risk. To keep babies safe,
women who are pregnant or thinking of getting pregnant
should not drink water with elevated nitrates.

Test your drinking water. All private wells should be
tested before use and once per vear for nitrates and
bacteria, Nitrate concentrations change randomly
throughout the year in the Yakima Valley. If nitrates are
present in well water, other contaminants may also be
present such as pesticides or bacteria.

Certified laboratories in the Yakima area that will test
well drinking water for nitrates and bacteria:

¢ Cascade Analytical, Inc., 1008 W. Ahtanum, Yakima, WA
98903, (503) 452-7707

* Valley Environmental Laboratory, 201 £. “D” 5t,, Yakima,
WA 98901, (509) 575-3999

*  Ag Health Laboratories, 445 Barnard Bivd, Sunnyside, WA
98944, (509} 836-2020

The total cost for nitrates and bacteria tests is between
$52 and $70. Follow the directions provided by the
laboratory — this Is important to get good test results.

If a nitrate water test result is 10 mg/L or less the
drinking water is safe. This means the water is safe
for infants to drink and the water can be used to make
formula for Infants. The water is also safe for women
who are pregnant or thinking about getting pregnant.

For more information about nitrates contact: Yakima Health
District Help Line at {509}249-6508.

For cliniclan di is and guldance or other health effects:

University of W:shlngmn {UW] PEHSU {Pediatric Env!ronmenul Health
Specialty Unit) at 1-800-543-2435,

ATSDR at http://www.atsdr.ede gov/csem/esem.asp?esem=28%po=0
Benton County: Benton Franklin Health District {S09) 460-4200

Yakama Nation: indlan Health Services - Environmental Health (509)
8651776 -

For more children’s health lnfnrmaﬂon: www.epa.gpv[childtén and :::;;'f“"" [bodibon burt y.us/gwma/d ’ ts/GWMA_Bound-
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LOWER YAKIMZ\ VALLEY

K}ROUNDW'ATER
~ADVISORY
COMMITTEE

Como Mantener Seguro a
su Bebé de los Nitratos en

el Agua Potable

Area de Manejo de Agua Subterrdnea (GWMA): |
EI propdsito de GWMA es reducir la concentracién de contaminacion por nitrato en el agua subterranea a’
mveles por debajo de los estdndares del estada paro el agua potable.

Los nitratos son quimicos que se dan de manera naturalen el
agua potable pero también pueden ser el resultado de las
actividades humanas. Algunos pozos privados en el Valle de
Yakima estdn contaminados con nitratos. Los nitratos pueden
causar que se enfermen los bebés menores de un afio de edad.
Un sintoma de exposicién a nitrato es la piel de su bebé cambia
de color café o azul. Es posible que vea esto dentrode labocayla
nariz, los labios o en las ufias de las manos y de los pies. Sive
estos cambios de coloracién en su bebé, comuniquese
Inmediatamente con su doctor.

Recomendaciones para reducir la exposicion

e Haga la prueba por nitratos y bacteria al agua de su pozo para
asegurar que es segura que su bebé la beba. En este folleto
encontrard informacidn para la prueba al agua de su pozo.

» Noutilice agua de pozo contaminada con nitratos para
preparar la férmula del bebé.

*  No permita que su bebé beba agua contaminada con
nitrates.

»  SiUd. recibe agua de la ciudad debe ser seguro de usar para
el bebé. Para el bebé sélo use agua de pozo que ha sido
probado y es segura o use agua embotellada.

® Los nitratos pueden ser un problema para algunas verduras.
Escoja alimentos para bebés con verduras preparadas
comercialmente hasta que su bebé tenga 7 meses de edad.
Los doctores no recomiendan gue los bebés coman alimentos
sélidos antes de tener de 4 a 6 meses de edad.

e  Sjusted estd embarazada o planea quedarse embarazada,
no beba agua de pozo contaminada con nitratos.

e Llaleche materna es segura para el bebé aun cuando
|a madre beba agua contaminada con nitratos.

Los nifios mayores de un afto de edad tienen la capacidad de
descomponer los nitratos y por lo tanto no estn en riesgo.
Para mantener seguros a los bebés, las mujeres embarazadas o
las que planean quedarse embarazadas no deben beber agua
con niveles altos de nitratos.

Haga la prueba a su agua para beber. A todos los pozos
privados se les deberia hacer la prueba por nitrates y bacteria
antes de usarsios y una vez al afio después. En el Valle de
Yakima, la concentracién de nitrato varia durante el afio. Sien
el agua de su pozo hay nitratos presentes, también pudiera
haber presentes otros contaminantes como pesticidas o
bacteria.

Los {aboratorios certificados en el &rea de Yakima que
realizan la prueba para nitratos y bacterla al agua de pozo
son:

s Cascade Analytical, Inc., 1008 W. Ahtanum, Yakima, WA
98903, (509) 452-7707

» Valley Environmental Laboratory, 201 E. “D" St., Yakima,
WA 88901, {509) 575-3999

» Ag Health Laboratories, 445 Barnard Blvd, Sunnyside, WA
98944, (509) 836-2020

El costo total de las pruebas por nitrato y bacteria es entre $52
a$70 délares. Siga las instrucciones proveidas por el
laboratorio seleccionado. Esto es especialmente importante
para obtener buenos resultados en la prueba.

Si el resuftado de la prueba por nitrato es de 10 mg/L o menos,
el agua es segura para beber. Esto significa que el agua es
segura para que la beban los bebés y para utilizar en preparar
1a férmula del bebé. Este nivel también indica que el agua es
segura para mujeres embarazadas o aquellas que piensan
quedarse embarazadas.

Para mas informacion acerca de los nitratos comuniguese a:
!fneayde asistenda de Yakima Health District {503}249-8508.

Para diagnasis dinion y gula de tratamiento u otra efecto enia salud:
" University of Washington (UW) PENSU {Pediatric Environmental Health
Specialty Unit) al 1-800-542-2436.

Mis informacién sobre la salud de fos bebés: wwiw.epa gov/children y
ATSOR http:/fwww.atsdr.cde.gov/csem/fesem aspdesemes288pas0

Benton County: Benton Frankiin Health District (S09) 460-4200 E
Yakama Nation: ingian Heatm Senioes tmimnmental Health {509) 8651776

Mapa htp://www.yaki WMA_Bound-
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7 PEHSU nitrates_Clinician Fact Sheet New Mom Companion_2014_1013.pdf

NITRATES, METHEMOGLOBINEMIA, PEHSU
AND DRINKING WATER: A Factsheet for Clinicians ’1 o\ Feih Snecisiy onfs

Nitrates are chemicals that occur noturally in drinking woter and also result from human activities. In some areas

private wells are contaminated with nitrates. Excessive nitrates can cause acquired methemoglobinemia in young

infants. This severe syndrome of inadequate tissue oxygenation is potentially fatal; prompt clinicol recognition and
treatment is vital. Families should be counseled on nitrate sofety.

Nitrate Background

e Nitrates and nitrites are naturally occurring inorganic nitrogen lons found in soil, water, and some foods. They are
a natural part of the human diet. However, excessive consumption (e.g. drinking water or eating food fram areas
where ground water has became contaminated by excessive nitrate from fertilizers or improper manure
management) can cause serious adverse health effects.

Nitrate Sources
®  Drinking water
o Nitrates occur naturally in water at low concentrations. Nitrates are also present as a result of human
activities, such as the use of fertilizers and manure on irrigated farm fields that can run off and seep into
wells. Nitrate-contaminated water can also be due to improper management of farm animal {i.e. cow)
waste, leaky sewage pipes, and septic system failures.
a large suppliers of public water sources are required to monitor nitrate concentrations regularly, but
private wells are not. In some areas private wells are contaminated with nitrates.
o The American Academy of Pediatrics (AAP) consensus panel recommends that all prenatal and well-
infant visits need to include questions about the home water supply.
© The only way to know if the nitrate level in well water Is at a safe level is to have the well water tested by
a certified laboratary. All private wells should be tested before use and once per year for nitrates.
Families should contact their state health department for assistance with selecting a certified laboratory.
o Regulations and water testing frequency:

*  The United States Environmental Protection Agency’s (EPA) Maximum Contaminant Level {MCL)
for nitrates is 10 mg/L (or 10 parts per million, 10 ppm). The 10 mg/L standard was set to
protect infants from nitrates. When a nitrate water test result is 10 mg/L or less, the water is
considered safe for infant use.

= Nitrates may change seasonally or randomly throughout the year. If the nitrate concentration s
between 5 ~ 10 mg/L, monitor more closely and test the well drinking water every 3 months to
confirm the water is still safe. When nitrates are present, pesticides or bacteria may also be
present and additional water tests may be needed. Families should contact their local health
department for guidance.

s Food

o Nitrates can also be a problem in some vegetables, including spinach, beets, lettuce, cabbage, green
beans, squash, carrots, and turnips. Because these vegetables may contain higher amounts of nitrates,
recommend other foods until infants are over 6 months old.

Infant Nitrate Exposure

® Infantsare exposed to nitrates when they drink contaminated well water or when contaminated well water is
used to make infant formula or baby food.

Nitrates in water are not significantly absorbed through the skin.
Breastfeeding is safe even if a mother drinks water polluted with nitrates,

Methemoglobinemia and Other Health Effects
s Hemoglobin in blood contalns iron normally found in the Fe2+ (ferrous) state. Excessive nitrates or nitrites can
alter the Iron in hemoglobin to the Fed+ (ferric) state, forming methemoglobin (an abnorma! form of hemoglobin
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which cannot bind oxygen). Methemoglobinemia (an excess of methemoglobin) results in poor tissue oxygenation
and anoxia.
Methemoglobinemia, also known as “blue baby syndrome”, can be inherited or acquired. The acquired form, such
as from excessive nitrate exposure, Is a serious medical emergency. Among the reported cases of acquired
methemoglobinemia in US Infants, most have been attributed to the use of nitrate contaminated well water for
preparation of infant formula.
Infants less than 1 year old are physiologically vulnerable to the development of methemoglobinemia due to
several factors:
o Their higher gastric pH favors nitrate-reducing bacteria that convert ingested nitrate into
methemoglobin-producing nitrite.
o Fetal hemoglobin, the predominant form in infants up to 3 months of age, Is oxidized more readily to
methemoglobin by nitrite than is adult hemoglobin.
o The activity of the red blood cell enzyme systems that reduce methemoglobin back to normal
hemoglobin is reduced by about half in infants compared with adults.
o Gastroenteritis can increase the risk of developing methemoglobinemia.
Women who are thinking about pregnancy or who are pregnant should avoid water contaminated with
nitrates. Women considering pregnancy or who are pregnant should drink water from public water supplies,
water that has been tested and has safe nitrate levels, or bottled water. While not conclusive due to study
limitations, epidemiological data suggest an association between maternal ingestion of nitrate from drinking
water and preeclampsia, spontaneous abortion, intrauterine growth restriction, and various birth defects. A few
studies have hinted at a role for childhood nitrate intake in the risk for later developing diabetes mellitus,

METHEMOGLOBINEMIA CLINICAL MANAGEMENT

Clinical presentation

In children and adults with acute acquired methemoglobinemia, methemoglobin levels >20% are associated with
clinical symptoms.

Early methemoglobinemia symptoms include nonspecific headache, fatigue, dyspnea, and lethargy. In infants, this
may present as unusual fussiness, decreased alertness, diarrhea, vomiting, shortness of breath, and increased
work of breathing.

At higher methemoglobin levels, cyanosis becomes visible. A brownish-blue skin tone may be present due to
anoxia. This condition may be harder to detect in infants with dark skin- look for a bluish color of the nasal or aral
mucosa, lips, or nail beds.

Respiratory depression, altered consciousness, shock, seizures, and death may occur. Acquired
methemoglobinemia is life threatening when methemoglobin comprises more than 30% of total hemoglobin and
mortality rates are high when methemoglobin levels exceed 40%.

Diagnosis

Initial diagnosis is based on history and exam findings. In addition, the presence of methemoglobin should be
suspected with 1) clinical cyanosis despite normal arterial pO2, or 2} a significant difference between the axygen
saturations measured by pulse oximetry and by arterial blood gas analysis {"saturation gap”}.

A diagnosis of methemoglobinemia should be confirmed by laboratory analysis, to be done in the emergency
setting (i.e. not in primary care). Hemoximetry, also called co-oximetry, is recommended way for measuring

~ methemoglobin. Most current blood gas analyzers have incorporated the ability to do hemoximetry

A fresh blood specimen {venous is fine) should always be obtained as methemoglobin levels tend to increase with
storage.

Note that routine pulse oximetry is inaccurate for monitoring oxygen saturation when methemoglobin is present,
and should not be used far diagnosis.

Treatment

Acute onset of acquired methemoglobinemia should be considered a medical emergency and requires immediate
treatment in the £R setting.

When the patient is symptomatic or the methemoglobin level is >20%, intravenous methylene blue (MB, dosed at
1to 2 mg/kg over five minutes) can be life-saving and Is considered the treatment of choice. Blood transfusion or
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exchange transfusion may be helpful in patients who are in shock. See appropriate clinical guidelines for more
detalled treatment and monitoring guidance.

Prevention and Advice for Families

Only use water from public water supplies, water that has been tested and confirmed as safe, or bottled water.
Test well water for nitrates to ensure It Is safe to drink. A nitrate test is around $50.

Don't use nitrate-contaminated well water to make baby formula or to make baby food.

Don‘t let infants drink nitrate-contaminated water.

Women who are pregnant or trying to get pregnant should not drink nitrate-contaminated well water.
Breastfeeding is safe even if the mother drinks water contaminated with nitrates.

Because some vegetables may contain higher amounts of nitrates, choose other solid foods until infants are
over 6 months old.

Reporting

*  Methemoglobinemia is not currently a mandatory notifiable condition in Washington State. However new passive
surveillance has been initiated by the Yakima Health District under the supervision of Health Officer Dr. Chris
Spitters. Yakima Health District requests notification of laboratary-confirmed methemoglobinemia by calling (509)
249-6541 within three days of diagnosis. Please include an exposure history and your clinical impression regarding
etiology, if known.

Resources and References

For acute poisoning assistance contact your state poison center at 1-800-222-1222.

For additional non-urgent clinical and public health assistance, contact the NW PEHSU. The University of Washington
based Pediatric Environmental Health Specialty Unit (PEHSU) serves medical and public health professionals in Alaska,
Washington, Idaho, and Oregon. For more information contact us at 1~877-543-2436 (1-877-KID-CHEM) or

pehsu@uw.edu. Visit our website http://www.depts washinpton.edu/pehsu.

ATSDR ToxFAQSTM for Nitrates and Nitrites: http:
ATSDR Case Studies in Environmental Medicine (CSEM): Nutrate/Nltrite Toxicity (course W82342)
http:/fwww atsdr.cde.gov/esem/fesem.aspPesem=288p0=0

® Brender JD, 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. 2013 121:1083 — 1089.

¢ Karr C. Children’s Environmental Health in Agricultural Settings. Journal of Agromedicine. 2012 April; 17(2), 127-
139,

e Greer FR, Shannon M. American Academy of Pediatrics Committee on Nutrition; American Academy of Pediatrics
Council on Environmental Health. Infant methemoglobinemia: the role of dietary nitrate in food and water.
Pediatrics. 2005 Sep;116(3):784-6.

¢ Hord NG, Tang Y, 8ryan NS. Food sources of nitrates and nitrites: the physiologic context for potential health
benefits. Am J Clin Nutr, 2009 Jul;90{1):1-10.

* Rogan W! et al. Drinking Water from Private Wells and Risks to Children. Pediatrics. 2009
Jun;123(6):1599-605.

*  Washington State Department of Health: Nitrate in Drinking Water WEB site. Last accessed March 31, 2014,
http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/Contaminants/Nitrate.aspx

®  Yakima Health District Drinking Water WEB site last accessed March 31, 2014,
http://yakimacounty.us/yakimahealthdistrict/drinking_water.php

Authors: N. Beaudet, MS, CIH; A. Otter, DNP, ARNP; C. Karr, MD, PhD; 8. Sathyonarayana, MD, MPH, A. Perkins, BA. Lost updated July 2014,

Disdaimer: PEHSU funding was made possible (in part) by the cooperative agreement award number UTI Grant Number U61 TS000118 from the
Agency for Toxi Substances and Disease Registry (ATSDR). The views in this guidance do not necessarily reflect the official policies of the
Department of Health and Human Services; nor does mention of trade names, commerdial practices, or organizations imply endorsement by the
US. Government.

Acknowledgement: The (LS. Environmental Pratection Agency (EPA) supports the PEHSU by providing funds to ATSDR under Inter-Agency
Agreement number DW-75-92301301-0. Neither EPA nor ATSDR endorse the purchase of any commercia! products or services mentioned in PEHSU
publications.
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12_Free Well Water Testing _Phase II_English_v2015.pdf

Public Service Announcement
GWAC Lower Yakima Valley Well Sampling

The Lower Yakima Valley Groundwater Advisory Committee (GWAC) is offering free well
water sampling to Lower Yakima valley residents beginning in September.

Drinking water wells will be sampled for nitrate and bacteria. A Yakima Health District
employee will be available to discuss any concerns or questions with the survey or sample
results with survey participants or the general public. This sampling will help the Committee
to better understand and help find solutions to possible contamination in drinking water
wells,

For more information and to participate, contact the Yakima Health District Help Desk
at: 509-249-6508
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12_Letter_invite to participate in well testing Engl 2015_09_with
signature.pdf

LOWER YAKIMA VALLEY

GRO JER Crsuivaser Mesgumint Avut (G M 4
ADVISORY Tht purpa ot GWALA 0 e s et et bl e ik

COMMITTEE

September 2015

Dear Resident:

The Lower Yakima Valley Groundwater Advisory Committee (GWAC) in partnership with the
Yakima Health District Is offering free nitrate and coliform samples for private and shared wells,
This is part of an ongoing effort to help residents in the Lower Yakima Vailey learn more about
the water quality and impact to public heaith of the area’s drinking water.

We are writing to encourage you to participate in our sampling program that should take about
30 minutes. This will be a quick look at conditions surrounding your well that may Impact water
quality and the health of your family. The samples will show If the water quality may also be a
concern to your family's health. The short survey and samples will be completed by an
environmenta!l health specialist from the Yakima Health District.

The sampling will be paid for by state funds made available to Yakima County to address areas
where there may be high levels of nitrate in drinking water. The survey will help us understand
the conditions that exist around the wells and how to best help the residents. It is not our
intention to collect personal data for any other use or purpose.

All information collected will be made available to you and will help you make informed
decisions about your drinking water and your family's health.

To set up an appointment to participate, please call the Yakima Health District Help Desk at
509-249-6508.The sampling program will begin in September.

The Lower Yakima Valley GWAC Is 2 multiagency and citizen-based group coordinating efforts
to reduce nitrate contamination in drinking water in the Lower Yakima Valley. To learn more
about the GWAC and this program, please visit: http://www.yakimacounty.us/gwma/.

We look forward to working with you.

Sincerely,

J. Rand Elliott, Yakima County Commissioner

Chairman
The Lower Yakima Valley Groundwater Management Area Advisory Committee
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12_Letter_invite to participate in well testing_Spanish_2015 with
signature.pdf.docx

LOWER YAKIMA VALLEY

e ————— e,

GRO TER « . e G 7 |
ADVISORY The prrpce of . PO W ———

COMMITTEE

Septiembre 2015

Estimado residente;

£ Comité Asesor del Area de Manejo de Agua Subterrdnea del Valle Bajo de Yakima [GWAC) en
asociacidn con el Distrito de Salud de Yakima estd ofreclendo muestras grotis de nitrato y bacterias
coliformes para los pozos privados ¥ compartidos. Como parte de un esfuerzo continuo para ayudar
2 los residentes en el Valle Bajo de Yakima a informarse mds sobre la calidad y el impacto que tiene
ef agua para beber del drea en la salud piblica.

Le escribimos para animarie a que participe en nuestro programa de muestreo que sélo debe durar
aproximadamente 30 minutos. La encuesta es un vistazo ripido a las condiciones que sodean su
pozo y que pueden afectar la calidad del agua y 1a salud de su familia. Las muestras mostrarin sl la
calidad del agua pudiera ser también una preocupacién para la salud de su familia. La encuesta
cofta y las muestras serdn tomadas por un especialista en salud ambiental del Distrito de Salud de
Yakima.

Las muestras serdn pagadas con fondos estatales disponibles para atender dreas del Condado de
Yakima donde pudiara haber niveles altos de nitratos en agua para beber. La encuesta nos ayudard
a entender las condidones que existen alrededor de los pozos y 1a manera de apoyar mejor a los
residentes. No es nuestra intencidn recolectar datos personales para ningtin otro uso o propdsito.

Toda 1a informacién recolectada estard disponible para usted y le ayudard a tomar deckiones
informadas acerca de su agua para beber y la salud de su famifia.

Para hacer una cita para participar, por favor llame a 1a linea de ayuda del Distrito de Salud de
Yakima al 505-249-6508. El programa de muestreo iniclard este mes. El comité GWAC del Valle Bajo
de Yakima es un grupo formado por varias agendas y dudadanos que coordinan los esfuerzos para
reducir la contaminacién por nitrato en el agua para beber en el Valle bajo de Yakima, Para mds
informacidn acerca de GWAL y da este programa, visite: http://www.yakimacounty.us/gwma/.

Esperamos poder trabajar con usted.
Atentamente,

J. Rand Elliott, Presidents de Comisionados del Condado de Yakima
Comité Asesor del Area de Manejo de Agua Subterrinea del Valle Bajo de Yakima
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Appendix K—Nitrate Pilot Project Well Samples

Nitrate Pilot Project Well Samples—Compiled by V. Redifer,

arranged by J. Davenport

ID#

137
138
139
140
141
142
144
145
146
147
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149
150
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155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177

Mg/L

8.40
27.40
22.10

1.98
11.30
14.30
20.30
21.30
19.70
10.20

29.20

35.20
33.40
36.20
21.40
11.75
10.30
47.90

4.02

5.32
16.40
11.50
22.37
22,67
16.30
17.60
12.10
10.35
10.50

8.59
14.20
37.70
18.00
17.65
18.10
15.90
20.20
20.30

Wwell
Depth
0]
100
0
0
120
120
100

100

120

(=}

(o]

175

100

77
200
100

o

0
70
0

0
220
187

S OO

Township /
Range /

Parcel # Section
20110931410 T11N/R20E-09
20111334002 T11N/R20E-13
20111523405 T11N/R20E-15
20112141015 T11N/R20E-21
20112412403 T11N/R20E-24
20112421402 T11N/R20E-24
21100111415 TI1ON/R2Z1E-01
21100111416 T10N/R21E-01
21100111422 T10N/R21E-01
21100123414 T10N/R21E-01
21100134003 T10N/R21E-01
21100134406 T10N/R21E-01
21100142406 T10N/R21E-01
21100144003 T10N/R21E-01
21100241401 T1ION/R21E-02
21100514002 T10N/R21E-05
21100523016 T10N/R21E-05
21100531012 T10N/R21E-05
21100531401 T10N/R21E-D5
21100531404 T10N/R21E-05
21100934002 T10N/R21E-09
21101011406 T1ON/R21E-10
21101214002 T10N/R21E-12
21101214005 T10N/R21E-12
21101241007 T10N/R21E-12
21101421005 T10N/R21E-14
21101424402 T10N/R21E-14
21101444001 T10N/R21E-14
21102422005 T10N/R21E-24
21111922400 T11N/R21E-19
21113022003 T11N/R21E-30
21113023401 T11N/R21E-30
21113024405 T11N/R21E-30
21113024406 T11N/R21E-30
21113024407 T11N/R21£-30
21113024408 T11N/R21E-30
21113024410 T11N/R21E-30
21113024411 T11N/R21E-30

174

Sample #
20110931410
20111334002
20111523405
20112141015
20112412403
20112421402
21100111415
21100111416
21100111422
21100123414
21100134003
21100134406
21100142406
21100144003
21100241401
21100514002
21100523016
21100531012
21100531401
21100531404
21100934002
21101011406
21101214002
21101214005
21101241007
21101421005
21101424402
21101444001
21102422005
21111922400
21113022003
21113023401
21113024405
21113024406
21113024407
21113024408
21113024410
21113024411
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Date
Sampled
6/22/2011
1/20/2011
3/25/2011
6/23/2011
1/18/2011
4/19/2011

3/3/2011
5/11/2011
5/26/2011
3/16/2011
6/17/2011
6/17/2011

4/1/2011
6/17/2011
1/11/2011
1/21/2011

1/6/2011

2/3/2011

3/9/2011
6/22/2011
5/24/2011

2/9/2011
6/17/2011
6/17/2011

5/2/2011
5/10/2011
1/31/2011

3/7/2011

4/1/2011
3/14/2011
1/25/2011

6/2/2011
3/29/2011

3/9/2011
3/24/2011
3/22/2011
4/22/2011
4/27/2011




178
179
180
181
182
183
184
185
186
189
190
15
152
193
194
195
196
157
198
159
200
201
202
203
204
205
206
207
208
208
210
211
212
213
214
215
216
219
220
221

14.00
5.28
14.70
33.60
24.90
13.60
8.88
13.60
13.60
22.80
23.80
23.80
3.57
9.75
3170
8.28
35.40
17.40
8.81
25.30
14.50
6.63
1.00
3.02
27.60
28.60
6.22
14.90
5.66
29.10
27.10
10.00
18.55
20.80
21.60
13.10
8.40
17.20
597
21.05

210
200
125

160

= 2 o

226

OO0 000000

[22)
o o wnm

120
35
100

OO0 0o oO

175
200

oo

210
160

65

21113031422 T11N/R21E-30
21113031412 T11N/R21E-30
21113211401 T11N/R21E-32
21113321005 T11N/R21E-33
21113321401 T11N/R21E-33
21113321403 T11N/R21E-33
21113324002 T11N/R21E-33
21113324003 T11N/R21E-33
21113422401 T11N/R21E-34
22080131425 TOSN/R22E-01
22080131428 TOSN/R22E-01
22080131428 TO8N/R22E-01
22090222005 TO9IN/R22E-02
22090232002 TO9N/R22E-02
22090441007 TOON/R22E-04
22091311001 TO9N/R22E-13
22091311003 TO9N/R22E-13
22091312001 TOSN/R22E-13
22091312400 TO9N/R22E-13
22091331002 TOIN/R22E-13
22091344013 TO9N/R22E-13
22091513002 TOSN/R22E-15
22091541003 TOSN/R22E-15
22091621401 TO9N/R22E-16
22100333402 T10N/R22E-03
22100443003 T10N/R22E-04
22100542001 T10N/R22E-05
22100822401 T10N/R22E-08
22100842403 T10N/R22E-08
22100911001 T10N/R22E-09
22100914001 T10N/R22E-09
22100931405 T10N/R22E-09
22100933001 T10N/R22E-09
22101031001 T10N/R22E-10
22101112006 T10N/R22E-11
22101121407 T1ON/R22E-11
22101141405 T10N/R22E-11
22101232402 T10N/R22E-12
22101321401 T10N/R22E-13
22101342002 T10N/R22E-13

175

21113031407
21113031412
21113211401
21113321005
21113321401
21113321403
21113324002
21113324003
21113422401
22080131425
22080131428
22080131428
22090222005
22090232002
22050441007
22051311001
22091311003
22091312001
22091312400
22091331002
22091344013
22091513002
22091541003
22091621401

22100333402.

22100443003
22100542001
22100822401
22100842403
22100911001
22100914001
22100931405
22100933001
22101031001
22101112006
22101121407
22101141405
22101232402
22101321401
22101342002
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4/12/2011
3/7/2011
1/12/2011
6/8/2011
6/8/2011
6/17/2011
6/8/2011
6/8/2011
3/31/2011
1/12/2011
5/2/2011
5/2/2011
5/25/2011
6/22/2011
6/22/2011
6/8/2011
3/11/2011
3/4/2011
3/29/2011
4/4/2011
3/15/2011
1/13/2011
1/13/2011
5/13/2011
1/7/2011
6/20/2011
5/26/2011
6/20/2011
5/3/2011
4/19/2011
3/29/2011
1/18/2011
4/22/2011
1/28/2011
6/20/2011
2/18/2011
1/27/2011
5/24/2011
1/11/2011
3/4/2011




222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
238
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261

2.00

-25.20

16.60
10.55
29.20

2.77
16.80

5.09
52.80
13.90
19.00

8.00

2.52

2.25
14.20
13.40
18.00
13.85

7.57
23.25
20.10
51.50
25.69
37.00
17.30
11.70
10.60
21.00
19.39
17.40
18.90
20.60
12.70
11.35
20.00
20.60
43.20
19.50

6.28
13.70

220
220

100
68
141

CO0O 000000 O0o

ol - |
v O

200

OO0 0 O0OO0

100

(=T =R =

60
80

o

60

135
120
70

22101432408 T10N/R22E-14
22101542002 T10N/R22E-15
22101543002 T10N/R22E-15
22101544002 T10N/R22E-15
22101544003 T10N/R22E-15
22101724401 T1ON/R22E-17
22101743400 TiON/R22E-17
22101743405 T10N/R22E-17
22101743406 T1ON/R22E-17
22101743407 T1ON/R22E-17
22101821401 T10N/R22E-18
22101824001 T1ON/R22E-18
22101923400 T1ON/R22E-19
22102144413 T10N/R22E-21
22102214007 T10N/R22E-22
22102222403 T10N/R22E-22
22102224001 T10N/R22E-22
22102244007 T10N/R22E-22
22102332401 T10N/R22E-23
22102412001 T10N/R22E-24
22102424020 T10ON/R22E-24
22102431400 T10N/R22E-24
22102431403 T10N/R22E-24
22102431405 T10N/R22E-24
22102431409 T10ON/R22E-24
22102433494 T10N/R22E-24
22102441427 T10ON/R22E-24
22102442407 T10N/R22E-24
22102442415 T10N/R22E-24
22102442416 T10ON/R22E-24
22102442425 T10N/R22E-24
22102442426 TION/R22E-24
22102442428 T10N/R22E-24
22102442430 T10N/R22E-24
22102442433 T10N/R22E-24
22102442443 T10N/R22E-24
22102631531 T10N/R22E-26
22103113006 T10N/R22E-31
22103321005 T10N/R22€-33
22103321006 T10N/R22E-33

176

22101432408
22101542002
22101543002
22101544002
22101544003
22101724401
22101743400
22101743405
22101743406
22101743407
22101821401
22101824001
22101923400
22102144413
22102214007
22102222403
22102224001
22102244007
22102332401
22102412001
22102424020
22102431400
22102431403
22102431405
22102431409
22102433454
22102441427
22102442407
22102442415
22102442416
22102442425
22102442426
22102442428
22102442430
22102442433
22102442443
22102631531
22103113006
22103321005
22103321006
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1/28/2011
4/29/2011
4/29/2011
1/11/2011
1/26/2011
1/24/2011
5/24/2011
5/26/2011
5/25/2011
5/24/2011

6/8/2011
5/24/2011
4/26/2011
1/28/2011
3/16/2011
3/22/2011
1/11/2011
1/19/2011
1/19/2011

2/4/2011
6/28/2011
1/10/2011

1/6/2011

1/7/2011
1/19/2011

4/6/2011

5/2/2011
6/27/2011

1/7/2011
1/25/2011
1/10/2011
6/13/2011
2/14/2011
1/10/2011
6/13/2011
1/10/2011

6/8/2011
1/12/2011
4/26/2011

3/7/2011




262
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
291
292
293
294
295
296
297
298
299
300
301
302
303

16.50
1.00
15.35
8.62
22.10
22.00
22.00
3.46
13.90
19.85
3.99
&n
18.90
14.80
12.10
29.40
10.90
8.97
8.77
5.50
18.75
35.90
7.00
5.58
22.70
18.60
11.90
12.08
12.08
19.40
5.40
3.01
5.56
10.25
7.44
9.07
18.20
18.20
23.20
19.00

200
129

50

(=

©Q

85
80
80

90

OC OO0 O0OCO0OO0O0OO0 O

w
4, ]

180

40
200

150

o000

50
101

22113611002 T11N/R22E-36
23080321405 TO8N/R23E-03
23080421401 TOSN/R23E-04
23080424401 TOBN/R23E-04
23080441002 TO8N/R23E-04
23080541001 TO8N/R23E-05
23080541001 TOBN/R23E-05
23080611002 TO8N/R23E-06
23080822406 TOSN/R23E-08
23090243003 TO9N/R23E-02
23090333002 TO9N/R23E-03
23090711410 TO9N/R23E-07
23090923005 TOSN/R23E-09
23091211006 TOSN/R23E-12
23091223004 TO9N/R23E-12
23091334003 TO9N/R23E-13
23091342005 TO9N/R23E-13
23091414008 TO9N/R23E-14
23091421402 TO9N/R23E-14
23091514022 TO9IN/R23E-15
23091713401 TO9N/R23E-17
23091911420 TO9IN/R23E-19
23091914003 TO9N/R23E-19
23091922006 TOSN/R23E-19
23091922018 TO9N/R23E-19
23092014002 TO9N/R23E-20
23092112002 TOIN/R23E-21
23092133404 TO9N/R23E-21
23092133422 TO9N/R23E-21
23092421004 TOSN/R23E-24
23092433008 TOSN/R23E-24
23092511401 TO9N/R23E-25
23093111004 TO9N/R23E-31
23093131417 TO9N/R23E-31
23093142419 TO9N/R23E-31
23093142420 TOSN/R23E-31
23100834401 T10N/R23E-08
23100834402 T10N/R23E-08
23101744005 T10N/R23E-17
23101921404 T10N/R23E-19

177

22113611002
23080321405
23080421401
23080424401
23080441002
23080541001
23080541001
23080611002
23080822406
23090243003
23090333002
23090711410
23090923005
23091211002
23091223004
23091334003
23091342005
23091414008
23091421402
23091514022
23091713401
23091911420
23091914003
23091922006
23051922018
23052014002
23052112002
23092133404
23092133422
23092421004
23092432008
23092511401
23093111004
23093131417
23093142419
23093142420
23100834401
23100834402
23101744005
23101921404
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3/30/2011
1/18/2011
5/23/2011

3/4/2011
1/13/2011
6/13/2011
6/13/2011

1/7/2011
3/24/2011
3/15/2011
4/12/2011
4/19/2011

2/4/2011
6/16/2011
4/20/2011
1/18/2011
5/24/2011
1/25/2011
1/19/2011

4/5/2011
1/10/2011

3/8/2011
3/15/2011
3/21/2011
5/12/2011

3/1/2011
6/14/2011

6/2/2011

6/2/2011

3/4/2011
2/10/2011
6/22/2011
6/22/2011
1/26/2011

1/6/2011
1/20/2011
6/13/2011
6/13/2011
3/17/2011

2/2/2011




304
305
306
307
308
309
210
311
312
313
314
315
316
317
318
319
320
3
322
323
324
325
326
327
328
329
330
353
354
355
356
357
358
11577
11996
11597
11598
11999
12000
12001

12.35
14.40
13.45
10.30
19.50
52.10
13.60
13.70
15.60
12.45
15.05
16.10
35.50
10.60
14.80
20.10
26.50
44,30
11.40
15.15
49.55
14.20
16.50
12.60
19.10

5.11
16.20

3.01
14.50

6.20

9.89
17.60

5.75
25.20

4.00
14.19
23.80
22.40
19.40

3.57

[=JR =)

60

20

o oo

80

OO0 0 O0O0oOOo0

60

69

130

OO0 O0O0CO0O00OO0OO0Oo

~J N
[ T = B = I = ) = B &)

o oo

23101922403 T10N/R23E-19
23101941402 T10N/R23E-19
23101943003 T10N/R23E-19
23101943010 T10N/R23E-19
23101944002 T10N/R23E-19
23102011001 T10N/R23E-20
23102022008 T10N/R23E-20
23102022012 T10N/R23E-20
23102022015 T10N/R23E-20
23102034410 T10N/R23E-20
23102133005 T10N/R23E-21
23102224001 T10N/R23E-22
23102242401 T10N/R23E-22
23102534409 T10N/R23E-25
23102643001 T1ON/R23E-26
23102733004 T10N/R23E-27
23102822008 T10N/R2Z3E-28
23102911003 T1ON/R23E-29
23102911411 T1ON/R23E-29
23102942401 T10N/R23E-29
23103021022 T10N/R23E-30
23103021404 T1ON/R23E-30
23103022011 T10N/R23E-30
23103022019 T1ON/R23E-30
23103022401 T10N/R23E-30
23103122404 T1ON/R23E-31
23103123433 T10N/R23E-31
23103133403 T10ON/R23E-31
23103213405 T1ON/R23E-32
23103231406 T10N/R23E-32

‘23103321010 T10N/R23E-33

23103343401 T10N/R23E-33
23103434002 T10N/R23E-34
22101542002 T10N/R22E-15
23092111413
22100531403
22081221004
22100734401
22080141403
22091423405

178

23101922403
23101941402
23101943003

123101943010

23101944002
23102011001
23102022008
23102022012
23102022015
23102034003
23102133005
23102224001
23102242401
23102534409
23102643001
23102733004
23102822008
23102911003
23102911411
23102942401
23102021022
23103021404
23103022011
23103022019
23103022401
23103122404
23103123433
23103133403
23103213405
23103231406
23103321010
23103343401
23103434002
22101542002
23092111413
22100931403
22081221004
22100734401
22080141403
22091423405
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1/14/2011

6/2/2011
1/12/2011
1/13/2011
1/16/2011

3/3/2011
3/21/2011
3/21/2011
3/10/2011
2/28/2011

3/7/2011

6/2/2011

6/2/2011
4/14/2011

3/2/2011

6/8/2011

5/5/2011
5/26/2011
6/13/2011
1/13/2011
1/13/2011
1/18/2011
5/19/2011

5/5/2011
1/11/2011
2/28/2011
1/28/2011
4/26/2011
1/19/2011

2/2/2011

6/8/2011
1/11/2011
6/22/2011
4/25/2011
5/24/2011
1/18/2011
4/26/2011
6/14/2011
6/16/2011
5/24/2011




12002
12003
12004
12005
12006
12007
12010
12012
12013
12014
12016
12017
12018
12020
12022
12023
12024
12025
12026
12027
12028
12029
12031
12032
12033
12034
12035
12036
12037
12038
12039
12041
12042
12043
12044
12045
12048
12049
12050
12051

6.28
0.05
1.16
12.40
9.25
4.66
4.48

-12.55

24.85
29.90
11.00
4.20
1.00
342
12.50
9.80
7.68
12.70
4.57
0.05
1.00
2.85
5.00
1.00
6.60
4.16
7.22
13.30
8.10
18.10
5.04
111
1.00
15.00
24.85
70.40
3.08
17.00
37.00
13.80

(=R = I -]

122

oo

60

150
221

[= R )

230

(=R =B = R )

203

o 0000

120

o oo

105
80

oo

145

21100922412 21100922412
22090344007 22090344007
22091012408 22091012408
23081024402 23081024402
22101523407 22101523407
23092733004 23092733004
21101123402 21101123002
21100133001 21100133001
23102822007 23102822007
23103123416 23103123416
22080144408 22080144408
22101533401 22101533401
21101333404 21101333404
20112222026 20112222026
22080144405 22080144405
22102441456 22102441419
23103134403 23103134403
23100722003 23100722003
23090833001 23020833001
22090333004 22090333004
22102731007 22102731007
23091141002 23091141002
22101122010 22101122010
23081131400 23081131400
22101813402 22101813402
23092443006 23092443006
23092044404 23092044404
21113032402 21113032402
23090434403 23090434403
23080722404 23080722404
22102711007 22102711007
23080712004 23080712004
22091132401 22091132401
21100111421 21100111421
23102822008 23102822009
23102742003 23102742003
20110912419 20110912419
23101921004 23101921004
22080131426 22080131426
23093131416 23093131416
179
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6/22/2011
5/24/2011
5/13/2011
6/22/2011
2/23/2011
5/24/2011
5/13/2011
2/17/2011

3/8/2011
6/13/2011
4/26/2011

4/5/2011
1/13/2011
4/26/2011
6/15/2011

4/4/2011
4/26/2011
6/13/2011

2/9/2011
5/13/2011
2/10/2011
4/26/2011
1/25/2011
6/22/2011
4/26/2011
4/26/2011
5/26/2011

3/7/2011
5/24/2011
4/26/2011
5/24/2011
5/13/2011
4/15/2011
5/26/2011
3/17/2011
5/23/2011
5/13/2011
4/26/2011
6/14/2011

6/2/2011




12052 16.90 0 22102443484 22102443484 6/13/2011
12053 0.05 0 22102043462 22102043462 5/26/2011
12054 3.10 0 22102912434 22102912434 4/5/2011
12055 8.4 0 22100931404 22100931404 4/13/2011
12056 11.30 100 23090234400 23090234400 6/16/2011
12057 16.60 150 22080141404 22080141404 5/12/2011
12058 0.95 0 22091214403 22091214403 5/26/2011
12059 342 0 20112222032 20112222032 5/13/2011
12060 15.70 0 23080511400 23080511400 6/16/2011
12061 32.30 0 22101112402 22101112402 6/2/2011
12062 22.00 0 23080541001 23080541001 6/13/2011
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LVYGWMA High Risk Well Assessment
Compiled by V. Redifer,
arranged by J. Davenport

Parcel #
22102441438
22102442422
22102623404
22102632416
22102714007
22102732001
22102732003
22102733010
22102734410
22102741015
22102741402
22102743023
22102841001
22102912434
22102921010
22102921027
22103012003
22103012404
22103013401
22103321002
22103412002
22103413402
22103524408
22103544040

- 22103631426

22113412001
23080114012
23080124002
23080131001
23080131401
23080141006
23080141008
23080414403
23080421004
23080514401
23080611402
23080634006
23080634007

Me/L
12.10
182
0.00
3.35
0.00
110
9.70
4.75
0.00
2.80
5.21
5.22
18.30
4.42
0.00
3.92
10.00
0.00
0.00
0.95
7.58
0.00
1.02
0.76
9.60
2.75
199
0.23
0.00
0.00
0.00
2.66
5.11
9.75
20.70
2.30
3.05
2.24

Date Sampled

10/29/2015
12/11/2013
4/10/2014
9/18/2015
10/2/2015
12/9/2015
1/24/2014
5/13/2014
10/15/2015
10/2/2015
11/24/2015
10/15/2015
3/12/2014
3/7/2014
2/2/2016
6/5/2014
5/29/2014
5/28/2014
5/29/2014
9/23/2015
4/18/2014
10/20/2015
6/20/2014
1/29/2016
3/24/2016
2/4/2016
11/26/2013
1/20/2016
1/23/2014
1/22/2016
1/20/2016
10/20/2015
3/7/2016
1/17/2014
2/18/2016
1/28/2014
2/14/2014
12/3/2013

Appendix L—LYVGWMA High Risk Well Assessment

23080643402
23080822408
23080841402
23080844002
23080844003
23081041001
23081044002
23081143403
23081311004
23081311005
23081312408
23081312411
23081411400
23090211403
23090211407
23090211407
23090214009
23090333002
23090334002
23090434403
23090543400
23090711412
23050732418
23090732420
23090732430
23090732435
23090732441
23090823402
23090823404
23090823404
23090823411
23090823421
23090823423
23090823423
23090823429
23050823429
23090824005
23090833001
23090943002
23091231006
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0.96
14.00
5.04
4.09
0.75
0.58
0.48
0.38
3.86
18.00
0.16
4.86
15.30
3.04
3.47
5.00
3.69
4.07
4.56
11.00
5.50
2.40
6.85
192
7.40
0.00
0.43
8.35
4.58
5.00
11.40
7.00
4.39
4.90
3.01
2.33
0.00
5.50
3.86
3.80

11/12/2015
1/15/2016
1/12/2016
1/17/2014

2/7/2014

3/2/2016
1/17/2014
1/12/2016
1/13/2016
4/16/2014
1/13/2016

11/20/2013
1/13/2016

12/11/2013
1/13/2014
2/25/2016

11/20/2013
5/22/2014

3/9/2016
2/18/2016
2/25/2016

3/9/2016

5/8/2014

5/8/2014

5/8/2014
3/15/2016
2/13/2014
3/13/2014
1/31/2014

10/29/2015
3/13/2014
5/13/2014
1/31/2014

10/29/2015
1/29/2016
2/14/2014
3/21/2014

10/16/2015

3/9/2016

3/2/2016




23091331001
23091333018
23091421404
23091421407
23091513004
23091514019
23091522011
23091524008
23091524014
23091531003
23091531005
23091541416
23091541416
23091542401
23091622002
23091623002
23091633411
23091633412
23091634005
23091732408
23091741002
23091821408
23091823006
23091832401
23091833002
23091914004
23091922001
23091922003
23091922018
23092033011
23092121401
23092132414
23092133414
23092134407
23092134411
23092144410
23092212001
23092243471
23092344007
23092413404

18.00
8.50
4.70
5.40
5.60
5.48

13.30
2.44
5.80
124
3.78
9.00
2.10
4.08
5.00
4.18
1.56
2.30
2.20
0.86
1.64
5.60
034

19.70

18.20
5.56
0.94
2.76

18.80
0.00
0.61
6.60
9.70

12.20
2.20
7.46
8.60
1.76
2.50
9.40

3/2/2016 23092434007
3/1/2016 23092513401
1/7/2014 23092522009
5/13/2014 23092532002
5/22/2014 23092541002
6/6/2014 23092541402
6/3/2014 23092541403
3/21/2014 23092541406
5/21/2014 23092542004
5/21/2014 23092542405
5/21/2014 23092612025
3/15/2016 23092613401
6/3/2014 23092633003
5/22/2014 23092643401
10/16/2015 23092712404
2/9/2016 23092712404
3/9/2016 23092722416
3/8/2016 23092722417
3/29/2016 23092722418
2/27/2014 23092811417
3/9/2016 23092811419
9/24/2015 23092813407
10/9/2015 23092913007
12/16/2015 23093022401
3/9/2016 23093111401
5/23/2014 23093142421
9/18/2015 23093144416
1/17/2014 23093211004
1/17/2014 23093223005
9/24/2015 23093341005
1/31/2014 23093511004
5/15/2014 23093512018
3/1/2016 23093512020
5/22/2014 23093524401
10/9/2015 23093541014
1/8/2016 23093614004
5/13/2014 23093614005
8/3/2014 23093632009
3/9/2016 23093634404
3/31/2016 23093641404
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4.02
1.56
2.30
4,98
13.60
8.50
11.70
10.30
12.20
8.10
1.50
3.84
8.50
7.70
6.00
6.00
8.00
9.10
0.70
2.67
5.79
3.40
5.70
0.00
8.85
10.00
7.70
0.00
0.00
0.00
5.80
2.46
3.76
0.00
4,30
4.52
4.10
0.00
0.00
6.24

1/22/2016
9/24/2015
2/10/2016
1/22/2016
2/11/2016
1/15/2016
1/15/2016
1/8/2016
1/15/2016
10/9/2015
3/8/2016
3/15/2016
1/15/2016
2/11/2016
1/15/2014
3/30/2016
2/9/2016
2/9/2016
1/8/2016
1/8/2016
1/29/2016
3/30/2016
1/7/2014
12/29/2015
1/28/2014
5/1/2014
2/18/2016
1/22/2016
1/19/2016
11/24/2015
1/27/2016
6/12/2014
1/27/2016
1/27/2016
3/1/2016
3/7/2016
2/18/2016
2/25/2016
1/22/2015
1/15/2016




23093641408
23100722003
23100722404
23100733410
23101232001
23101234001
23101824003
23101911009
23101923404
23101942403
23102012402
23102012403
23102012403
23102023003
23102023407
23102023408
23102044002
23102134405
23102134407
23102134407
23102344402
23102344405
23102424402
23102531408
23102533003
23102643001
23102723402
23102723402
23102732001
23102822406
23102832011
23102833002
23102841001
23102843403
23102911401
23102911413
23102922403
23102923401
23102931002
23102942401

5.48
9.80
0.00
15.30
0.72
3.12
4.52
5.59
5.24
8.40
22.20
16.50
19.60
5.24
6.00
5.60
9.44
4.70
10.10
13.80
5.60
2.40
155
243
2.90
25.50
6.90
7.32
18.00
6.80
6.60
11.10
10.80
8.50
2.50
7.28
7.02
15.50
10.40
16.00

1/24/2014 23103022024
9/29/2015 23103123433
2/21/2014 23103124404
5/28/2014 23103131005
10/2/2015 23103133011
10/2/2015 23103134403
4/4/2014 23103143011
1/28/2014 23103143015
3/17/2016 23103213004
10/2/2015 23103234400
3/8/2016 23103242405
1/28/2014 23103532401
1/29/2016 19110122412
3/17/2016 19110122420
3/8/2016 19110944463
3/8/2019 19122134013
11/21/2013 19122743004
1/31/2014 19123214401
9/17/2015 19123412400
1/31/2014 19123512008
10/29/2015 19123513401
10/29/2015 20110143402
2/13/2014 20110443004
3/9/2016 20110634402
1/7/2014 20110911408
9/18/2015 20110914408
1/28/2014 20110922412
3/1/2016 20110923403
2/12/2016 20110942411
12/11/2013 20111021006
9/17/2015 20111034402
2/12/2016 20111114401
2/12/2016 20111124003
4/4/2016 20111144001
1/31/2014 20111144400
11/21/2013 20111312400
1/31/2014 20111432405
1/31/2014 20111444002
12/29/2015 20111513416
2/13/2014 20111533401
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10.00
15.30
8.50
7.10
2.40
4.52
3.90
6.80
11.30
12.00
4.00
5.84
0.44
0.38
1.40
234
0.00
0.88
0.98
2,13
0.84
418
0.66
3.89
131
2.73
249
0.36
5.40
1.90
2.08
2.89
6.20
2.55
4.08
2.14
241
9.00
6.70
231

1/23/2014
5/9/2014
5/13/2014
4/7/2016
3/9/2016
3/1/2016
6/3/2014
3/8/2016
3/14/2014
3/15/2016
3/15/2016
11/21/2013
10/2/2015
2/21/2014
2/21/2014
10/20/2015
2/14/2014
3/7/2016
12/2/2015
10/7/2015
12/27/2015
12/17/2015
2/27/2014
11/4/2015
2/21/2014
11/4/2015
3/1/2016
2/11/2016
11/4/2015
2/27/2014
2/23/2016
5/28/2014
3/16/2016
2/11/2016
3/8/2016
3/1/2016
3/1/2016
10/29/2015
10/15/2015
11/18/2015




20111534006
20111534401
20111541416
20111643003
20111712003
20112014405
20112141031
20112144091
20112144098
20112212006
20112231005
20112243403
20112243404
20112243405
20112311404
20112312005
20112313002
20112322403
20112331404
20112343402
20112343411
20112343415
20112344001
20112344003
20112423003
20112431007
20112433401
20112434406
20112434406
20112434411
20112441400
20112441400
20112443401
20112444407
20112511014
20112512004
20112512007
20112512008
20112512402
20112512404

6.60
5.90
198
2.16
2.66
0.98
0.86
2.04
1.50
5.60
3.40
0.00
132
1.08
8.44
6.50
4.04
4.00
3.47
10.97
2.60
145
0.48
3.35
6.60
4.30
5.40
10.00
9.24
5.21

4.96

5.20
2,77
2.83
7.70
6.30
2.85
5.30
5.08
5.16

4/6/2015 20112521405
4/6/2016 20112521408
9/29/2015 20112522403
3/23/2016 20112522404
4/16/2014 20112522404
3/16/2016 20112614401
2/7/2014 20112621014
3/24/2016 20112622405
2/13/2014 20112642006
4/6/2016 20112711012
11/17/2015 20123044003
2/26/2014 20123114402
2/27/2014 20123134004
2/27/2014 21100333008
2/21/2014 21100334401
10/29/2015 21100412400
6/12/2014 21100412406
11/17/2015 21100431004
11/17/2015 21100434405
2/14/2014 21100511407
10/21/2015 21100512408
10/21/2015 21100513413
10/2/2015 21100522407
9/30/2015 21100524404
9/18/2015 21100531012
1/22/2014 21100542403
11/12/2015 21100542407
9/30/2015 21100543401
2/20/2014 21100811407
1/22/2014 21100814009
5/29/2014 21100814401
4/6/2016 21100923003
2/11/2016 21100924402
1/10/2014 21100933007
11/24/2015 21101011004
4/6/2016 21101012402
12/1/2015 21101012404
10/16/2015 21101124002
9/23/2015 21101131404
5/29/2014 21101134405
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2.09
8.50
0.64
0.38
0.36
2.97
2.38
0.91
2.28
3.90
221
2,12
4.10
11.20
1.27
0.54
16.00
11.20
3.02
3.68
2.10
4.50
3.20
0.35
6.90
3.96
7.40
2.50
0.25
4.72
4.28
1.78
168
9.56
2.60
1.92
2.40
4,62
12.80
12.90

11/4/2015
10/21/2015
10/2/2015
1/17/2014
10/23/2015
9/23/2015
9/23/2015
11/9/2015
3/3/2016
9/23/2015
1/23/2014
10/20/2015
10/16/2015
3/22/2016
4/10/2014
1/17/2014
1/31/2014
2/23/2016
2/2/2016
1/10/2014
3/22/2016
3/1/2016
2/23/2016
2/9/2016
1/29/2014
3/15/2016
1/17/2014
3/2/2016
3/1/2016
1/17/2014
3/8/2016
2/2/2016
11/21/2013
11/21/2013
10/27/2015
12/9/2015
3/1/2016
4/1/2014
2/2/2016
3/1/2016




21101141402
21101231405
21101232004
21101233003
21101241401
21101324401
21101333401
21101333404
21101344401
21101344404
21101444005
21101523400
21101524402
21101524403
21102431009
21102441001
21102441001
21102522001
21102534004
21102534403
21102641003
21102642002
21111741005
21112014405
21112032402
21112521003
21112612401
21112613404
21112623402
21112921402
21112924002
21112932402
21112932403
21112932405
21113023402
21113024404
21113044403
21113111003
21113112406
21113112407

8.88
5.43
0.78
10.50
19.60
10.90
5.79
0.00
0.00
3.50
2.68
3.40
2.90
4,98
0.00
0.00
0.00
184
0.00
0.05
2.79
3438
0.00
4.05

- 225

0.74
0.00
4.03
3.55
3.80
B.55
10.70
8.60
7.60
4.80
18.60
422
12.70
1.07
221

12/4/2015 21113113403
2/2/2016 21113122421
3/16/2016 21113132006
2/27/2014 21113134016
4/5/2016 21113141002
3/7/2014 21113144407
5/29/2014 21113144407
11/24/2015 21113212014
3/10/2016 . 21113222401
3/10/2016 21113222402
2/25/2016 21113241009
5/22/2014 21113321401
6/3/2014 21113432003
5/22/2014 22080114416
10/28/2015 22080131419
10/16/2015 22090222402
1/24/2014 22090322004
3/10/2016 22090543402
2/13/2014 22091022403
2/13/2014 22091031001
3/14/2016 22091031001
6/5/2014 22051033402
9/24/2015 22091044407
5/6/2014 22091132402
1/17/2014 22091144402
10/15/2015 22091241400
10/14/2015 22091241402
2/21/2014 22091244415
10/20/2015 22091311003
10/27/2015 22091312001
9/24/2015 22091323003
9/23/2015 22091344401
11/4/2015 22091412410
9/25/2015 22091412414
4/1/2016 22091423402
2/14/2014 22091424407
9/24/2015 22091432406
10/16/2015 22091442401
10/26/2015 22091443400
10/26/2015 22091534401
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23.40
2.81
114
184
0.84
7.48
5.48
5.76
0.33
6.34
4.36

12.00

22.60

10.10
9.00
2.12
4.20
0.00
0.09
0.00
0.00
0.00
0.00
4.56
3.65
1.79
2.75

11.50

11.30
7.40

11.90

19.20
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

9/23/2015
12/9/2015
12/29/2015
2/9/2016
5/29/2014
11/24/2015
3/12/2014
9/30/2015
9/25/2015
9/25/2015
10/15/2015
3/1/2016
11/18/2015
1/8/2016
3/7/2016
10/21/2015
10/2/2015
9/30/2015
3/1/2016
3/9/2016
3/7/2016
10/2/2015
9/24/2015
4/10/2014
1/17/2014
6/20/2014
5/13/2014
4/4/2014
2/14/2014
3/2/2016
6/25/2014
3/9/2016
3/16/2016
3/16/2016
2/27/2014
2/27/2014
6/10/2014
2/18/2016
2/18/2016
6/5/2014




22092443004
22100312400
22100333400
22100333402
22100424402
22100441003
22100443003
22100622002
22100714002
22100733401
22100812004
22100824407
22100831401
22100833001
22100844003
22100922001
22101022403
22101041402
22101044001
22101122002
22101141405
22101141407
22101211400
22101321401
22101333004
22101341401
22101341401
22101424010
22101433407
22101441403
22101442409
22101523407
22101544006
22101731400
22101743401
22101743406
22101813002
22101814401
22101843002
22101911401

- 2.90
34.80
3.28
16.20
2.0
3.59
24.80
9.40
15.20
14.80
5.64
7.80
7.20
8.40
7.16
1.78
2.94
147
7.60
3.23
9.50
7.70
2.87
6.06
3.08
2.16
2.25
5.75
3.22

168

3.50
9.80
22.70
2.73
5.82
39.10
9.40
10.10
5.45
163

10/26/2015 22101912406 3.20 4/18/2014
10/2/2015 22101912407 4.80 2/25/2016
12/11/2013 22101922402 0.00 3/1/2016
12/12/2013 22102011402 0.00 a/8/2016
2/19/2016 22102021401 6.32 2/9/2016
3/8/2016 22102033004 1.83 2/17/2016
12/11/2013 22102211407 5.67 5/29/2014
5/29/2014 22102214005 5.60 2/12/2016
3/8/2016 © 22102222403 2.81 3/7/2014
3/8/2016 22102244005 9.70 9/27/2015
9/29/2015 22102314408 4.75 2/13/2014
10/16/2015 22102331408 1.38 3/25/2016
10/16/2015 22102334002 19.10 2/2/2016
2/9/2016 22102344005 6.10 - 3/14/2016
4/10/2014 22102424009 11.30 2/4/2016
10/13/2015 22102431403 15.80 2/10/2014
3/14/2014 22102431409 20.30 1/10/2014
3/2/2016 22102441427 13.30 5/29/2014
9/18/2015 22102441436 11.20 10/29/2015
1/24/2014 22102441436 11.60 3/18/2016
2/13/2014
10/16/2015
3/14/2014
12/11/2013
12/11/2013
11/20/2013
3/1/2016
2/2/2016
5/9/2014
1/28/2014
4/4/2014
3/8/2016
3/7/2016
1172472015
3/1/2016
3/24/2016
2/25/2016
6/12/2014
6/5/2014
12/17/2015
186
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Appendix M —USGS 2017 Well testing Data

‘iTabIe S. Nitrate concentrations in ground-water samples from drinking
‘water wells collected April to December 2017.
'[<; less than, —; no data, —*; sample tap winterized, —-**; could nat access property-no
;ipermission, R; result value reviewed and rejected,
i { i i
Well No. APRIL/MAY MAY/IUNE JULY | SEPT | ocT DEC
'08N/22£-11102 | 161 | 143 | 142 : 136 15.7 15.4
'08N/23E-01F02 |  0.247 0.292 | 0.53 0.594 0.936 | 0.522
{08N/23E-01H02 0.443 115 | 141 i 194 1.83 4.1
'08N/23E-0LI01 |  <0.040 <0.040 | <0.040 | <0.040 | <0.040 | <0.040
08N/23E-05G01 | 11.2 | -- - : - -- -
08N/23E-06H0O2 | 10.3 | 7.66 736 | 7.49 8.37 7.97
O8N/23E-08EQL | 14.3 i 10.8 16.2 ! 172.7 17.7 19.7
08N/23E-10G01 ! 11 o114 11.2 © 113 11.3 | --*
'08N/23E-11R01 ! 0.681 137 | 227 | 175 i 1.16 | 0.715
(OBN/23E-13B01 ; 2.6 354 | 4.12 493 | 519 | 3.67
'09N/22E-01G02 | 11.5 109 | 10.8 105 ¢ 111 | . 116
f09N/22E-02001 . 2.28 2.18 | 2 204 | 229 | 236
'09N/22E-03R01 4.77 456 ' 454 - 458 | 6.94 i 9.13
'09N/22E-04B01 . 2.37 105 = 255 ' 102 | 079 | 0.739
09N/22E-05Q01 @ <0.040 <0.040 ' <0.040 ! <0.040 ' <0.040 | <0.040
09N/22E-09)02 <(.040 <0.040  <0.040 <0.040 | <0.040 <0.040
09N/22E-10A01 <(.040 <0.040 ' <0.040 @ <0.040 @ <0.040 | <0.040 |
"09N/22E-10N03 - - 0.47 0.322 | 0.075 & <0.040 | <0.040 ’
09N/22E-10N04 | - -- ' <0.040 ' <0.040 : <0.040 <0.040
‘09N/22E-11D01 © <0.040 | <0.040 : <0.040 & <0.040 ' <0.040 <0.040
‘FOQN/ZZE-llMOI i 8.02 , 713 | 711 | 889  8.87 8.93
‘09N/22E-12R02 ! 14.5 | 16.4 179 | 18 | 178 17.9
{09N/f22E-14801 | <0.040 | 0.057 @ <0.040 | <0.040 | <0.040 <0.040
09N/22E-22K01 | <0.040 | <0.040 | <0.040 | <0.040 | <0.040 | <0.040
09N/22E-23J01 <0.040 | <0.040 i <0.040 | <0.040 | <0.040 <0.040
{09N/23E-01D01 2,27 | 218 | 216 | 223 | 234 2.57
'O09N/23E-04R01 | 442 | 444 | 44 | 462 | 451 4.49
.09N/23E-04R02 417 | 412 i 4312 | 425 | 42 4.2
'09N/23E-05N01 5.39 | 529 | 529 | 545 | 531 5.42
09N/23E-06B01 | 173 | 174 17 | 173 | 169 -
EOSN/23E-07M02 . <0.040 ! <0040 | <0.040 | <0.040 . <0.040 <0.040
209N/23E—08E02 : 7.19 742 | 762 | 792 | 7.87 7.8
'09N/23E-09HO1 :  <0.040 | <0.040 | <0.040 ! <0.040 | <0.040 | <0.040
‘09N/23E-11K01 | 6.23 | 643 | 6.29 6.58 ' 6.37 6.4
‘09N/23E-13C01 10.3 10.7 10.4 10.7 10.7 111
09N/23E-14G01 ! 14.2 i 15.1 17.3 24.1 32.9 --**
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09N/23E-15D03 12.8 13 12.8 12.7 12.8 12.8
09N/23E-15H03 5.87 5.27 4.54 5.6 5.57 5.73
09N/23E-16C01D 2.62 2.66 2.58 2.57 2.62 --*
09N/23E-17L01 R 19.2 19.3 20.7 19.8 -
09N/23E-18C01 1.89 1.72 171 1.69 1.88 1.85
09N/23E-19D03 8.07 8.29 8.26 8.6 - -
09N/23E-19Q01 2.42 2.19 2.13 2.36 2.38 2.44
09N/23E-20A01 5.02 4.73 3.92 3.57 3.61 3.62
09N/23E-21P01 9.3 9.5 9.47 10.1 10.3 10.4
09N/23E-24101 8.2 5.26 5.13 7.52 7.69 8.25
09N/23E-25J01 12 12.3 13 11.1 10.1 12.8
09N/23€-26B01 2.51 3.92 4.1 4.64 2.67 2.58
09N/23E-27B02 6.13 5.94 5.6 5.41 5.34 5.65
09N/23E-28G01 3.58 3.68 3.75 3.93 3.9 3.84
09N/23E-29B02 4.56 4.66 4.57 4.78 4.73 4.89
09N/23E-31K01 8.41 7.98 8.63 10.7 10.7 10.6
09N/23E-34MO1|  <0.040 | <0.040 | <0.040 | <0.040 | <0.040 | <0.040
09N/23E-35K01 | <0.040 | <0.040 | <0.040 | <0.040 | <0.040 | <0.040
09N/23E-36J01 9.84 5.54 5.36 7.19 6.25 —*
10N/21E-01GO1 43.1 R | 408 | 417 39.4 42.5
10N/21E-02N01 11.1 R 7.04 7.6 7.68 10.3
10N/21E-03D02 11.6 124 | 124 12.2 115 | -
10N/21E-04P02 3.72 R 3.58 3.79 3.75 3.88
10N/21E-05A01 4.63 4.05 4.36 5 4.67 5.28
10N/21E-09F01 2.56 17 2.18 2.73 2.58 2.88
10N/21E-11MO1] 111 8.27 8.63 8.76 8.26 11.3
10N/21E-12R01 15 15.7 15.5 16.2 15.6 15.9
10N/21E-13N01 | <0.040 0.12 | 0211 | <0.040 | <0.040 | <0.040
10N/21E-15E01 2.87 R 3.05 319 | 3.0 3.14
10N/21E-16B01 14.8 R 15.5 15.5 13.2 12.7
10N/21E-16G02 10.8 10.5 9.82 9.87 9.98 10.7
10N/21E-23A01 |  <0.040 | <0.040 | <0.040 | <0.040 | <0.040 | <0.040
10N/21E-24101 |  <0.040 R <0.040 | <0.040 | <0.040 | <0.040
10N/22E-01F01 4.717 3.94 4.02 4.24 4.2 -+
10N/22E-03B02 45.2 43.2 44 44.5 43.1 44.7
10N/22E-04J01 3.93 R 3.83 3.85 3.69 3.92
10N/22E-05P01 8.14 R 7.66 7.98 8.04 8.56
10N/22E-06A01 5.05 6.38 6 6.56 4.85 4.94
10N/22E-07N01 15.8 15.8 16.9 16.5 15.5 15.8
10N/22E-08F02 9.91 9.26 9.96 9.98 9.48 10.3
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'10N/22E-08HO1 | 605 | 579 | 642 | 677 ' 6.82 6.83
'10N/22E-08K04 < 9.66 | 827 ; 931 | 936 | 895 9.09
'10N/22E-08L01 | 842 : 835 | 844 | 876 | 837 8.92
'10N/22E-11502 = 10.8 10.5 11 831 | 87 10.4
10N/22E-13E02 ¢ 7.11 R 6.88 673 | 6.73 7.16
'10N/22E-14K01 = 356 | 351 | 461 488 | 4.4 3.83
'10N/22E-17C02 1 121 | 9.76 | 8.41 10.2 ! 189 18.1
:10N/22E-18G03 941 . 93 916 | 9.04 | 9.03 9.01
. 10N/22E-19L01 <0.040 ' <0.040 | <0.040 | <0.040 | <0.040 | <0.040
'10N/22E-20NO2 | <0.040 | <0.040 | <0.040 | <0.040 | - -
'10N/22E-21R02 | <0.040 | <0.040 | <0.040 | <0.040 | <0.040 | <0.040
'10N/22E-22P01 | 104 | 108 | 107 | 109 | 11 11
10N/22E-23H02 |  4.53 498 | 496 | 508 | 504 5
110N/22E-24M01 . 3.29 3.73 376 | 373 | 3.6 3.78
10N/22E-26C01 | 0.402 0.283 | 0.342 | 0352 | 0.395 | 0.465
10N/22E-27MO1! _ 10.5 R 108 | 104 | 106 | 108
10N/22E-27NO1 i 5.91 5.61 583 | 581 | 592 5.79
'10N/22E-29D01 | ~ 10.5 103 | 101 | 102 | 10.2 11.3
10N/22E-30B01 i 587 . R | 508 | 537 | 573 5.89
10N/22€-34B01 | 149 | 172 : 169 ! 155 | 127 | 9.67
'10N/22E-34B02 | 855 | 856 ° 846 | 852 | 862 8.79
10N/22€-35F03 | 2.16 211 | 213 | 204 | 21 | 209
'10N/22£-36K01 | 17 182 i 161 ' 114 ! 9.87 10.7
'10N/23E-18D01 |  3.52 366 @ 3.88 . 3.83 3.84 3.81
'10N/23E-20G01 |  8.78 8.77 828 | 7.71 7.84 8.09
'10N/23E-22101 |  6.36 5.75 554 | 5.33 5.41 5.59
'10N/23E-23RO1 | 4.46 4.26 129 | 217 19.5 113
‘10N/23E-25007 | 2.76 2.47 284 | 2.65 3.05 2.51
10N/23E-27NO1 | 2.17 | 3.28 343 | 262 ¢ 199 2.07
1ON/23E-28F01 i 415 | 372 | 387 | 3.8 i 451 4.56
“10N/23E-25A01 9.2 . 956 | 977 | 945 9.77 9.86
'10N/23E-30A01 | 194 | 206 | 216 | 217 21 22.3
'10N/23E-31E02 . 125 | 128 | 128 = 16 12.7 13.4
'10N/23E-32K02 . 405 | R | 476 | 573 | 417 4.14
.10N/23E-33D01 ©  9.21 982 | 967 | 102 | 9.49 9.82
I10N/23E-33A01 |  10.3 102 | 113 | 116 | 12.4 14.2
'10N/236-35M01| 928 ¢ 114 | 117 | 975 | 101 10.2
'11N/20E-04Q030 0748 | 0.773 | 0.749 | 0767 ° 0.772 -t
‘11N/20E-06D01 = 7.24 | 7.31 7.56 81 | 7.63 7.6
'1IN/20E-07C01 | 3.29 | 3.13 327 | 317 | 357 3.44
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11N/20E-07HO3 2.46 2.43 2.39 2.34 2.4 2.55
11N/20E-08F01 4.72 4.42 4.28 3.91 4.17 --*
11N/20E-09002 2.05 2.25 2.17 2.07 2.18 2.15
11N/20E-09L02 3.4 3.35 3.71 3.5 3.88 3.32
11N/20E-10C02 176 1.21 11 1.03 1.26 1.53
11N/20E-10P01 2.19 2.23 2.13 1.99 2.18 2.13
11N/20E-11R01 2.46 2.66 2.57 2.47 2.75 2.48
11N/20E-12P02 3.23 3.2 3.17 3.05 3.21 3.25
11N/20E-13J01 2 1.96 1.86 1.76 1.77 1.92
11N/20E-14M03 | 6.25 6.31 6.27 6.15 5.43 5.48
11N/20E-15802 1.38 1.37 145 1.47 1.58 1.57
11N/20E-21802 2.44 2.43 2.79 2.06 2.48 2.56
11N/20E-22Q01 1.35 1.33 1.34 1.29 1.38 --*
11N/20E-23Q02 1.64 1.69 1.56 146 1.53 1.66
11N/20E-24E02 7.4 7.29 7.38 7.5 7.38 7.41
11N/20E-24J03 5.08 4.95 4.92 4.63 4.9 4.99
11N/20E-24N01 5.44 5.31 5.34 4.99 5.4 5.56
11N/20€-24P03 5.01 4.77 5.27 4.96 5.6 5.53
11N/20E-24R01 - 2.86 2.87 2.61 2.72 2.75
11N/20E-25L01 3.91 3.95 3.96 3.56 4.04 4.07
11N/20E-26F01 - 2.32 2.28 2.13 2.23 --*
11N/21E-06R01D,  <0.040 | <0.040 | <0.040 | <0.040 | <0.040 | <0.040
11N/21E-18G01 2.48 R 2.35 2.27 2.28 2.23
11N/21E-19J01 3.12 3.08 3.08 3.01 3.14 3.11
11N/21E-20N01 1.98 2.13 2.12 2.2 2.31 2.32
11N/21E-21N01 2.09 2.03 1.99 1.84 1.99 1.96
11N/21E-21IN02 1.33 133 1.29 1.21 1.25 1.35
11N/21E-27A01 1.22 546 | 0078 | 498 5.47 5.74
11N/21E-28HO1 2.43 2.25 2.41 2.41 2.32 2.37
11N/21E-29M05 | 855 8.46 8.41 8.61 8.15 8.26
11N/21E-30F03 17.6 17.6 17.3 17.3 17.7 17.5
11N/21E-31D01 3.1 2.93 2.9 2.82 2.9 2.96
11N/21E-32N01 7.99 R 8.46 8.65 7.97 8.7
11N/21E-33C02 9.72 R 9.79 10 9.8 10.3
11N/21E-33M01|  6.56 R 6.58 6.99 6.44 7.05
12N/19E-27Q01 | <0.040 | <0.040 | <0.040 | <0.040 | <0.040 [ <0.040
12N/19E-35E01 175 .| 312 1.19 195 | 0961 | 171
12N/19E-36D01 |  <0.040 R <0.040 | <0.040 | <0.040 | <0.040
12N/20E-31B02 | <0.040 | <0.040 | <0.040 | <0.040 | <0.040 | <0.040
12N/20E-33Q02 - 0856 | 0762 | 0772 | 0733 | 0.678
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Attachment C

® Resolution 308-2018: Awarding the Bid for Lower Yakima Valley GWMA Monitoring
Wells Project



BOARD OF YAKIMA COUNTY COMMISSIONERS

IN THE MATTER OF AWARDING

YALLEY GWMA MONITORING

)

THE BID FOR LOWER YAKIMA ) RESOLUTION 308-2018
)
)

WELLS PROJECT

FC 3463

WHEREAS, pursuant to Resolution No. 269-2018, authorizing advertisements for bids a
bid date was set for Wednesday, August 29, 2018, at 2:00 p.m., or as soon thereafter as possible,
in the Public Services 4" Floor Conference Room, Yakima County Courthouse, Yakima,
Washington 98901; and,

WHEREAS, the Clerk of the Board of County Commissioners posted and published
"Notice to Bidders" that plars and specifications for said bid were available from the office of the
County Engineer; and,

WHEREAS, the following corrected bids were received, opened, and publicly read:

I.

Yellow Jacket Drilling Services.....veveeiieienreecreeerereerineneannn. $177,862.36
PO Box 801

Gilbert, AZ 85299

& 00 (AT s T o TP $183,214.20
PO Box 1659

Milion, WA 98354

Environmental West Exploration, INC......vveevveverrenenirerrsnnsnernonn $191,738.30
1015 N. Yardley
Spokane, WA 99212

Budinger & Associates, INC.....ovviviiveiiiiiiciiiicsieceeiescnracneaneans $213,652.79
1101 N. Fancher Road
Spokane, WA 99212

Anderson Environmental Contracting, LLC......c.covveniinieeencnnnnn. $232,664.77
705 Colorado Street
Kelso, WA 98626

Cascade DIIINg, LP....ouneieeiiiiiiiniienvnrnenrneieieienencnsssesensasas $321,110.40
19404 Woodinville Snohomish Rd, NE
Woodinville, WA 98072

ENGINEER'S ESTIMATE . ciiverermesrsscssisasnssssssosaressssessnsassens 5168,529.01



WHEREAS, the Environmental Services Director recommends that the award of bid be

made to the low bidder, Yellow Jacket Drilling Services, for the low bid of $177,862.36, including
Washington State Sales Tax at 7.9%, now, therefore,

BE IT HEREBY RESOLVED by the Board of County Commissioners of Yakima
County, Washington, that the bid for the Lower Yakima Valley GWMA Monitoring Wells Project,
is acceptable, according to the specifications, and is awarded to Yellow Jacket Drilling Services,

PO Box 801, Gilbert, AZ 85299, for the bid amount of $177,862.36 including Washington State
Sales Tax at 7.9%.

DONE this 11% day of September 2018.

Excused
Ron Anderson, Chairman
.e"'g? YAKIL; ™, zﬁxﬁ; D. Leita/ Commissioner
FoW o
F ﬁ;\%oi WAS@’;_'O,;;,,I,
AN - (RPN
J/E//}’/ 74~ .‘f;h Ridar "382
Wﬁ’eﬁ: " Linda Kay O’'Hara . § H J. iott, Commissioner
Deputy Clerk of ‘LECM ' _,-'. cc;':’.' _:: Constiluting the Board of County Commissioners
B 'u,' :"'J‘. (LY ,..-;’;3‘\6\___: Jor Yakima County, Washington
W, * G0



Attachment D

o BOCC214-2018: Amendment Number 2 to Agreement C1600074

¢ BOCC232-2018: Agreement with Yellow Jacket Drilling Services, LLC



]

- e |

DEPARTMENT OF

ECOLOGY

State of Washington

AMENDMENT NO. 02
TO
CONTRACT NO. C1600074
BETWEEN THE
STATE OF WASHINGTON DEPARTMENT OF ECOLOGY
' AND
YAKIMA COUNTY

PURPOSE: To amend the Agreement between the state of Washington, Department of Ecology, hereinafter

referred to as “ECOLOGY,” and Yakima County, hereinafter referred to as
“CONTRACTOR.”

WHEREAS, the following corrections are required:
* Budget adjustment(s) between tasks are needed to complete the program development.

IT IS MUTUALLY AGREED that the Agreement is amended as follows:

1) The Lower Yakima Valley Ground Water Management Area (LYV-GWMA) Contract

Budget be revised to the Amendment Amount breakdown below. The total grant amount
remains the same at $1,614,000.

Original Amount | Amended Amount

Task 1 — Administrative Functions $221,000 $300,000
Task 2 — Program Functions £288,500 $50,000
Task 3 — Technical Functions $1,104,500 $1,264,000
TOTAL $1,614,000 $1,614,000

2) Yakima County is also authorized to move funds between Tasks 1,2 and 3, up to
$20,000.

All other terms and conditions of the original Agreement including any other Amendments remain in full
force and effect, except as expressly provided by this Amendment.
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IL CONTRACT T
SPECIFICATIONS

For The Construction Of;

LOWER YAKIMA VALLEY GWMA
MONITORING WELLS

Yakima County Public Services Project FC 3463




CERTIFICATE

 HEREBY CERTIFY THAT THE ATTACHED DOCUMENTS. PLANS,
AND SPECIFICATIONS CONFORM TO ORIGINALS WHICH ARE
ON FILE IN THE OFFICE OF THE COUNTY ENGINEER OF
YAKIMA COUNTY, WASHINGTON.

L\, 35207 .
"’-’z‘y‘?f’"i"&\

- "‘f( N\l - \?&0

COUNTY ENGINEER

DATE: b’//?l//g



PROPOSAL

This certifies that the undersigned has examined the location of the noted projects:

FC 3463 ~ LOWER YAKIMA VALLEY GWMA MONITORING WELLS

And that the Plans, Specifications and Contract governing the work embraced in these improvements, and
the method by which payment will be made for said work, is understood. The undersigned hercby proposes
to undertake and complete the work embraced in these improvements, or as much as can be completed with
the money available, in accordance with the said Plans, Specifications, and Contract, and the following
schedule of rates and prices:

NOTE: Unit Prices for all items, all extensions, and total amount of bid shall be shown. No orul, telephonic, facsimile, or
telegraphic Bids or modifications shall be considered or accepied.

BID DOCUMEN1S

FC 3463

Item Approx.
No. Description Quantiry Unlt Unit Price Total Item Amount
HOLLOW STEM AUGER GENERAL
la MOBILIZATION/DEMOBILIZATION 1 LS. $ 0o S 000
SONIC GENERAL
ib MOBILIZATION/DEMOBILIZATION 1 LS. $ 5 000 00 $5.000 00
2 SITE PREP AND SETUP 20 EACH | Somso0 19500 00
3a__ | DRILL HOLLOW STEM AUGER BORINGS 200 LF. | Sz §100000
3b | DRILL SONIC BORINGS 1400 | LF. | Sawm gsas0®
4 MONITORING WELL CASING AND SCREEN 1,600 LF. | Ssw b i
5 SAND PACK 200 L.F. S 2000 §+ 00000
6 | WELL SEAL 1,400 LF. | Suw $1.000.00
7 SURFACE COMPLETION 20 EACH | S w200 §9 0000
SUPPLY 55-GALLON DRUM AND DISPOSE OF
$ DRILL CUTITNGS 10 EACH | S0 $2,000.00
9 WELL DEVELOPMENT 20 HOUR | $ ns00 § e.500.0
PROJECT TEMPORARY TRAFFIC CONTROL -
102§ NO FLAGGERS 16 EACH | Samm $ 460000
PROJECT TEMPORARY TRAFFIC CONTROL -
106__ | FLAGGERS 4 EACH | § 1000 $ 100008
11 MINOR CHANGES EST. FA [$ 1000000 1§ 10,000.00
. Subtotal $ reaag 0
Washington State Sales Tax @ 7.9% S tonw -
BID TOTAL S 1770828

—t . - -

- -




PROPOSAL -~ Continued

The bidder is hereby advised that by signature of this proposal he/she is deemed to have acknowledged all
requirements and signed all certificates contained herein.

A proposal guaranty in an smount of five percent (5%) of the total bid, based upon the approximate estimate of
quantities at the above prices and in the form as indicated below, is attached hereto:

CASH {1 INTHEAMOUNTOF
CASHIER'S CHECK [ ] DOLLARS
CERTIFIED CHECK [ 6 ) PAYABLE TO THE COUNTY TREASURER
PROPOSAL BOND [»} INTHE AMOUNT OF S PERCENT (5%) OF THE BID
Bidder acknowledges receipt of the following Addendum’s:

No. Date

—T pa

The undersigned has telephoned the Office of the Yakima County Engineer for verification of the number

of Addendum’s issued.
SIGNﬁE QL.E.A;L?HORIZED QFFICIAL(S)
: AN - Aonarg otarc
¢ —Doopmpns Maneger

Title:

Firm Name: Yoow Jycket Orting Seruces, LLC

Address: » 3 bax 30}
Gavart, A2 35799
Phone No.: 533252

Washington Registration No.: cevaLounsy

Federal ID Tax No.: 33727439

UBI No.: e i0AGANTY

E-Mail Address: SoriGryprtinyg gomn
Sigped and swom (or affigned) before me on__gpzam
C 2 é ! : { Date
I JO ANNE BITES
NOTARY PUBLIC -~ Pubfe - Szt of Azome
MY appointment expires__gnn . WPM‘;?"WM’
(Scal and Stamp) March 21, 2021

NOTE: (1)  This propesal is not transferable and any altcration of the firm's name enicred hercon without prier permission frem the
County Engineer shalt be cause for considering the proposal imegutar and subsequent rejection of the bid.
(2)  Pieaze refer 1o Section 1-02,6 of the Standard Specifications, re: “Preparation of Froposal™,
(3)  Shouid it be necessary to medify this proposal either in writing or by electronic scans, please make refercace to the following
proposal number in your communications FC 3463,

BID DOCUMENTS
FC )53
3




MESSRRRRIRREe— - |

LETTER OF RESPONSIBILITY

Date: 18
County Road Project No.: FC 3463

TO:
BOARD OF COUNTY COMMISSIONERS OF YAKIMA COUNTY, WASHINGTON
(Party awarding principal contract)

Dear Sirs:

I hereby maintain that I am a responsible bidder as contemplated by the policies of the State of Washington
(Chapter 157, Laws of Washington of 1937).

a. My permanent place of business is [— , which 1
have maintained for _x years.

b. 1have adequate plant equipment to do expeditiously and properly the work contemplated for Yakima
County, Washington.

DESCRIPTION OF WORK:
EC 3463 — Lower Yakima Valley GWMA Monitoring Wells

1 have the following equipment available for this work:

Ornt SUCh~mgunted sonic: orl fig - & Tarre Sanie TSI V50T model yeur 2007

c. Ihave adequate funds to promptly meet obligations incident to this work.
Bank reference: Wals Fargo Bark, Dasesl Rodvigues, S80-377- 1588

d. [have had experience in this class of work, having constructed the following improvements.
1 hereby centify that the above is & true and accurate statement.

Very truly yours,

QG

~
O L
Contractor R ““";“ uc

NOTE: This sheet need not be submitted, unless so requested by the Engineer subscquent to opening of
bid. This “letter of responsibility” shall not be construed to be a request for prequalification of
bidder.

BID DOCUMENTS
FC 3453




DEFINITION OF TERMS

In interpreting these specifications, the following definitions shall prevail:

STATE: The State of Washington.

SECRETARY OF TRANSPORTATION: Secretary of Transportation of the State of Washington.
BOARD: The Board of County Commissioners of Yakima County.

ENGTNEER: County, or construction engineer, or his duly authorized assistants by whom all explanations
and directions necessary for the satisfactory prosecution and completion of the work described in these
specifications will be given.

CONTRACTOR AND/OR SUPPLIER: The person, firm, co-partnership, or corporation, or any lawful
agent of such person, firm, partnership or corporation constituting one of the principals to the contract and
undenaking to perform the work herein specified.

CONTRACT: The Agreement between the Contractor and the County of Yakima acting through the Board
of County Commissioners. The contract shall include the accepted “Proposal”, “Plans™, “Specifications”
and “Contract Bond”, also any and all supplemental agreements which reasonably could be required to
complete the construction of the work in a substantial and acceptable manner.

PROPOSAL: The written offer, or copy thereof of the bidder to perform the work proposed.
PLANS: The officially approved drawings, or reproductions thereof attached 10 this contract.

SPECIFICATIONS: The directions, provisions and requirements contained hercin, together with all
written agresments made, or to be made pertaining to the method and manner of performing the work, or
to the quantities and qualities of materials to be furnished under the contract.

CONTRACT BOND: The appraved form of security fumished by the Contractor and his surety as a
guarantee of good faith on the part of the Contractor to execute the work in accordance with the terms of
the contract,

LABORATORY: The laboratories of the Department of Transportation, or other laboratories designated
by the engincer.

AMOUNT OF THE CONTRACT: For the purpose of awarding the contract and determining the amount
of the bond, the lump sum bid, or the summaticn of the products of the approximate quantities shown on
the plans or othenwise stated by the unit prices will be considered the total amount of the bid and the full
amount of the contract price.

BID DOCUMENTS
FC 3453
5




Failure to return this Declaration as part of the bid proposal package will make
the bid nonresponsive and ineligible for award.

NON-COLLUSION DECLARATION

1, by signiag the proposal, hereby declare, under penaity of
perjury under the laws of the United States that the following
statements are true and correct:

I. Thatthe undersigned person(s), firm, association or corporation has
(have) not, either directly or indircctly, entered into any agreement,
participated in any collusion, or otherwise taken any action in restraint of
frec competitive bidding in vonnection with the project for which this
proposal is submitted.

2. That by signing the signature page of this proposal, I am

deemed to have signed and have agreed to the provisions
of this declaration,

NOTICE TO AL, BIDDERS

To report bid rigging activitics call:
1-800-424-9071

The U. 8. Depariment of Transportation (USDOT) operates the above toll-free
“hotline™ Monday through Friday, 8:00 a.m. to 5:00 p.m., eastern time. Anyone
with knowledge of possible bid rigging, bidder coilusion, or other fraudulent
activities should use the “hotline™ to report such activilies.

The “hotline™ is part of USDOT’s continuing elfort to identify and investigate
highway construction contract fraud and abuse and is operated under the
direction of the USDOT [nspector General. All information will be treated
confidentizlly and caller anonymity will be respected.

BIO DOCUMENTS
FC 143
6
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Centification Regarding
Debarment, Suspension, Ineligibility and Voluntary Exclusion
- Lower Tier Covered Transactions

This certification is required by the regulations implementing Exccutive Order 12549, Debarment and
Suspension, 29 CFR Part 98, Section 98.510, Participant’s responsibilities. The regulations were published
as Part VII of the May 26, 1998 Federal Register (pages 19160-19211).

(BEFORE COMPLETING CERTIFICATION, READ ATTACHED INSTRUCTIONS
WHICH ARE AN INTEGRAL PART OF THE CERTIFICATION)

(1) The prospective recipient of federal assistance funds centifies, by submission of this proposal, that
peither it nor its principals are presently debarred, suspended, proposed for debanment, declared

incligible, or voluntarily excluded from participation in this transaction by any federal department or
agency.

(2)  Where the prospective recipient of federal assistance funds is unable to certify 10 any of the statements
in this certification, such prospective panticipant shall attach an explanation to this proposal.

This certification is also applicable to violations to prevailing wage law (chapter 39.12 RCW), registration
law (chapter 18.27 RCW), or industrial insurance law (chapter 51.48 RCW).

Ruchard Leltanc, Opershont Menage
Name and Title of Authorized Representative

203
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Yakima County Public Services

Certification of Compliance with Wage Payment Statutes

The bidder hereby centifies that, within the three-year period immediately preceding the bid solicitation date
(_csmn ), that the bidder is not a “willful” violator, as defined in RCW 49.48.082, of any
provision of chaplers 49.46, 49.48, or 49.52 RCW, as determined by a final and binding citation and notice
of assessment issued by the Department of Labor and Industries or through a civil judgement entered by a
court of limited or general jurisdiction,

I centify under penalty of perjury under the laws of the State of Washington that the foregoing is true and
correct.

Yelow Jackel Dmdng Servces. LLC

Bidd
DN

i
Signature of Authorized Official*

Fricrang LaBan
Printed Name

Operstioes Maneger

Title

- Phoewes ~
Date City State

Check One: uc
Individual Partnership Joint Venture Corporation

State of Incorporation, or if not a Corporation, State where business entity was formed:

AZ

ifa co-partnership, give firm name under which business is transacted:

NIA

*If a corperation, proposal must be executed in the corporate name by the president or vice-president (or
any other cerporate officer accompanied by evidence of authority to sign). If a co-partnership, proposal
must be executed by a partner.

BID DOCUMENTS
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BIDBOND

The makers of this bond are. Yobiow Jacket Drilling Services, LLC .as Principal.
and Nationwide Mutual Insurance Company . as Surc()- and are
held and firmly bound unto the Yakima County Public Services . hereinaller called the District. in

the penal sum of TEN PERCENT (10%) OF THE TOTAIL BID PRICE of the Principal
submitted to DISTRICT for the work described below, for the payment of which sum in lawful
moncy of the United States, well and truly to be made, we bind oursclves. our heirs. exccutors.
administrators. successors and assigns. jointly and severally. firmly by these presents.

THE CONDITION OF FHIS OBLIGATION IS SUCH that whereas the Principat
has  submitted the  accompanying bid  dated August2oth 2018, for  the
Projoct FC 463 Lowor Yakima Valtay GWMA Monitoring Wells

II'the Principal does not withdraw its bid within the time specified in the Contract
1Jocuments: and if the Principal is awurded the Contract and provides all documents 1o the
District as required by the Contract Documents: then this obligation shall be null and void.
Othenwise. this bond will remain in full foree and cffeet.

Surety. for value received. hereby stipulates and agrees that no change. extension
of time. alwration or addition 1o the terms of the Contract Documents shall in alfect its obligation
under this bond. and Surety does hereby waive notice of any such changes.

In the event a lawsuit is brought upon this bond by the District and judgment is
recovered. the Surety shall pay all litigation expenses incurred by the District in such suil,
including reasonable attorneys” fees. court costs, expert witness fees and expenses.

IN WITNESS WHEREOF, the above-bound partics have executed this instrument
under their several scals this 27 day of Avgust .2018. the name and corporate
scal of each corporation.

(Corporatc Scal) Yellow Jacket Driling Services, LLC

By Richard LeBlanc

Title Prncipat Managing Member

Nationwice Mutual Inswance Company

(Corporatc Scal) Sur@
Yechaord Bluder

fly Richard B. Usher

(Attach Auorney-in-Fact Cenificate) Title Anomey-in-Fact

BID BOND
-1-



STATE OF ARIZONA )
} ss.
COUNTY OF MARICOPA )

On this 270 day of August . in the year 2018, before me, Brian Baker .a
Notary Public in and for said state, personally appeared Richard 8. Usher . known to me to

be the person whose name is subscribed 10 the within instrument as the Autorney-In-Fact of the
(Surety) acknowledged to me  that he subscribed the name of the Netionwide Mutuat insurance Comoany
(Surcty) thereto and his own name as Attorney-In-Fact,

S

Notary Public in and for said State

ERIAN BAKER
NOTARY PUBLIC, ARIZONA
MARICOPA COUNTY
My Commission Expices
September 17, 2013

(SEAL)

Commission cxpires: 0917722018

NOTE: A copy of the Power-of-Attorney to local representatives of the bonding company must
be attached hereto.

BID BOND
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Powaer of Attorney

ANOW &L MEN BY THESE PRESENTS THAT:

Natcrmide Mutyal Insurance Cempsny, an Ohe curporaton AMCO Insuranca Company. an lowa Cozposacion
Nahonal Casuay Compaty. an Ohio corporation Afieq Progerty end Casuaity insursnce Comoany, an lowa corporation

rerenafter refemed (o severally as the "Company” and callectivey 83 Ihe Companma” coes heretry make, conshiuie and Jppoin;

RICHARD B, USHER TAYLOR B. USHER DEBORAN STREETER

PHOENIX AZ
#acn In iheir individual capaly, its rue and lawha sttorney-n-fact, with Ul power and autherity o sign. seal. ard execute on its ochall any aad aft Sonds sid
unEe1aNngs, and oXher opligetony imrumenis of 3imuar nature. m penafies nol exceeaing e sum of
ONE MILLION FIVE HUNDRERD THOUSAND AND NO/100 DOLLARS $ 15000000
and 1o bing the Compary thereby, as LUty and {0 Ihe same extent 38 f such Ingirumerts wens Signea by the duly aahonzed officers of he Company: arws all Acts
of 18id Altorney pursut 10 the auihority given are herety ratSed ard confimec.

This povser of aftomey is made ardd eascuted pursuant (o and by authority of the kafowing iesuution duly scopied Dy the board of dirsciors of the Compary:

"RESOLVZD. tha: the prestent, or arly vior Dresioent be, andd eBch hereby m, Zuthcrized anc empowered lo appoint atorneys-in-fac of the Compaany.

and 1o svthodze thent 10 @xedute and dotver on dohall of the Company eny ang &l bonds, fams, Bpplicalons, Mmemorandums, cncefalings,
fecognizances, transfe’s, Zonracts af indemnity, policies, conracts guarantesing the oetly aof persony nokiing positions of public or private rus:, ard oher
wiikings obkigatory In nalure that the tusiness of the Company may require; and 1o medhy of revoh e, with of Withoul ceuse. any such sppolmment ¢r
authorily; dovidod, however, That Ihe suthorty g-anted hereby shall in no way lime ire auncrity of ciher uly auhorized agents o $ign and countersgn ary

uf said docaments on behal of the Company.”
"RESOLVED FURTHER. that such afiomeys-in-fact shatt hawva Al power and suthorlty 19 8xecute and Jeiver any and all such Gocumends anc (o bind (he

Company sutject 1o e terms ond fimAations of the powe: of aorney issued 'o hem. and to atfix the seal of the Compary inereio; providee. soweve:, that
13id 323! 3na0 ot be necessany lor the validty of sny such documents

This power of at'orney is $i9ed And $23IC3 UNCES and Dy INe OIOWNG Dylaws Suly adoped by the board of direcscrs of ine Company.,

Execution ot inyirumenis _ any vice president. 3y assistanl secretary cr any assistant veasurer shall have tha power and suthonty 10 3ign o atiest al
BpOioved doTuments, INSTUMENts, Contracts, of olnNer Papers in Connecion wiln the oparstion of ihe Susingss of the company n adglion & the chainman of
ihe board. the chie! executive officer, presicant, tressurer of seaetary, provided, however, Lhe signatre of any of them may be prinied, engraved or

$1ameed on any aporoved document, contract. nstrument, o other papers of e Company.

IN YATNESS WHEREOF , the Company has caused thigslume 13 zuﬂ Egﬁ' stiesled by he signamse ot its oficer tne ____Ist__cay of
—dae 20T

nt
\ Y
" Amo-%mt\l.unese. Vice Preaident of Nallonwice Mutual Insuranca Comparry, Natonal
S X Casuaty Y. AMCO Insurance Comgany, Allled Prooerty and Casually Insaance Comgany

ACKNOWLEDGMENT

STATE OF NEW YORK, COUNTY OF NEW YORK: 33

Onthis In dayof Mzy | 20017 | pelora me canmwe the abova.named office: for the

Company aforesaid, to me personally xnown 1o be the officer desaibed in 3ng who exscuted he

precaqing ingtrume:t, 3ng he acknowedged the execution of the same, Bny being oy ma duly

$worn, deposes and 33ys. e he s e cificer of the Comparry foresaid, thal the sea! afliced

heretn is the corporate seal ¢f sald Company, and the $aid corporale seal and s signanre were
i instrument by the dutherity and directon of saia Company

BARRY T. 8ASSS .
Notay Putvic, Surte o New Toru ; / b; . -
No. Q714658400 i
Cusiding i New Yor< County omary Fyone
. Oic3 Aped My Corraysion Cowes
Apsl W, 221D

CERTIFICATE
I.Lawa B Guy. Ass’s1ant Secoetary of the Company. do heredy certify tha; the loregoing i # ful, ¥ue anc correct cooy of tne ongicsl power of anorney isued
by the Cempany: that tre reso.uhon induded Iherein s 3 true and comrect ranscript from (e minutes of e meetings of he bosds of ¢irectors and the same has
not been revoked or umanded N ANy manner. 131 5§30 Antonlo C. Albanese was on the daw of 1ie execution of the foregoing oawer of sTomey e duty elected
officar of re Company. and tha corporate $631 and Ns signature a3 o¥icer were duly atfixed ana subrscribed 1o the said nstruent Dy he authanly of suid board
of directors; 8ng the foregowng power of aitomey = 31l in 1LA force andg e*ecl,

IN VATNESS WHERECE, | have neraunia suoscrbad my name as Assistans Secretary. and affixed the corbt/® 353 9/ 340 g Cumpary tis oAy of

27th

JAugust 2018
o G"‘;}_

This power of ettarmey axpirse—ADTl 30, 2010

B0J 1(05-17}00

Assistant Secretary

22130
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CONTRACT

THIS AGREEMENT is madc and entered inty between Yakima County. scting under and by virtue of Titles 36 and 39

RCW, hereinafier called the "COUNTY™ and YELLOW JACKET DRILLING SERVICES, hereinafiet called the
“CONTRACTOR",

That in consideration of the terms and conditions contained herein and attached and made a part of this agreement, the

parties hereto covenant and agree as follows:

I

.

vt

Vil

VI

The CONTRACTOR shall do all work and fumish all tools and equipment for FC 3463 — Lower Yakims Valley
GWMA Monitoring Wells, and shall perform any changes in the work in accerdance with the Contract Documents.
which include the Contract Form, Bidder's completed Proposal Fonn, Scope of Work, Contract Plans, Contract
Provisions, WSDOT 2018 Standard Spccifications, Standard Specifications, Standard Plans, Addenda, various
certifications and affidavits. supplemental agreements, and uny change orders—all of which arc incorporated by
reference and made a part of this agreement. In the event of any conflict between terms or provisions contained in the
following with those provided in the incorporated documenis, the explici: provisions comained here sha!l contral over
those provided in incnmorated docnmenis.

The CONTRACYTOR shall provide and bear the expense of all equipment, marcrial and labor of any sort whatsoever
that may be required for the transfer of muterials and for construciing and completing the work provided for in the
Contract Documents except thosc items mentioned therein to be fumished by Yakima County.

The COUNTY hereby promises and agrees to pay the CONTRACTOR according to the conditions stated in the Contract
Documenis.

The CONTRACTOR for itself, and for its heirs, executors, administraiors, successors and assigns does hereby agree 10
the full performance of all the covenants herein ¢ontained upon the pant of the CONTRACTOR.

[t is further provided that no lability shall attach to the COUNTY by reason of entering into this Contract, excepl as
expressly provided herein.

The parties agree that, for the purpose of this agrcement, the CONTRACTOR is an independent contractor and neither
the CONTRACTOR nor any employee of the CONTRACTOR is an employce of the COUNTY. Neither the
CONTRACTOR nor any cmployce of the CONTRACTOR is entilled to any benefits that the COUNTY provides its
emgloyces. The CONTRACTOR is solcly responsible for payment of any statutory workers eompensation or
employer’s liability insurance as required by state law,

If any provision of this Agrecment or any provision of any document incorporated by reference shall be held invatid,
such invalidity shall not affect the yther provisions of this Agrecment. which can be given effect without the invalid
provision if such remainder conforms 10 the requirements of applicable law and the fundamental purpose of this
agreemen, and 10 this end the provisions of this Agreement are declaced to be severable.

In the event that cither party shall be required to bring zny action to enforce any of the provisions of this Agreement, or
shall be required 1o defend any action brought by the other party with respect to this Agreement, and in the further event
tha onc party shall prevail in such action. the Josing party shall, in addition to sl other payments required therein, pay
all of the prevailing party’s actual costs in connection with such action. including such sums as the coun or courts may
adjudge reasonable as atlomeys® fees in the trial court and in any appellaic courts.

INFORMATIONAL BID DOCUMENTS
FC 3463
9



IN WITNESS WHEREOF, the CONTRACTOR has cxecuted this instrument, on the date indicated below and Yakima County
has caused this instrument to be exceuted in the name of said COUNTY by and through the Board of Yekima County

Commissioners on the datc indicated below,

CONTRACTOR:

Signed: _September 13 , 2018

2Ll

Signature for CONTRACTOR

Richard LeBlanc
Print ot Type Name of Person Signing

Operations Manager

Titte

Foregoing Contract approved and ratified

.28

Suraty

Attorney in fact

BOARD OF YAXIMA COUNTY COMMISSIONERS
Signed: Qf‘fﬂm: é , 2018

Excused

Ron Ande

o

Michae! D%omhs&oner

J. Rand Elfictf, Commissioner
Construti Board of County Commissioners
for Yaxi ly, YWashingion

ATrEST:_ Clerk of the Board

Ta L«

SAY
WS
)

HviRo
AN

319

Rachel Michael o5 LS
h e e Ca
.|'||“:?S ..... S%‘s%-__
Approved as o form: “‘\\“““““..-""'
Deputy Prosecuting Attorhey
INFORMATIONAL BI POCUMENTS
BOCC232-2018

KC 3461
10 October 2,2018



PERFORMANCE BOND
(RCW 39.081

KNOW ALL MEN BY THESE PRESEN I'S. That _Yetiow sacket Driker; Sernces . a5 "PRENCIPAL™ and _
N oo Mutual in Comoany . a corporation suthorized te do business in the State of Washington, as
“SURETY ™, are jointly and severally hekd and bound unto Yakinie County, Washington in the penal sum __ o
hmmithnd =eDotlars (S 1778623 ) fur the payment of which by these presents we

Jointly and severally bind ourselves, our beirs. excourors. adminismrators, assigns, and successors.

THE CONDITION af this bond is such that WIHEREAS, on _September 12 . 2018, the PRINCIPAL excented a
certain Contract with the County, by the terms of which PRINCIPAL agrees to fernisk all material and ksbor and will undeetake
and complete the construction of FC 3463 = Luwer Yahima Valley GWMA Monitoring Welly, according to the maps, plans
and specifications made a pant of said Contract. which Coniract is attached hereto and by this reference is incurporated herein
and made a pant hereall. FURTHER, the SHRETY agrees to be bound by the laws of the State of Washington and subjecied 1o
the jurisdiction of the State of Washington,

NOW, THEREFORE. il the PRINCIPAL shall Daithfully petform all the provisions ot such contract and pav all laborers.
mechanies, subcontractors and materialmen. and all persons who supply such persons or subgontraciors with provisions or
supplies for the camrving on of such work, then this ebligition 1o be void, utherwise to remain in full fores and eflect.

Deted this 1310 ¢y or September .2018.

'D\- Lit’.. APPROVED: YAKIMA COUNTY

PRINCIPAL yellow Jacket Drilling Services

ny: Richard LeBlanc B ==

. . Vg 2r Chair of the Buard of
Tine: Principal Managing Member w\'nkima Counry Commissinncrs

. _ 5 nue:_OCAOZN. 2. o1
SURETY Nationwide Mutual Ihsurance Company

By: Richard B. UShE{}{M& Approved as w form:
Atorawy-in-Fact M
Dcpul;l’msccutingf\u'lin oy o

Hitt & Usher LLC

Name of Loca! Olice oF Agent

3030 N 44th St #300,Phoenix, AZ 85018
Address of Loca) Office Agent

BD758572 _
BOND NUMBER YAKIMA COUNTY CONTRACT NUMBER

INEORNMA LIONAL QI DOCUNNYTS
O 3A3
1"
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CERTIFICATE OF LIABILITY INSURANCE

OP ID: DS
DATE (MMADO/YYYY)
09/13/2018

YELLO-2

THIS CERTIFICATE 1S ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPQON THE CERTIFICATE HOLDER. THIS
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POUCIES
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

certificats holder In lieu of such endorsemant{s).

IMPORTANT: If tho certificate holder is an ADDITIONAL INSURED, the policy{ies) must be endorsed. If SUBROGATION {5 WAIVED, subjact to
the tarms and conditions of the policy, certain poficies may require an endorsement. A statamaent on this cortificate does nat confer rights to the

PRODUCER

Hill & Usher LLC

Insurance. Bonds. Benofits.
3033 North 44th Streat, #300

ONT
e C

ommercial Service Team

PHONE
L(AVS, o, Ext):

602-956-4220 | (%, noy, 602-956-4418

0batss. doccontrol@hillusher.com

Phoanix, AZ 85018
Steve R, Shlelds WSURER(Y) APFORDING COVERAGE NAIC 8
NSURER A : Travelers Property C Co 25674
WSURED Yehiow Jacket Driiling WIURER 8 ; Traveiers Praperty Casealty Co j25674
Services LLC
Richard LeBlanc dba INSURER € : Travelers Indemnity Co 25658
Yollow Jacket Drifling INSURER D : Hormeland Wt ance Co of MY 34452
PO Box 801
Gilbert, AZ 85299.0801 INSURER E -
WNSURER F :
COVERAGES CERTIFICATE NUMBER: REVISION NUMBER:

THIS 1S TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERICD
INDICATED. NOTWITHSTANDING ANY RECUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE PCUCIES DESCRIBED HEREIN 1S SUBJECT TO ALL THE TERMS,
EXCLUSIORS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS.

a,’,{‘ TYPE OF WSURANCE |&ﬁ§’n°f" POLICY NUMBER "3“‘""“ I @%1 LTS
A | X | COMNERCIAL GENERAL LIABILITY [ EACH OCCURRENCE [ 1,000,000
_] CLAMS-MADE i X .ioccun ' Prco-mrm—mx.u | 04012018 | 04/01/2019 mn““usag;'?g?m'm, s 300.0¢0
. | MED EXP (A ore derson) | § 5.000
_ | ‘ PERSONAL & ADV INAJRY | § 1,000,000
GENL AGGREGATE LiMIT APPLIES PER: GEMERAL AGGREGALE s 2,000,000
poucy [ X] 588 1 | ! 2,000.0
| XCI '__jM0C . PRODUCTS - COMPOP ACG | 3 000,000
| oree: l ' :
romceke ek — [EEESEIOT s Tg00s
B | X | anrauto | (DT410-27384550. T8..18 OA/D172018 | 0470172013 | BODLY INIURY (Per parson) | 3
|| ALownen [_| SCHEDULED | I : BODILY SNJURY (Pwt acoaen)] $
E MRED AUTOS I X | fregrmeo . I | (P et $
. l } [} I 3
| X [vmuereiatas | X | occun ) ! EACH OCCURRENCE s 10.000.0001
B EXCESS Lian CLAMS-MADE ‘CUP-25444680-17-26 04/01/2018) 04/01/2019 | accrecaTe s 10,000,00
oeo | X [ rerennons ool 4| ! s
1 ERS COMPENSATIO (3 OTH-
D EMPLOTERS LIABILITY N I X | sfaryre || ea
C  [ANY PROPRETORPARTMEREXECUTIVE UB-20440718-£7-28 04/01/2018 | 04/0172019 | g1 EACH ACCICENT s 1,000,000
OFRICER/MEMBER EXCLUDED? NIAf '
{Menantory in N} EL DISEASE - EA EMPLOVEE § 1.000.0004
K van, 0480N58 UG I l
DESCRIPTION OF OPERATIONS Baiow | E.L OisEASE . POUICY LinaT | 5 1,000,000
B lecuiorment Flosr ' B601367M582 94/01/2018 | 04/01/2019 [Insd equi as sched
D |P()l.l..JF'lFtOF |?910060380001 04/01/2018 | 04/01/2019 [Occ/Agg 10,000,000
| ' } !

DESCRIPIION OF OPEAATIONS FLOCATIONS } VEMICLES (ACORD 101, Addithonsl Reman s Schedule, may be stlached § mors space I required)

RE:PC 3463 LOWER YAEIMA COUNTY GWMA MONITORING WELLS
ADDITIQNAL INSURED FORMS CGT246 & CAT4A74 ATTACHMED.

CERTIFICATE HOLDER

CANCELLATION

YAKIMA COUNTY PUBLIC SERVICES
128 N 2ND STREET
4TH FLOOR COUNTY COURTHOUSE
YAKIMA. WA 98901

YAKIMAC

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE
THE EXPIRATION OATE THEREOF,
ACCORDANCE WITH THE POLICY PROYISIONS.

NOTICE WILL BE DELIVERED IN

AJTHORIZED

il

REPREIENTANIVE

ACORD 25{2014/01)

© 1988-2014 ACORD CORPORATION. All rights reserved.

The ACORD name and 10go are registersd marks of ACORD



Policy DT-CO-2J407688-PHX-18

COMMERCIAL GENERAL LIABILITY

THIS ENDORSEMENT CHANGES THE POLICY. PLEASE READ IT CAREFULLY

BLANKET ADDITIONAL INSURED
(CONTRACTORS)

This andorsement modifies insurance provided under the following:
COMMERCIAL GENERAL LIABILITY COVERAGE PART

1.

CG D2 46 08 05

WHO IS AN INSURED - (Section N} is amended
fo indude any person or organization thal you
agree in a “written contract requiring insurance®
to include as an additional insured on this Cover-
age Part, but

a) Only with respect to lisbility for “bodlly injury®,
“property damage” or *personal injury”™; and

b} if, and only to the extent that, the injury or
damage is caused by acts or omissions of
you of your subcontractor in the performance
of "your work™ 10 which the “written contract
requiring insurance” applies. The person or
organization does not qualify as an additonal
insured with respect lo the independent acts
or omissiony of such person or organization.

The insurance provided to the addltional insured
by this endorsement is imited as follows:

8) In tha event that the Limits of Insurance of
this Coverage Part shown in the Dedaralions
excead the limits of liability required by the
“written contract requiring insurance®, the in-
surance provided to the addfitional insured
shall be limited to the limits of liabRity re-
quired by that “written conlract requiring in-
surance”. This endorsement shall not in-
crease lhe fimits of insurance described in
Section i = Limits Of Insurance.

b) The insurance provided to the additional in-
sured does not apply to *bodiy injury”, “prop-
erty damage” or “parsonal injury” arising out
of the rendering of, or failure to render, any
professional architecturat. engineedng or sur-
veying services, including:

L. The preparing, approving. or failing to
prepare or approve, maps, shop draw-
ings, opinions, reports, survaeys, field or-
ders or change orders, or the preparing,
approving, ¢r failing to prepare or ap-
prove, drawings and specifications; and

. Supervisory, inspection, architectural or
anginearing activities.

© 2005 The St. Paul Travelers Companies, Inc.

€) The insurance provided to the addrional in-
sured does rot apply 1o "bodily injury™ or
“property damage® caused by “your work®
and induded in the "products-completed op-
erations hazard® unless the “written contract
requiring Insurance” specifically requires you
o provide such coverage for that additional
insured, and then the insurance provided to
the additional insured applies only to such
*bodily injury” or "property damage” that oc-
curs before the end of the period of time for
which the “written contract requinng nsur-
ance” requires you (o provide such coverage
or the end of the policy period, whichaver is
garliar,

3. The insurance provided to the additional insured

by this endorsement is excess over any valid and
collectible *cther Insurance™, whether primary,
excess, contingent or on any cther basis, that is
avaidable to the additional insured for a loss we
cover under this endorsement. Howaver, if the
“written contract requiring Insurance® specifically
requires that this insurance apply on a primary
basis or a primary and non-contributory basis,
this insurance |s primary to “other insurance”
available to the additional insured which covers
that person or organization as a named insured
for such loss, and we will not share with that
“other insurance”, But the insurance provided lo
the additional insured by this endorsement still is
excess over any valid and collectibla “other in-
surance®, whether primary, excess. contingent or
on any other basis, that is available 10 the addi-
tional insurod when that person or organization is
an additional insured under such “other insur-
ance®.

. As 3 condilion of coverage provided to the

additional insured by this endorsement:

a) The additional Insured must give us written
notice as soon as practicable of an "occur-
rence” or an offensa which may result in a
claim. To the extent possible, such notice
should include:

Page 10of2



Policy DT-CO-2J407688-PHX- 18

COMMERCIAL GENERAL LIABILITY

b)

c)

d

Paga 2012

i. How, when and where the “occurrence”
or offensa ook place;

. The names and ackiresses of any injured
persons and witnesses: and

ifl. The nalure and location of any injury or
damaga arising out of the “occurrence™ or
oflense,

Ii a ¢laim is made or “suit” is brought against

the additional insured, the additional insured

must:

. Immediatety record the specifics of the
claim or "suit® and the date received: and

li. Notify us as soon as practicable.

The additional insured must see to il that we
receive written notice of the claim or “suit” as
S00nN as practicable.

The additional insured mus! Immediately
send us copies of all legal papers recaived in
connection with the claim or “suit”, cooperate
with us in the invesligation or setlement of
the claim or defense against the “sult”, and
otherwise comply with ail policy conditions,

The additional insured must tender the de-
fense and indemnity of any claim or "suit® to

© 2005 The St. Paut Travelers Companies, Inc.

any provider of "other insurance” which would
cover the additional insured for a loss we
cover under this endorsement. However, this
condition does not atlect whethar the insur-
anca provided ta tha additional insured by
this endorsemenl s primary o “other insur«
ance® available to the additional insured
which covers that person or organization as a
named insured as described in paragraph 3.
above,

5. The following definition is added 10 SECTION V.,
= DEFINITIONS:

“Wrillen contract requiring insurance* means
that part of any written contract or agreemant
under which you ara required to include a
person or organization as an additional in-
sured on this Coverage Part, provided that
the "bodily injury” and “property damage® oc-
curs and the “personal injury” is caysed by an
offense committed:

a. After the signing and execution of the

contract or agreement by you,

b. While thal part of the contract or
agreement is in effect; and

c. Before the end of the policy period.

CG D246 0805



Policy D'-810-2J354550-T11.-18

COMMERCIAL AUTO

THIS ENDORSEMENT CHANGES THE POLICY. PLEASE READ IT CAREFULLY.,

BLANKET ADDITIONAL INSURED - PRIMARY AND
NON-CONTRIBUTORY WITH OTHER INSURANCE

This endorsement modifies insurance provided under the foliowing:

BUSINESS AUTO COVERAGE FORM

PROVISIONS

1.

CAT4740216

Tha following iy added to Paragraph A.1.c., Who
Is An Insured, of S8ECTION | - COVERED
AUTOS LIABILITY COVERAGE:

This inchsdes any person or organization who you
are required under & writen confract or
agreament betwesn you and thal person or
organization, that B signed by you before the
“bodily injury” or “property damags” occurs and
that is in effect during the policy pericd, to name
as an additiona! insured for Cowered Autos
Liability Coverage, but only for damages to which
this insurance applies and onty 1o the extent of
that person’'s or omganization's lability for the
conduct of snother "insured”,

© 2018 The Travelers Indomnity Company. All ights resorvod.

2. The following is added to Paragraph B.5., Other

Insurance of SECTION IV - BUSINESS AUTO
CONDITIONS:

Regardless of the provisions of paragraph a. and
paragraph d. of this part 5. Other Insurance, this
insurance is primary to and non-contributory with
applicable other insurance under which an
additional insured person or organization is the
first named insurad when the written contract or
agreamandt batween you end that person or
organizgtion, that is signed by you before the
*bodily injury” or *pruperty damage® occurs and
that is in effect during the policy period, requires
this insurance to be primary &nd non-contributory.

Page 10f1
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Power of Altomey

KNOW ALl MEN BY THESE PRESENTS THAT:

Naliomwide Mutual Insurence Zompsny, an Dhio corpotation AMCC Insurance Company, an lowa corporation
Nahcnal Casuatty Company, an Ohia comaraion Alied Proparty and Casuaity Ingurance Company, an low3 COrporauon

heramafer ralerrad (o severally 33 tne "Company” and coflective y 8s the Comparses” coes heredy make, congte and 3 pooint:
RICHARID B. USHER TAYLOR K. USHER DEBORAH STREETER

PHOENIX AZ
¢ach in Lheir incividual capacity, its thue and lawlul attomey-in-lact, with fuf power and actherity (o sign, seal, ard execute on its behatf any and atl donds end
uncertakings. and other obligatory Instruments ! Simdar pahure, in periatties not exceeding the sum of
ONE MILLION FIVE HUNDRED THOUSAND AND NO/100 DOLLARS § 1.500,000.00
and o bind the Comparty thereby, 38 Wiy and (o e 5ame exiant 83 € such Insiruments were signed by the duly autharized officers 6f Ihe Campany: and aft acts
of said Allorney pursuset 10 the Suthority given are heseby ratibed ard confrmed.

This power of aftomey is mace 3 executed pursuart (o and by suthority of the folowing resoiution duly adoptsd by the board of directors of [ne Company:

"RESOLVED, that the presdant, or ary vice presidan be. and esch heredy is, authortzad and empowerec fo eppoiN atomeys-n-fact of the Comparry,
80d 19 uthorize therm Lo execute and defiver on dehall of Ihe Company any and al bonds, forms, applications, memorandums. undertakings,
recognzances, ransfers, contracts af indemnity, policies, contracts guarantesing the Sdcity of persons hokiing positions of pubkic o private trus®, and otner
wilings obiigatory in nature thal the dusiness of the Comparny may require; and (o modify of revoke, wilh o without cause, #rry such Jppoirtment or
.mgmm,w.mmsmgrammmwnnmmmmeaa#cﬂyofuhermwmedagemnﬁgnwmemgnmy
of sau documents. on behal’ of the Company.®

"RESOLVED FURTHER, that such attomeys-n-fact shali have Aul power ana Buthorty 1o execite 3nd detrver any and a3 such Cocuments ang o bind the
Company subject to the terms and fimitations of the power of a‘torney issued lo them, and to aMix the e of the Compary thereto; provised, nowever, ihat
said seal snall not be necessary lor the validdy of any such oocumerts *

This powes of af.armey is signed #nd sealeg under 3ng Dy the IOIowing Dytlaws duly adapted by the board of direcsors of the Company.

Execytion of \ytrumenty . Aty vice president. 3y assistanl secrelary of afty asaistam Ceasurer shal have the pOwear ana authonty to $ign or aliest all
8ppioven) documents, insiruments. conbacts, of other pagers in connection with the oderation of the busmess of the comgany in aoctlion e the chairman of
Twe boad. the chief exacuinve offiCer, president, treasurer or secrelary; provided, however, (he signature of any of them may be printed, engraved. or
stamped On any approved Uocument, CONYECt, Nstrument, of other papers of he Comparty,

IN YATNESS WHERECF , the Cempany nas caused HP“M'T’ b‘-‘ﬂém 22“? aties1ed by the sigrwire ol its officer me ____ I3t _cayof
LY P 017

\ )
iy “‘“ As Abanase, Vice President of Natiomwice Mutual Insurance Comparry, National
¢ Casuatry Y. AMCO Insurance Company, Alied Froverty anc Casunly ingu ance Comgany

ACKNDWLEDGMENT

STATE OF NEW YORK, COUNTY OF NEW YORK: 33

Onthis 1 dayal May | 2017 | before me came the above-named oficer kor the

Company nforesaid, 1o me personaly known & be the officer dascribed In §rd who ex8cued Te

precacing instrument, and he acknowtedged the execution of he samg, and buing by me duly

Fworn, deposes and says, hat he s he officer of the Cornpany aloresaid, thal the seal afxed

harelo iy the corporate seal of said Company, and the $2id corporale scat and tis signanye were
ifl instrument by ine ulhcrity and dirpction of said Company

BARRY 1. BASSIS
Notay Putiic, Surte of Hew Yor &_,\__7 / d -
Mo, QZHA4ES8400 ' oty
Cuatfec in Mew Yors County [
i Aord My Cavneramn Cored
CERTIFICATE Ap 0. 0%

I. Laura B. Guy, Assistan| Secretary of the Company, do hereby cortify that the foregoing is 2 full. kue and correct copy of ihe onigic#! power of piomey gsues
oy the Company, that the reschuibon included Twerein i3 3 true 3nd comect Vanschpt fiom e minutes 51 he meetings of the boseds of Crectors and the same hay
not been revoked or smended in #ny manner: hat 1219 Ancorio C, Albanese wos on the date of the execution of the foregoing power of stiorney e dusy aiscled
officar of the Company._ and the corporate seal ang M signature as officer were auty afExed and subscribed to the sald instrurent by the authoty of seaf board

of Cirectors; and the ioregoing power of attorrey 18 81l in Mull force and efed.
N Y(TNESS WHERECF. | have nereunto sudscribed my name as Assistant Sacretary, and afficed the corpi/® 56 Of 8ai 4 Company this_13th _gay of
SEIERipE WHERES =0

eplem
i o G‘U‘A .
This power of atormey expuss— A0l 30 2019
Assistari Secetary
BOJ 1{05-17700

2w
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