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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 ”a 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, 

Department of Health, Yakima County Department of Public Works and U.S. 

Environmental Protection Agency published a report entitled Lower Yakima Valley 

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 
Department of Agriculture, Washington State Department of Ecology, Washington State Department of 
Health, Yakima County Department of Public Works, U.S. Environmental Protection Agency, Ecology 
Publication No. 10-10-009, February 2010. (Hereafter, “Preliminary 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 fertilizers and Best 
Management Practices 

 •  Education and outreach regarding nitrates and bacteria  

•   Assessment of cumulative risk factoring in synergistic 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 identified 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.  

                                                
5 Preliminary 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 
committee meetings; presenting draft materials to the committee for review; responding to 
comments from the committee; coordinating SEPA review; executing interlocal 
agreements 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 committee. 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 responsibilities 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 allocation 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; 

(e) 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; 

(g) 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; 

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

(j) 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 potential conflicts and identification of a program to 
resolve conflicts with existing water rights; 

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

(m) A process for the periodic 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 content. 
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 authorities, 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; 

(e) 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, locations 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; 
(g) 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 activities 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 activities 

  -  Application and storage of roadway deicing chemicals 

  -  Agricultural activities 
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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 relationship 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 potential groundwater problems shall be documented. 

(3) A section 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 variations in aquifer 
recharge and other significant hydrogeologic factors; 

(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. 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 identified 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 initiating the action and a schedule for 
implementation shall be identified. Where 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 

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

Best Management Practices for Irrigated Cropland

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 IAWG believes that the core BMPs to reduce negative impacts to ground water are                    
1) managing nutrient inputs to ensure that the 4R's are utilized (right amount, the right source, the 
right timing, and the right location) (accounting for all sources including soil amendments, compost, 
biosolids, manure and commercial fertilizer) and                                                                                 
2) irrigation 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 ground 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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Management 

Target
Best Management Practices References Work Group Comments

BMP 1.1.1.1 Conduct irrigation system 

performance evaluation

EM 4885 – IP 2.01.03; 
PNW 293; EM4828

More practical to preform routine maintenance and observe uniformity of 

coverage.

BMP 1.1.1.2 Install and use flow meters or other 

measuring devices to track water volume 

applied to each field at each irrigation

EM 4885 – IP 2.01.01
Meters not practical; soil moisture sensing devices are used effecively - 

even required in some cases, to monitor and schedule irrigation. 

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 

scheduling

EM 4885 – IP 2.01.05, 
2.01.06

This is one of the most practical way to help solve the issues.  It is now free 

and easy to do. (http://weather.wsu.edu/is)

BMP 1.1.2.2 Use plant-based irrigation 

scheduling

EM 4885 – IP 2.01.05, 
2.01.06; EM4821; 

EB1513

Time consuming to do, unless there are automated sensors.  Research is 

still being done in this area. It is not easy or very accurate.

BMP 1.1.2.3 Measure soil moisture content to 

guide irrigation timing and amount

EM 4885 – IP 2.01.05, 
2.01.06; PNW0475

Soil moistures sensors are expensive and data-interpretation requires 

assistance.

BMP 1.1.2.4 Avoid heavy pre-plant or fallow 

irrigations
Depends on definition of "heavy"

MT 1.1.1 

Perform 

irrigation 

system 

evaluation and 

monitoring

MT 1.1.2 

Improve 

irrigation 

scheduling

 

 

BMP 1.1.3.1 Convert to surge irrigation
EM 4885 – IP 2.02.03; 
EM4826

A good idea, but requires a certain field setup.  Most people who have 

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 initially, then cut 

back to finish off the irrigation

EM 4885 – IP 2.02.10; 
EM4828

Good idea, but difficult to implement unless irrigation delivery can be 

variable. 

BMP 1.1.3.3 Reduce irrigation run distances and 

decrease set times

EM 4885 – IP 2.02.04; 
EM4828

Good, but increases labor and equipment costs

BMP 1.1.3.4 Increase flow 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 possible
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 possible, convert to drip, 

center pivot, or linear move systems

EM 4885 – IP 2.01.08 Good

MT 1.1.3 

Improve 

surface gravity 

system design 

and operation
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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 leaks 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 least 

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 

lines or alternate lateral line location over 

successive irrigations

EM 4885 – IP 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.

BMP 1.1.5.1 Use appropriate lateral 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.

BMP 1.1.6.2 Backflow prevention
EM 4885 – IP 6.00.03, 
EB1722

Required by law if chemigating.

MT 1.1.4 

Improve 

sprinkler 

system design 

and operation

MT 1.1.5 

Improve micro-

irrigation 

system design 

and operation

MT 1.1.6 Make 

other irrigation 

infrastructure 

improvements

 

BMP 1.2.1.1 Grow cover crops EM 4885 – IP 5.01.01
Good in 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 
rotations

PNW513 Good.

BMP 1.2.1.3 Grow more crops per year (double 

cropping)
Bul 869 Utilize extra cropping to utilize excess nutrients on soil

BMP 1.2.1.4 Include perennial crop rotation PNW513 Encourage crop rotation 

MT 1.2.2 

Monitor crops

BMP 1.2.2.1 Monitor crop performance for each 

field including yield, nitrogen content, estimate 

of nitrogen removed from field versus remaining 

in field

NRCS Part 651. Ch. 

13, Appendix 13B
Great

BMP 1.3.1.1 Adjust nitrogen fertilization rates 

based on soil nitrate testing
EM 4885 – IP 3.02.01 Great

BMP 1.3.1.2 Adjust timing of nitrogen 

fertilization based on plant tissue analysis
EM 4885 – IP 3.02.03 Good.

BMP 1.3.1.3 Apply nitrogen fertilizer in small 

multiple doses rather than single large dose
EM 4885 – IP 3.02.05 Great - use fertigation

BMP 1.3.1.4 Measure nitrate content of irrigation 

water and adjust fertilizer 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 applied tThis is an OK method for micro-nutrients, but not for macro-nutrients.

MT 1.2.1 

Modify crop 

rotation

MT 1.3.1. 

Improve rate, 

timing, and 

placement of N 

fertilizers
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BMP 1.3.1.6 Vary nitrogen application rates 

within large fields according to expected needs 

(precision agriculture)

Peters and Davenport Good.

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 Develop a nitrogen budget that 

includes crop nitrogen harvest removal, supply 

of nitrogen from soil, and other inputs

CSU-XCM-173 Good.

BMP 1.3.1.9 Use controlled release fertilizers, 

nitrification inhibitors, and urease inhibitors
EM 4885 – IP 3.02.06 Good. 

BMP 1.3.1.10 Assess the risk of contamination 

of ground and surface water due to fertilizer 

leaching or runoff

EM 4885 – IP 3.01.01 Good.

BMP 1.3.1.11 Maintain records of all soil, tissue, 

and water tests, cropping rotations, yields, 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 1.3.1. 

Improve rate, 

timing, and 

placement of N 

fertilizers

 

BMP 1.3.2.1 Apply moderate rates of manure 

and compost, and use materials with high 

nitrogen content (inorganic fertilizer) to meet 

the peak nitrogen demand

Good.

BMP 1.3.2.2 Incorporate solid manure 

immediately to decrease ammonia volatilization 

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 monitor 

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 Calibrate solid manure and 

compost spreaders

EM 4885 – IP 3.03.01; 

NRCS Part 651. Ch. 

13, Appendix 13A

Good.

BMP 1.3.2.7 Ensure uniformity of application 

with manure
EM 4885 – IP 3.03.07 Good.

BMP 1.3.2.8 Do not apply manure to frozen 

ground, especially sloping fields
EM 4885 – IP 3.03.08 Good.  Although this is a surface runoff issue, not a groundwater issue.

BMP 1.3.2.9 Test manure or other waste 

materials for nutrient content

EM 4885 – IP 3.02.04; 

NRCS Part 651. Ch. 

13, Appendix 13B

Great

BMP 1.3.2.10 Use synchronized rate nutrient 

application of lagoon water to reduce or 

eliminate the need for fertilizer

NDESC 2005 (II)

MT 1.3.2. 

Improve rate, 

timing, and 

placement of 

animal manure 

applications
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BMP 1.3.3.1 Follow recommendations of 

Fertilizer Guide: Home Vegetable Gardens, 

Irrigated Central Washington

FG0052 Good.

BMP 1.3.3.2 Follow recommendations of 

Fertilizer 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 

Fertilizer Guide: Irrigated Asparagus
FG0012 Good.

BMP 1.3.3.4 Follow recommendations of 

Fertilizer Guide: Irrigated Field Beans for Central 

Washington

FG0005 Good.

BMP 1.3.3.5 Follow recommendations of 

Fertilizer Guide: Irrigated Field Corn for Grain or 

Silage

FG0006 Good.

BMP 1.3.3.6 Follow recommendations of 

Fertilizer Guide: Irrigated Hops for Central 

Washington

FG0011 Good.

BMP 1.3.3.7 Follow recommendations of 

Fertilizer Guide: Irrigated Mint Central 

Washington

FG0008 Good.

BMP 1.3.3.8 Follow recommendations of 

Fertilizer Guide: Irrigated Peas for Central 

Washington

FG0033 Good.

MT 1.3.3. Use 

fertilizer guides 

to determine 

and apply 

appropriate 

fertilizer 

amounted.

 

BMP 1.3.3.9 Follow recommendations of 

Fertilizer Guide: Irrigated Small Grains, Central 

Washington

FG0009 Good.

BMP 1.3.3.10 Follow recommendations of 

Fertilizer Guide: Irrigated Sudangrass Pasture or 

Silage

FG0036 Good.

BMP 1.3.3.11 Follow recommendations of 

Fertilizer Guide: Irrigated Vineyards for Entire 

State

FG0013 Good.

BMP 1.3.3.12 Follow recommendations of 

Fertilizer Guide: Ornamentals, Entire State 

Except Central Irrigated Washington

FG0049 Does not pertain to Irrigated AG

BMP 1.3.3.13 Follow recommendations of 

Fertilizer Guide: Vegetable and Flower 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.

MT 1.3.3. Use 

fertilizer guides 

to determine 

and apply 

appropriate 

fertilizer 

amounted.
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BMP 1.3.3.16 Follow recommendations of 

Fertilizer Guide: Barley for Eastern Washington
FG0029 Good.

BMP 1.3.3.17 Follow recommendations of 

Fertilizer Guide: Soil Samples/Orchards
FG0028C Good.

BMP 1.3.3.18 Follow recommendations of 

Fertilizer Guide: Instructions for Tree Fruit Leaf 

Nutrient Analysis

FG0028E Good.

BMP 1.3.3.19 Follow recommendations of 

Fertilizer Guide: Peas and Lentils for Eastern 

Washington

FG0025 Good.

BMP 1.3.3.20 Follow recommendations of 

Fertilizer Guide: Lawns, Playfields and Other Turf, 

East and Central Washington

FG0024 Good.

MT 1.3.3. Use 

fertilizer guides 

to determine 

and apply 

appropriate 

fertilizer 

amounted.

 

BMP 1.3.4.1 Do not overfill trailers or tanks. Cap 

or cover loads.
EM 4885 – IP 4.01.06 Good

BMP 1.3.4.2 When transferring fertilizer, take 

care not to allow materials to accumulate on the 

soil

Good.

BMP 1.3.4.3 Maintain all fertilizer storage facilities 

and protect them from the weather
Good.

MT 1.4.1 Avoid 

fertilizer material 

and manure 

spills during 

transport, 

storage, and 

application

 

BMP 1.3.4.4 Clean up fertilizer spills promptly Good.

BMP 1.3.4.5 Shut off fertilizer applicators during 

turns and use check valves
Good.

BMP 1.3.4.6 Maintain proper calibration of 

fertilizer application equipment
EM 4885 – IP 3.03.01 Good.

BMP 1.3.4.7 Create a buffer around wellheads 

from fertilizer and manure storage, handling, 

and application

EM 4885 – IP 6.00.02 Good.

BMP 1.3.4.8 Distribute rinse water from fertilizer 

application equipment throughout field
Good.

BMP 1.3.4.9 Avoid manure spills/discharges 

during transport, storage, and application
Good.

BMP 1.3.4.10 Prevent back siphonage/flow of 

chemicals or nutrients down a well after injection

EM 4885 – IP 6.00.03, 

EB1722
Required by law.

BMP 1.3.4.11 Identify and properly seal all 

abandoned and improperly constructed wells
EM 4885 – IP 6.00.04 Good.

MT 1.4.1 Avoid 

fertilizer material 

and manure 

spills during 

transport, 

storage, and 

application
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Appendix E—BMPs Recommended by Livestock/CAFO Work Group 

 

 

 

Title Revision Date

Amendments for Treatment of Agricultural Wastes (591) Standard 1/27/2014

Anaerobic Digester (366) Standard 1/11/2011

Animal Mortality Facility (316) Standard 1/11/2011

Composting Facility (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 Structure (558) STANDARD 2/12/2015

Short Term Storage of Animal Waste and By Products (318) – National NRCS Standard 
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1263507.pdf 

Solid/Liquid Waste Separation Facility (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 Facility Closure (360) STANDARD 2/25/2013

Waste Recycling (633) STANDARD 2/25/2013

Waste Separation Facility (632) STANDARD 1/27/2014

Waste Storage Facility (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

NRCS Standards Recommended by Livestock/CAFO Work Group
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Appendix H:  Consensus list of potential recommendations with which no one would disagree and could be evaluated pursuant to WAC 173-100-100 (4). 
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Appendix I—Documents Produced by LYVGWMA for Education and Public 
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What You Can Do_7 things Well Water Health Final-Sp2.docx 

 
 
 

 
Pasos para asegurar que tenga agua potable 
Cosas a considerar si tiene una vivienda con pozo privado:   

Haga pruebas a su agua – Al menos una vez al año para nitratos y bacterias coliformes. 
Los altos niveles de nitratos pueden afectar a mujeres embarazadas, a los recién nacidos 
y a los ancianos, y las altas concentraciones de bacterias pueden causar enfermedades. 
Más información sobre el Área de Manejo de Aguas Subterráneas del Valle Bajo de 
Yakima en: http://www.yakimacounty.us/1617/Ground-Water-Management-Area. Una 
lista de laboratorios certificados e información sobre pruebas de agua está disponible en 
línea en: http://www.yakimacounty.us/344/Drinking-Water-Testing. 
Localice todos los pozos en su propiedad, activos e inactivos. Asegúrese de tapar sus 
pozos de forma segura con tapas prefabricadas o soldadas para evitar que 
contaminación y objetos caigan a su pozo. 
Haga un bombeo a su fosa séptica – Descuidar el 
mantenimiento de su sistema séptico puede resultar en que 
se regresen las aguas residuales, reparaciones costosas y 
filtración superficial que puede contaminar su pozo. Un 
sistema para un hogar de cuatro personas debe bombearse 
cada tres años. 
Utilice menos agua – No solo su sistema séptico funciona 
mejor con menos agua, sino también el bombear más agua 
de su pozo puede atraer contaminación cercana hacia su 
hogar. 

Maneje los fertilizantes y productos químicos – El 
exceso de fertilizante se mueve fácilmente a través del suelo 
y contribuye a altos niveles de nitrato. Productos químicos 
derramados pueden alcanzar el agua de su pozo. Recicle los 
residuos domésticos y peligrosos en los centros de 
recolección del Condado. Nunca tire estos productos en su 
propiedad ni los vierta en el drenaje. 
Aísle los residuos animales– Los corrales de animales y los 
montones de estiércol son fuentes de nitratos y bacterias. 
Tome medidas para evitar el escurrimiento y la filtración del 
suelo. 
Instale válvulas preventivas de reflujo – en todas sus 
llaves de agua fuera de la casa. A veces, el agua puede 
sifonar de regreso a través de una manguera y hacia su pozo.  
Tenga cuidado cuando conecte rociadores de químicos a su 
manguera. 
Haga su parte para mantener las aguas subterráneas limpias 
y seguras. 

ÁREA DE MANEJO DE 

AGUAS SUBTERRÁNEAS 

 

El propósito del Área de 

Manejo de Aguas 

Subterráneas del Valle 

Bajo de Yakima es reducir 

la contaminación de 

nitratos donde la 

concentración no 

cumplen con standares de 

Agua potable. 

Grupos de trabajo 
GWAC 
• Recolección de datos, caracterización, 
monitoreo 
• Educación y divulgacion al publico 
• Financiacion 
• Agricultura de riego 
• Ganado/CAFO 
• Marco Regulatorio 
• Residencial, comercial, industrial y 
municipal 

 

Para participar, Ilame al: 
(509) 574-2300 
 

Qué puede hacer para 

proteger el agua de pozo  
Área de Manejo de Aguas Subterráneas (GWMA):   

El propósito de GWMA es reducir concentraciones de contaminación de nitratos en aguas subterráneas por debajo de los estándares de agua 

potable del estado. 

http://www.yakimacounty.us/1617/Ground-Water-Management-Area
http://www.yakimacounty.us/344/Drinking-Water-Testing
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ÁREA DE MANEJO DE 
AGUAS SUBTERRÁNEAS 

 
El propósito del Área de 
Manejo de Aguas 
Subterráneas del Valle 
Bajo de Yakima es reducir 
la contaminación de 
nitratos donde la 
concentración no cumplen 
con standares de Agua 
potable. 
Grupos de trabajo 
GWAC 
• Recolección de datos, caracterización, 
monitoreo 
• Educación y divulgacion al publico 
• Financiacion 
• Agricultura de riego 
• Ganado/CAFO 
• Marco Regulatorio 
• Residencial, comercial, industrial y 
municipal 

Para participar, Ilame al: 
(509) 574-2300 
 
Para más información 
visite: 
www.yakimacounty.us 

Seguridad de sistemas sépticos: Lo que usted puede hacer 

               Área de Manejo de Aguas Subterráneas (GWMA):    

El propósito de GWMA es reducir concentraciones de contaminación de nitratos en aguas subterráneas por debajo de los estándares de agua potable del estado  

 

 

 

Los sistemas sépticos que fallan pueden 

contaminar los pozos de agua potable   
 

Revíselo, arréglelo y dele mantenimiento:   
 

La bacteria, los virus y otros contaminantes de las aguas residuales de 
un sistema séptico que falla pueden contaminar pozos de agua potable, 
acuíferos subterráneos, lagos, ríos y arroyos.  
 

Un sistema séptico no tiene que ser un problema.  
• Obtenga inspección y mantenimiento regular. Elija una fecha o 

una época del año que sea fácil de recordar para tener la 
inspección. Anótelo en su calendario.  

• Bombee regularmente su sistema. Normalmente, una vez cada 
tres años para un hogar de cuatro personas. 

• Aprenda a mantener su sistema funcionando correctamente. 
Tenga cuidado con lo que vierte por el desagüe. No desechos 
de mascotas, medicamentos, grasas ni químicos tóxicos.  

• Esté atento a las señales de que su tanque está cerca de la 
capacidad o de que su sistema está fallando. ¿Tiene olores? 
Pídale a alguien que lo revise inmediatamente. Luego, 
arréglelo si es necesario.  

• Mantenga los árboles por lo menos a 30 pies del borde del 
campo de drenaje para evitar que las raíces lo invadan. Nunca 
conduzca sobre el sistema.  

• Conserve agua. Demasiada agua puede causar que los sólidos 
escapen del tanque y que tapen las líneas del campo de 
drenaje. 

• Repare o reemplace el sistema cuando falle o cuando sea 
inadecuado.  
 

Localice el tanque séptico y el campo de drenaje:  

➢ Utilice el plano de su propiedad o siga la línea de descarga de 
su casa. Pruebe el suelo con una barra para determinar la 
ubicación del su tanque séptico. 

➢ Las tuberías subterráneas distribuyen las aguas residuales en 
el campo de drenaje. Las áreas húmedas pueden indicar un 
campo de drenaje defectuoso que necesita atención 
profesional.   
 

Haga su parte para mantener las aguas subterráneas limpias y seguras. 

Para más información visite:  
http://www.ecy.wa.gov/programs/wq/wqguide/septic.html 
http://www.yakimacounty.us/335/Septic-Systems 

  

http://www.ecy.wa.gov/programs/wq/wqguide/septic.html
http://www.yakimacounty.us/335/Septic-Systems
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Granjas pequeñas: Lo que usted 

puede hacer 
Área de Manejo de Aguas Subterráneas (GWMA):   

El propósito de GWMA es reducir concentraciones de contaminación de nitratos en aguas subterráneas por 

debajo de los estándares de agua potable del estado. 
 

Un mal manejo del estiércol puede amenazar los 

pozos de agua potable  

Recoja, cubra y haga composta: 

El estiércol de  ganado puede ser un gran fertilizante. También 
puede ser una fuente de contaminación del agua cuando se 
expone al clima. Si tiene ganado, incluso solo uno o dos, usted 
tiene un papel especial que desempeñar en la protección del agua 
potable, los acuíferos subterráneos, los ríos y arroyos.  
Qué puede hacer para ayudar?  

• Use canalones para dirigir el escurrimiento de agua lejos del 
estiércol.  

• Recoja el estiércol de los corrales y potreros por lo menos cada 
tres días. 

• Almacene el estiércol bajo cubierta en un sitio conveniente que 
esté al abrigo de vientos fuertes.   

• Cuando utilice una lona como cubierta, asegúrela bien.  La lona 
debe ser durable, pesada y lo suficientemente grande para cubrir 
totalmente el montón. 

• Trabaje con la oficina local de conservación del distrito para hacer 
un plan y aprender a manejar mejor su estiércol.  

• Construya un sistema de composta o busque una planta de 
compostaje para que recoja su estiércol. 

  La Ley de Manejo de Nutrientes de Leche de Washington Dairy 
Nutrient Management Act requiere que todas las lecherías con 
licencia desarrollen e implementen planes de manejo de 
nutrientes nutrient management plans. Las operaciones mayores 
de ganado deben seguir las regulaciones de operación de animales 
confinados (CAFO) para proteger la calidad del agua. 
El buen manejo del estiércol también lo ayuda a:  

➢ La prevención de reinfestación de parásitos.  
➢ Mantener el agua subterránea limpia.  
➢ Desarrollar buena voluntad con sus vecinos.  

➢ Apoyar una cuenca acuífera saludable. 

Haga su parte para mantener las aguas subterráneas limpias y 
seguras. 
Para más información viste:  
http://www.ecy.wa.gov/washington_waters/farms.html 
  

ÁREA DE MANEJO DE 
AGUAS 
SUBTERRÁNEAS 

El propósito del Área 
de Manejo de Aguas 
Subterráneas del Valle 
Bajo de Yakima es 
reducir la 
contaminación de 
nitratos donde la 
concentración no 
cumplen con standares 
de Agua potable. 
Grupos de trabajo 
GWAC 
• Recolección de datos, 

caracterización, monitoreo 
• Educación y divulgacion al 

publico 
• Financiacion 
• Agricultura de riego 
• Ganado/CAFO 
• Marco Regulatorio 
• Residencial, comercial, industrial 

y municipal 
 

Para participar, Ilame 
al: 
(509) 574-2300 

http://agr.wa.gov/FoodAnimal/Livestock-Nutrient/LawsRules.aspx
http://agr.wa.gov/FoodAnimal/Livestock-Nutrient/LawsRules.aspx
http://agr.wa.gov/FoodAnimal/Livestock-Nutrient/NutrientMgmtPlans.aspx
http://www.ecy.wa.gov/washington_waters/farms.html
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Seguridad en pozos: Lo que usted puede hacer 

               Área de Manejo de Aguas Subterráneas (GWMA):   

El propósito de GWMA es reducir concentraciones de contaminación de nitratos en aguas subterráneas por debajo de los estándares 

de agua potable del estado. 
 

Los peligros de pozos destapados, abandonados o 

excavados a mano. 
Las tapas evitan la contaminación y lesiones graves:  

Todos los pozos deben estar tapados, incluyendo los que no están 
en uso, temporalmente fuera de servicio o que todavía no están 
retirados de servicio para proteger el agua potable y el acuífero 
de la contaminación. Una cubierta adecuada también impide que 
objetos, animales y personas caigan en el pozo. 
Los métodos comunes de tapado de pozos, incluyen el uso de: 

• Tapas para pozo prefabricadas. 

• Placa de metal soldada a la parte superior del revestimiento 
del pozo. 

• Una tapa de sello para pozo estilo artesiano en bóvedas o 
localizados en áreas donde el agua superficial se acumula. 

Estos pueden encontrarse en tiendas de materiales para irrigación 
y bombas de agua. Fije la tapa para evitar la contaminación y el 
acceso no permitido al pozo. No utilice solo un balde volteado o 

una placa suelta para cubrir el pozo.  

En qué debe fijarse durante la búsqueda de un pozo abandonado:   

Los propietarios que no saben la historia de los pozos en su 
propiedad deben fijarse en lo siguiente durante la búsqueda de 
pozos abandonados: 

➢ Tuberías que salen de la tierra. 

➢ Estructuras y cobertizos para pozos.  

➢ Depresiones en el suelo. 

➢ Bóvedas de hormigor, hoyos, o Azulejo.  

➢ Placas de metal o madera en el suelo o sobre 
revestimientos o bóvedas de concreto.  
 

Haga su parte para mantener las aguas subterráneas 
limpias y seguras. 
 

Para más información viste:  
http://www.ecy.wa.gov/programs/wr/wells/abandon-wells.html 
https://fortress.wa.gov/ecy/publications/publications/96br097.pdf

Seguridad en pozos_Lo que usted puede hacer_Sp2.docx 

ÁREA DE MANEJO DE 
AGUAS SUBTERRÁNEAS 

 
El propósito del Área de 
Manejo de Aguas 
Subterráneas del Valle Bajo 
de Yakima es reducir la 
contaminación de nitratos 
donde la concentración no 
cumplen con standares de 
Agua potable. 
Grupos de trabajo 
GWAC 
• Recolección de datos, caracterización, 
monitoreo 
• Educación y divulgacion al publico 
• Financiacion 
• Agricultura de riego 
• Ganado/CAFO 
• Marco Regulatorio 
• Residencial, comercial, industrial y 
municipal 

 

Para participar, Ilame al: 
(509) 574-2300 
 
Para más información 
visite: 
www.yakimacounty.us 

http://www.ecy.wa.gov/programs/wr/wells/abandon-wells.html
https://fortress.wa.gov/ecy/publications/publications/96br097.pdf
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Lower Yakima Valley Groundwater Management Area 

Education & Public Outreach (EPO’s) Accomplishments Timeline 

2012-2017 

 

2012  

1. EPO develops the Education and Public Outreach (EPO) Plan as required 

under WAC 173-100-090 (1) Groundwater advisory committee.  

2. 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. EPO creates GWAC logo options for GWAC consideration. 

4. 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. 

5. Public Awareness Survey (English & Spanish). GWAC contracts with 

Heritage 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. Outreach 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. 

6. 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). 

7. July 18- Commissioner Rand Elliott and Andy Cervantes make a 

presentation to the Central Family Medicine Residency Program on the 

GWMA and nitrates. 

8. 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 

9. 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 GWAC’s 

accomplishments 

13.  EPO updates the website and maintains it in “real time” from its inception 

to the present (English)  

14.  EPO continues (English/Spanish) outreach for High Risk Well 

Assessment Survey Phase I  

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  

ii. PEHSU obtains authorization to offer Continuing Education 

Units (CEU) to participating healthcare providers. 

iii. 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. Outreach: Bilingual outreach included multiple 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 

o Redesign and Maintain GWMA Website   $12,000 

o 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. 

EPO 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 600 (Phase I) to 1000 in Phase II. 
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27.  Phase II (English/Spanish) outreach continues. December-EPO 

evaluates its outreach methods (direct mail, radio advertising, flyers and 

newspaper coverage.) Response from survey 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 

assessment 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 II- 289). 

a. Outreach: 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 outreach published in area English and Spanish 

papers. 
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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 Outlook 

(Yakima Health District). 

• (English/Spanish) 12,000 What You Can Do to Protect Well Water flyers 

inserted in the Sunnyside Daily Sun News on March 29, 2017 

• (English/Spanish) 10,700 flyers inserted in the Spanish-language El Sol 

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) 

• 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 questions related to their 

mission, 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 Outreach 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 

it would like conducted. 

 

Dear Medical Provider: 

The Lower Yakima Valley Ground Water Management Area Advisory 

Committee (GWAC) is working to address nitrate contamination and its 

sources in a wide area 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 confirmation 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 quality, treatment, options, call be 

3 - SURVEY letter to physicians_GWAC APPROVED_ATTACHMENT 
D.docx 
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Environmental Health help desk at 509-249-6508. Benton-Franklin Health 

District: 509-460-4200. 

We hope you will consider discussing the drinking-water conditions of your 

patients as you treat them, especially 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 Valley Ground Water 

Management Area 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 

 

  

http://www.yakimacounty.us/gwma/


 
               

 Groundwater Management Area (GWMA):   

  The purpose of the GWMA is to reduce nitrate contamination concentrations in groundwater below state drinking water standards 

 

Questionnaire for Health Care Providers 
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Nitrate contamination of drinking water is a growing concern in the United States and around the world.  The 
Lower Yakima Valley has a history of elevated nitrates in groundwater wells that sometimes exceed drinking 
water standards.  In 2011, the Lower Yakima Valley Groundwater Management Area (GWMA) was formed 
to address nitrate contamination..  The most pressing health issue related to elevated nitrate levels in drinking 

water is methemoglobinemia in very young children. You can help us gather critical information by completing and 
returning this questionnaire. We understand that confidentiality prevents sharing of patient information and ask 

that you provide general information only. Thank you very much for sharing your time and expertise.  

1.  During the past five years have you cared for infants with signs and symptoms of 

methemoglobinemia, such as cyanosis in the absence of heart and lung pathology?   YES      

NO 

Comments: 

___________________________________________________________________________ 

___________________________________________________________________________ 

2.  Are you aware of the relationships between methemoglobinemia and 

     a. infants (<6 mo.) and well water contaminated with nitrates?       YES         NO 

     b. diarrhea in infants?                                                                                 YES        NO 

     c. sepsis in infants?                                                                                      YES        NO  

3. Do you question about the use of well water when dealing with infants <6 mo.       YES   NO 

4.  Do you question about the use of well water when dealing with pregnant women?   YES    

NO  

5.  Do you encourage families with a newborn to have their well tested for bacteria and nitrates 

to find out if it’s safe before using it to mix formula for their new infant?             YES      NO 

6.  How would you like to learn more about nitrate related problems?     

3- SURVEY Health Care provider Questionnaire_ATTACHMENT 
D.docx 
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ON-LINE _____ WORKSHOPS _____ WRITTEN SELF STUDY _____HEALTH 

DEPARTMENT  

MAILING _____     OTHER (Please describe) ___________________________ 

7.  Please share your thoughts on this subject  

___________________________________________________________________________ 

___________________________________________________________________________ 

(END OF SURVEY) 

If you wish to receive additional information on the Lower Yakima Valley Groundwater 

Management Area, you may either visit www.yakimacounty.us/GWMA/  or provide the 

following: 

Name: _____________________________________________________ 

Mailing Address: _____________________________________________ 

Phone: _____________________________________________________ 

E-mail: _____________________________________________________ 

Thank you for participating in this survey.  

Please return this survey to: Lower Yakima Valley Groundwater Management Area, c/o Yakima 

County Public Services, 128 N 2nd St, Fourth Floor, Yakima WA 98901. 

 

  

http://www.yakimacounty.us/GWMA/
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METHEMOGLOBINEMIA 

IN INFANTS < 6 MONTHS OF AGE 

 

SYMPTOMS/SIGNS: 

Bluish discoloration of skin (cyanosis): fails to respond to inhaled O2   

Fatigue/lethargy     Shortness of breath/tachypnea 

Nausea       Diaphoresis 

Mental status changes 

 

In severe intoxication (50-70% methemoglobin):  shock, seizures, acidosis, death 

 

DIAGNOSIS: 

Methemoglobin level: normal <1%   bluish/chocolate brown blood 

Arterial blood gas:  usually normal PO2 in the face of cyanosis 

Pulse oximetry:  usually inaccurate in the face of methemoglobinemia 

O2 saturation:  usually low but inaccurate in the face of methemoglobinemia 

 

ETIOLOGY: 

Nitrates/nitrites in water supply (Sources: fertilizer, manure, damaged well heads, leaking septic 

systems):  EPA recommends <10 ppm 

4A ATTACHMENT_Letter to physicians_methemoglobinemia ATTACHMENT D.doc 
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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/PMH0001588/ 

http://www.nap.edu/catalog.php?record_id=4795 

 

  

http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0001588/
http://www.nap.edu/catalog.php?record_id=4795
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5 GWAC Public Opinion Survey Summary Report_2013_0927_ke v5.xls - Survey 
Question Answers.docx  

#9 #11

Who would you trust to give you reliable information 

about nitrates in drinking water? Are there things that you do to make sure your drinking water is safe?

18 Responses: County 42 Responses: Filter

14 Responses: Health Department 6 Responses: Test

10: Doctor 4: Purchase drinking water

9: Don't know 4-Reverse Osmosis

6: Government Agency Have it checked

6: Independent Company Inspection

3: Department of Health Lab

2: Lab A person was coming in that specializes in water treatment.

2: Testing Service Refrigerator treats water

2: himself Soft water tester

City Buy Culligan

Culligan Water Softener

Cascade Testing/Independent Water system

Ask Owner Whole house filter, considering upgrading (well drilled in 2009)

Down town Zero test often number low

Drinking water Kinetico Personnel

EPA

Fed water

Central Washington University

Heritage University Students

Local School

Clean water in Tri Cities, from the fair

4 years tested

Labon Yakima

My own research (not counting on 2nd hand info.)

myself

Nobody

Anyone knows

People who know about it

Professionals who test the water

Rain Water in Sunnyside

Reputable servicer

Service who tests water

Somebody who test for nitrates

Son

Water officials @ clinic

Water system facility

Whoever his landlord tells him

Yes but she/he lives in Texas

Don't care  
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5 GWAC Public Opinion Survey Summary Report_2013_0927 _ke v5.xls - Survey Question Counts  
 

LOWER YAKIMA VALLEY GROUNDWATER MANAGEMENT AREA INFORMATIONAL PUBLIC QUESTIONNAIRE

Number Percentage TOTAL

 Number of Households in Survey 300

     Number of Surveys Completed 136 45%

     Number of households Not Possible (dogs, gates, etc) 88 29%

     Number of Households Declining 60 20%

     Number of Households Not Attempted 16 5%

TOTAL 300 100%

QUESTION YES DON'T KNOW NO NOT ANSWERED TOTAL

#1 Where does the water in your home come from? PRIVATE WELL SHARED WELL COMM. WELL DON'T KNOW

122 5 2 7 136

90% 4% 1% 5%

#2 If you have a private or shared well, where do you get your drinking water? TAP WATER BOTTLED WATER TREATED WATER NOT ANSWERED

69 24 41 2 136

51% 18% 30% 1%

#3 If you are on a community water system, where do you get your drinking water TAP WATER BOTTLED WATER TREATED WATER NOT ANSWERED

1 0 0 1 2

50% 50%

YES DON'T KNOW NO NOT ANSWERED TOTAL

#4 Are you aware of the potential health hazards in drinking water with high levels of nitrates? 94 35 7 136

69% 26% 5%

#5 Has your well water been tested for nitrates? 73 23 40 136

54% 17% 29%

#6 Has your well water been tested for bacteria? 45 28 63 136

33% 21% 46%

OWN RENT

#7 Do you own your home or rent? 115 17

85% 12%

#8 If you rent, do you feel comfortable asking your landlord to have the water tested. 12 5 17

71% 29%

#9 Who would you trust to give you reliable information about nitrates in drinking water?  (answers on p.2)

 



 

90 

#10 Are you aware of anyone in your homes that has become ill from drinking your water? 6 125 5 136

4% 92%

#11 Are there things you do to make sure your drinking water is safe? (answers on p. 2) 81 39 16 0 136

59% 29% 12% 0%

#12 How long have you lived in your home

Less than a year 8

1-10years 50

10-15years 24

15-20year 13

20-43years 21

Not Answered 20

#13 Is there a child under the age of six months in your household? 1 134 1 136

<1.0% 99.0% <1.0%

#14 Are there pregnant women in your household? 1 134 1 136

<1.0% 99% <1.0%

#15 Are there chronically ill people in your household? 7 128 1 136

5% 94% <1.0%

#16 Have you heard of the Lower Valley GWMA? 57 73 6 136

42% 54% 4%

Percentages rounded to the nearest

#17 Where have you heard of the Lower Yakima Valley Ground Water Management Area (GWMA) RADIO TV NEWSPAPER AT WORK HEALTH CAREOTHER NOT ANSWERED

8 4 24 1 2 18 79

5% 2% 17% 0% 0% 13.0% 58.0%

#18 Are you interested in being contacted for a survey of your well at a later date? 45 76 15 136

33% 56% 11%

#19 Do you have any information about your well or your well log? 17 24 81 14 136

13% 18% 59% 10%

 

  



 

91 

5a_GWAC Public Opinion survey_(Eng) public questionnaire-
FINALpng_Page1 
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5b GWAC Public Opinion SURVEY- (Sp)  GWMA Public_Heritage Door-
To-Door _FINAL.doc 
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5c_Handout Updated Certified Laboratories 7-23-13_v1.xls 
Lower Yakima Valley GWMA Program

Certified Testing Laboratories
(Updated July 23, 2013)

Laboratory Name Address Phone Web Site Approximate Cost

Ag Health Laboratories, Inc.

445 Barnard Boulevard 

Sunnyside, WA (509) 836-2020 www.aghealthlabs.com

Nitrate - $30      

Coliform - $21

Benton-Franklin Health District Lab

7102 West Okanogan Place 

Kennewick, WA (509) 460-4206 www.bfhd.wa.gov

Nitrate - $24      

Coliform - $24

Cascade Analytical Inc. - Yakima

1008 West Ahtanum Road, #2 

Yakima, WA (509) 452-7707 www.cascadeanalytical.com

Nitrate - $27.50    

Coliform - $25

Mukang Labs, Inc.

2526 E. Saint Helens Street 

Pasco, WA (509) 544-2159 www.mukanglabs.com

Nitrate - $18.50      

Coliform - $20

Northwest Agricultural Consultants, Inc.

2545 West Falls Ave.   

Kennewick, WA (509) 783-7450 www.nwag.com

Nitrate - $17.50    

Coliform - NA

Valley Environmental Laboratory

201 East D Street                

Yakima, WA (509) 575-3999 http://www.valleylab.net/

Nitrate - $35    

Coliform - $25 

Costs shown for nitrate and coliform tests are approximate and subject to change.

Lower Yakima Valley GWMA  Program

Laboratorios Certificados

Nombre del laboratorio Dirección Teléfono Web Site Costo aprox.

Ag Health Laboratories, Inc.

445 Barnard Boulevard 

Sunnyside, WA (509) 836-2020 www.aghealthlabs.com

Nitratos - $30      

Coliforme - $21

Benton-Franklin Health District Lab

7102 West Okanogan Place 

Kennewick, WA (509) 460-4206 www.bfhd.wa.gov

Nitratos - $24      

Coliforme - $24

Cascade Analytical Inc. - Yakima

1008 West Ahtanum Road, #2 

Yakima, WA (509) 452-7707 www.cascadeanalytical.com

Nitratos - $27.50    

Coliforme - $25

Mukang Labs, Inc.

2526 E. Saint Helens Street 

Pasco, WA (509) 544-2159 www.mukanglabs.com

Nitratos - $18.50      

Coliforme - $20

Northwest Agricultural Consultants, Inc.

2545 West Falls Ave.   

Kennewick, WA (509) 783-7450 www.nwag.com

Nitratos - $17.50 

Coliforme - NA

Valley Environmental Laboratory

201 East D Street                

Yakima, WA (509) 575-3999 http://www.valleylab.net/

Nitratos - $35 

Coliforme - $25 

El costo por la prueba de nitratos y coliforme es aproximado y sujeto a cambio.

All of the above laboratories are certified by the Washington State Department of Ecology to test for nitrate in drinking water.  Ag 

Health Laboratories, Benton-Franklin Health District, Cascade Analytical, Mukang Labs and Valley Environmental Laboratory are 

also certified to test for coliform in drinking water.

Todos los laboratorios en éste documento están certificados por el Departamento de Ecología del Estado de Washington para probar nitratos en el agua 

potable  Los laboratorios Ag Health Laboratories, Benton-Franklin Health District, Cascade Analytical, Mukang Labs, y Valley Environmental Laboratory 

también están certificados para probar la presencia de coliformes en el agua potable.
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5d_ Handout (Sp) DOH Private Wells 333-171 
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5e_Handout DOH Private Wells 333-171 
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5f_Handout (Sp) DOH Nitrate  In Drinking Water Pub 331-214 
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5g_Handout DOH Nitrate  In Drinking Water Pub 331-214 
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7 PEHSU nitrates_Clinician Fact Sheet New Mom Companion_2014_1013.pdf 
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9 GWAC Presentation_Basic Talking Points_UPDATED_2017_01 GWAC APPROVED_2013_1219 
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6 Phase I High Risk Well Testing_media talking points 
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6a Phase I High Risk Survey Instrument 
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6 Well Assessment Survey Test Results thru 2_15-16.pdf 
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6b All results letters-variables & enclosures list.docx 

High Risk Well Assessment Letters-Variables 

Where: 

Nitrate 
Results Are 

And Coliform 
Results Are 

And Letter is 

N is 0-4.9 
mg/L 

Satisfactory N/A Letter #1 

N is 0-4.9 
mg/L 

Unsatisfactory N/A Letter #1 with coliform variation 

    

N is 5-9.9 
mg/L 

Satisfactory N/A Letter #2 

N is 5-9.9 
mg/L 

Unsatisfactory N/A Letter #2 with coliform variation 

    

N is 10 mg/L 
or greater 

Satisfactory N/A Letter #3 

N is 10 mg/L 
or greater 

Unsatisfactory E-Coli Not 
present 

Letter #3 with coliform variation 

N is ??? Unsatisfactory E-Coli 
Present 

Letter #?? With disinfect message 

 
# of 
pages 

Letter #1 Enclosures Letter #2 enclosures Letter #3 enclosures 

1 (single) Lab results Lab results Lab results 

1 (single) 2A_Certified Lab List 
(English/Spanish) 

2A_Certified Lab List 
(English/Spanish) 

2A_Certified Lab List 
(English/Spanish) 

1 
(double) 

2B_DOH Coliform 331-79 
Q&A 

2B_DOH Coliform 331-79 
Q&A 

2B_DOH Coliform 331-79 
Q&A 

1 
(double) 

2B_(Sp) DOH Coliform 331-79 
Q&A 

2B_(Sp) DOH Coliform 331-
79 Q&A 

2B_(Sp) DOH Coliform 
331-79 Q&A 

1 
(double) 

2C_DOH Nitrate in Drinking 
Water 331-214 

2C_DOH Nitrate in Drinking 
Water 331-214 

2C_DOH Nitrate in 
Drinking Water 331-214 

1 
(double) 

2C_(Sp) DOH Nitrate in 
Drinking Water 331-214 

2C_(Sp) DOH Nitrate in 
Drinking Water 331-214 

2C_(Sp) DOH Nitrate in 
Drinking Water 331-214 

   Emergency disinfect 
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6bi ltr 1 (Eng) well survey _satisfactor N results and what they mean.docx 
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6bi ltr 1 (Sp) well survey _satisfactor N results and what they mean1a.docx 
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6bii ltr 2 well survey_5-9 N results and what they mean1b.docx 
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6bii ltr 2_(Sp) well survey_5-9 N results and what they mean1bdocx.docx 
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6bii ltr 2_(Sp) well survey_5-9 N results and what they mean1bdocx.docx 
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6biii ltr 3_(Sp) well survey_10 plus_N results and what they mean2a.docx 
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6biiii ltr 4 well survey _unsatisfactor coliform and what they mean1a.docx 
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6biiii ltr 4_(Sp) well survey _unsatisfactor coliform and what they mean1a.docx 
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6bv ltr 5 (Sp) well survey _unsatisfactor coliform_E-Coli and what they 
mean1a.docx 

 



 

145 

6bv ltr 5 well survey _unsatisfactor coliform_E-Coli and what they 
mean1a.docx 
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7 NewMomNitratesFactSheet__EnglishSpanish_FINAL_2014_0715.pdf 
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7 PEHSU nitrates_Clinician Fact Sheet New Mom Companion_2014_1013.pdf 
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12 Well Assessment Survey July13_2015.pdf 
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12 Well Assessment Survey July13_2015.pdf 
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12_Free Well Water Testing _Phase II_English_v2015.pdf 
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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 
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12_Letter_invite to participate in well testing_Spanish_2015 with 
signature.pdf.docx 
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Appendix J--“Research, (Long List) of Health Problems Related to Nitrates 

Research (Long List) of Health Problems Related to Nitrates  

Abu Naser AA, Ghbn N, Khoudary R. (2007) Relation of nitrate contamination of 
groundwater with methaemoglobin level among infants in Gasa  East Mediterr Health J. 
12(5) pp. 994-1004. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/18290391 

Agency for Toxic Substances and Disease Registry. (2001).  Case Studies in Environmental 
Medicine Nitrate/Nitrite Toxicity. Department of Health & Human Services. Atlanta, GA. 
Retrieved from http://www.atsdr.cdc.gov/csem/nitrate/docs/nitrate_nitrite.pdf 

Arbuckle, T.E., Sherman, G.J., Corey, P.N., Walters, D. & Lo, B. (1988) Water nitrates and 
CNS birth defects: a population-based case-control study. Arch.Environ.Health 43(2) pp. 162-
167. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/3377550 

Avery A.A. (1999) Infantile methemoglobinemia: reexamining the role of drinking water 
nitrates. Environmental Health Perspectives 107(7) pp. 583–6. Retrieved from 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1566680/pdf/envhper00512-0111.pdf 

Balazs, C., Morello-Frosch, R., Hubbard, A., & Ray, I. (2011). Social disparities in nitrate-
contaminated drinking water in California’s San Joaquin Valley. Environmental Health 

Perspectives, 119(9), 1272. Retrieved from 
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Barrett, J. H., Parslow, R. C., McKinney, P. A., Law, G. R., & Forman, D. (1998). Nitrate in 
drinking water and the incidence of gastric, esophageal, and brain cancer in Yorkshire, 
England. Cancer Causes and Control, 9(2), 153-159. Retrieved from 
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inking_water_and_the_incidence_of_gastric_esophageal_and_brain_cancer_in_Yorkshire_E
ngland/links/54368e0d0cf2dc341db35c4f.pdf 

Benini, D., Vino, L., & Fanos, V. (1998) Acquired methemoglobinemia: a case report. 
Pediatr Med Chir  20(6) pp.  411-413. Retrieved from 
http://www.ncbi.nlm.nih.gov/pubmed/10335542 

Berlin G., Brodin B., Hilden J. (1985) Acute dapsone intoxication: a case treated with 
continuous infusion of methylene blue, forced diuresis, and plasma exchange. J Toxicol Clin 

Toxicol 22 pp. 537–48. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/6535846 

Brender, J.D., Olive, J.M., Felkner, M., Suarez, L., Marckwardt, W., & Hendricks, K.A. 
(2004) Dietary nitrites and nitrates, nitrosatable drugs, and neural tube defects. Epidemiology 

15(3) pp. 330-336. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/15097014 

Brender, J., Olive, J., Felkner, M., Suarez, L., Hendricks, K., & Marckwardt, W. (2004). 
Intake of nitrates and nitrites and birth defects in offspring. Epidemiology, 15(4), S184. 
Retrieved from 
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http://www.atsdr.cdc.gov/csem/nitrate/docs/nitrate_nitrite.pdf
http://www.ncbi.nlm.nih.gov/pubmed/3377550
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1566680/pdf/envhper00512-0111.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3230390/
https://www.researchgate.net/profile/Graham_Law/publication/226280359_Nitrate_in_drinking_water_and_the_incidence_of_gastric_esophageal_and_brain_cancer_in_Yorkshire_England/links/54368e0d0cf2dc341db35c4f.pdf
https://www.researchgate.net/profile/Graham_Law/publication/226280359_Nitrate_in_drinking_water_and_the_incidence_of_gastric_esophageal_and_brain_cancer_in_Yorkshire_England/links/54368e0d0cf2dc341db35c4f.pdf
https://www.researchgate.net/profile/Graham_Law/publication/226280359_Nitrate_in_drinking_water_and_the_incidence_of_gastric_esophageal_and_brain_cancer_in_Yorkshire_England/links/54368e0d0cf2dc341db35c4f.pdf
http://www.ncbi.nlm.nih.gov/pubmed/10335542
http://www.ncbi.nlm.nih.gov/pubmed/6535846
http://www.ncbi.nlm.nih.gov/pubmed/15097014
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nd_Birth_Defects.487.aspx 

Bukowski, J.,  Somers, G., & Bryanton, J. (2001) Agricultural contamination of groundwater 
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Appendix K—Nitrate Pilot Project Well Samples

ID # Mg/L

Well 

Depth Parcel #

Township / 

Range / 

Section Sample #

Date 

Sampled

137 8.40 0 20110931410 T11N/R20E-09 20110931410 6/22/2011

138 27.40 100 20111334002 T11N/R20E-13 20111334002 1/20/2011

139 22.10 0 20111523405 T11N/R20E-15 20111523405 3/25/2011

140 1.98 0 20112141015 T11N/R20E-21 20112141015 6/23/2011

141 11.30 120 20112412403 T11N/R20E-24 20112412403 1/18/2011

142 14.30 120 20112421402 T11N/R20E-24 20112421402 4/19/2011

144 20.30 100 21100111415 T10N/R21E-01 21100111415 3/3/2011

145 21.30 0 21100111416 T10N/R21E-01 21100111416 5/11/2011

146 19.70 100 21100111422 T10N/R21E-01 21100111422 5/26/2011

147 10.20 0 21100123414 T10N/R21E-01 21100123414 3/16/2011

148 29.20 130 21100134003 T10N/R21E-01 21100134003 6/17/2011

149 35.20 0 21100134406 T10N/R21E-01 21100134406 6/17/2011

150 33.40 0 21100142406 T10N/R21E-01 21100142406 4/1/2011

151 36.20 0 21100144003 T10N/R21E-01 21100144003 6/17/2011

153 21.40 0 21100241401 T10N/R21E-02 21100241401 1/11/2011

155 11.75 175 21100514002 T10N/R21E-05 21100514002 1/21/2011

156 10.30 0 21100523016 T10N/R21E-05 21100523016 1/6/2011

157 47.90 0 21100531012 T10N/R21E-05 21100531012 2/3/2011

158 4.02 100 21100531401 T10N/R21E-05 21100531401 3/9/2011

159 5.32 77 21100531404 T10N/R21E-05 21100531404 6/22/2011

160 16.40 200 21100934002 T10N/R21E-09 21100934002 5/24/2011

161 11.50 100 21101011406 T10N/R21E-10 21101011406 2/9/2011

162 22.37 0 21101214002 T10N/R21E-12 21101214002 6/17/2011

163 22.67 0 21101214005 T10N/R21E-12 21101214005 6/17/2011

164 16.30 0 21101241007 T10N/R21E-12 21101241007 5/2/2011

165 17.60 0 21101421005 T10N/R21E-14 21101421005 5/10/2011

166 12.10 60 21101424402 T10N/R21E-14 21101424402 1/31/2011

167 10.35 0 21101444001 T10N/R21E-14 21101444001 3/7/2011

168 10.50 0 21102422005 T10N/R21E-24 21102422005 4/1/2011

169 8.59 0 21111922400 T11N/R21E-19 21111922400 3/14/2011

170 14.20 70 21113022003 T11N/R21E-30 21113022003 1/25/2011

171 37.70 0 21113023401 T11N/R21E-30 21113023401 6/2/2011

172 18.00 0 21113024405 T11N/R21E-30 21113024405 3/29/2011

173 17.65 220 21113024406 T11N/R21E-30 21113024406 3/9/2011

174 18.10 187 21113024407 T11N/R21E-30 21113024407 3/24/2011

175 15.90 0 21113024408 T11N/R21E-30 21113024408 3/22/2011

176 20.30 0 21113024410 T11N/R21E-30 21113024410 4/22/2011

177 20.30 0 21113024411 T11N/R21E-30 21113024411 4/27/2011

Nitrate Pilot Project Well Samples--Compiled by V. Redifer,                           

arranged by J. Davenport
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178 14.00 210 21113031422 T11N/R21E-30 21113031407 4/12/2011

179 5.28 200 21113031412 T11N/R21E-30 21113031412 3/7/2011

180 14.70 125 21113211401 T11N/R21E-32 21113211401 1/12/2011

181 33.60 0 21113321005 T11N/R21E-33 21113321005 6/8/2011

182 24.90 160 21113321401 T11N/R21E-33 21113321401 6/8/2011

183 13.60 0 21113321403 T11N/R21E-33 21113321403 6/17/2011

184 8.88 0 21113324002 T11N/R21E-33 21113324002 6/8/2011

185 13.60 0 21113324003 T11N/R21E-33 21113324003 6/8/2011

186 13.60 226 21113422401 T11N/R21E-34 21113422401 3/31/2011

189 22.80 0 22080131425 T08N/R22E-01 22080131425 1/12/2011

190 23.80 0 22080131428 T08N/R22E-01 22080131428 5/2/2011

191 23.80 0 22080131428 T08N/R22E-01 22080131428 5/2/2011

192 3.57 0 22090222005 T09N/R22E-02 22090222005 5/25/2011

193 9.75 0 22090232002 T09N/R22E-02 22090232002 6/22/2011

194 31.70 0 22090441007 T09N/R22E-04 22090441007 6/22/2011

195 8.28 0 22091311001 T09N/R22E-13 22091311001 6/8/2011

196 35.40 0 22091311003 T09N/R22E-13 22091311003 3/11/2011

197 17.40 65 22091312001 T09N/R22E-13 22091312001 3/4/2011

198 8.81 0 22091312400 T09N/R22E-13 22091312400 3/29/2011

199 25.30 0 22091331002 T09N/R22E-13 22091331002 4/4/2011

200 14.50 120 22091344013 T09N/R22E-13 22091344013 3/15/2011

201 6.63 35 22091513002 T09N/R22E-15 22091513002 1/13/2011

202 1.00 100 22091541003 T09N/R22E-15 22091541003 1/13/2011

203 3.02 0 22091621401 T09N/R22E-16 22091621401 5/13/2011

204 27.60 0 22100333402 T10N/R22E-03 22100333402 1/7/2011

205 28.60 0 22100443003 T10N/R22E-04 22100443003 6/20/2011

206 6.22 0 22100542001 T10N/R22E-05 22100542001 5/26/2011

207 14.90 0 22100822401 T10N/R22E-08 22100822401 6/20/2011

208 5.66 0 22100842403 T10N/R22E-08 22100842403 5/3/2011

209 29.10 175 22100911001 T10N/R22E-09 22100911001 4/19/2011

210 27.10 200 22100914001 T10N/R22E-09 22100914001 3/29/2011

211 10.00 0 22100931405 T10N/R22E-09 22100931405 1/18/2011

212 18.55 0 22100933001 T10N/R22E-09 22100933001 4/22/2011

213 20.80 0 22101031001 T10N/R22E-10 22101031001 1/28/2011

214 21.60 0 22101112006 T10N/R22E-11 22101112006 6/20/2011

215 13.10 210 22101121407 T10N/R22E-11 22101121407 2/18/2011

216 8.40 160 22101141405 T10N/R22E-11 22101141405 1/27/2011

219 17.20 0 22101232402 T10N/R22E-12 22101232402 5/24/2011

220 5.97 0 22101321401 T10N/R22E-13 22101321401 1/11/2011

221 21.05 65 22101342002 T10N/R22E-13 22101342002 3/4/2011  
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222 2.00 0 22101432408 T10N/R22E-14 22101432408 1/28/2011

223 25.20 220 22101542002 T10N/R22E-15 22101542002 4/29/2011

224 16.60 220 22101543002 T10N/R22E-15 22101543002 4/29/2011

225 10.55 0 22101544002 T10N/R22E-15 22101544002 1/11/2011

226 29.20 0 22101544003 T10N/R22E-15 22101544003 1/26/2011

227 2.77 100 22101724401 T10N/R22E-17 22101724401 1/24/2011

228 16.80 68 22101743400 T10N/R22E-17 22101743400 5/24/2011

229 5.09 141 22101743405 T10N/R22E-17 22101743405 5/26/2011

230 52.80 0 22101743406 T10N/R22E-17 22101743406 5/25/2011

231 13.90 0 22101743407 T10N/R22E-17 22101743407 5/24/2011

232 19.00 0 22101821401 T10N/R22E-18 22101821401 6/8/2011

233 8.00 0 22101824001 T10N/R22E-18 22101824001 5/24/2011

234 2.52 0 22101923400 T10N/R22E-19 22101923400 4/26/2011

235 2.25 0 22102144413 T10N/R22E-21 22102144413 1/28/2011

236 14.20 0 22102214007 T10N/R22E-22 22102214007 3/16/2011

237 13.40 0 22102222403 T10N/R22E-22 22102222403 3/22/2011

238 18.00 0 22102224001 T10N/R22E-22 22102224001 1/11/2011

239 13.85 70 22102244007 T10N/R22E-22 22102244007 1/19/2011

240 7.57 16 22102332401 T10N/R22E-23 22102332401 1/19/2011

241 23.25 45 22102412001 T10N/R22E-24 22102412001 2/4/2011

242 20.10 200 22102424020 T10N/R22E-24 22102424020 6/28/2011

243 51.50 0 22102431400 T10N/R22E-24 22102431400 1/10/2011

244 25.69 0 22102431403 T10N/R22E-24 22102431403 1/6/2011

245 37.00 0 22102431405 T10N/R22E-24 22102431405 1/7/2011

246 17.30 0 22102431409 T10N/R22E-24 22102431409 1/19/2011

247 11.70 0 22102433494 T10N/R22E-24 22102433494 4/6/2011

248 10.60 100 22102441427 T10N/R22E-24 22102441427 5/2/2011

249 21.00 0 22102442407 T10N/R22E-24 22102442407 6/27/2011

250 19.39 0 22102442415 T10N/R22E-24 22102442415 1/7/2011

251 17.40 0 22102442416 T10N/R22E-24 22102442416 1/25/2011

252 18.90 0 22102442425 T10N/R22E-24 22102442425 1/10/2011

253 20.60 60 22102442426 T10N/R22E-24 22102442426 6/13/2011

254 12.70 80 22102442428 T10N/R22E-24 22102442428 2/14/2011

255 11.35 0 22102442430 T10N/R22E-24 22102442430 1/10/2011

256 20.00 0 22102442433 T10N/R22E-24 22102442433 6/13/2011

257 20.60 60 22102442443 T10N/R22E-24 22102442443 1/10/2011

258 43.20 0 22102631531 T10N/R22E-26 22102631531 6/8/2011

259 19.50 135 22103113006 T10N/R22E-31 22103113006 1/12/2011

260 6.28 120 22103321005 T10N/R22E-33 22103321005 4/26/2011

261 13.70 70 22103321006 T10N/R22E-33 22103321006 3/7/2011  
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262 16.50 200 22113611002 T11N/R22E-36 22113611002 3/30/2011

264 1.00 129 23080321405 T08N/R23E-03 23080321405 1/18/2011

265 15.35 0 23080421401 T08N/R23E-04 23080421401 5/23/2011

266 8.62 0 23080424401 T08N/R23E-04 23080424401 3/4/2011

267 22.10 50 23080441002 T08N/R23E-04 23080441002 1/13/2011

268 22.00 0 23080541001 T08N/R23E-05 23080541001 6/13/2011

269 22.00 0 23080541001 T08N/R23E-05 23080541001 6/13/2011

270 3.46 0 23080611002 T08N/R23E-06 23080611002 1/7/2011

271 13.90 95 23080822406 T08N/R23E-08 23080822406 3/24/2011

272 19.85 80 23090243003 T09N/R23E-02 23090243003 3/15/2011

273 3.99 80 23090333002 T09N/R23E-03 23090333002 4/12/2011

274 8.71 0 23090711410 T09N/R23E-07 23090711410 4/19/2011

275 18.90 90 23090923005 T09N/R23E-09 23090923005 2/4/2011

276 14.80 0 23091211006 T09N/R23E-12 23091211002 6/16/2011

277 12.10 0 23091223004 T09N/R23E-12 23091223004 4/20/2011

278 29.40 0 23091334003 T09N/R23E-13 23091334003 1/18/2011

279 10.90 0 23091342005 T09N/R23E-13 23091342005 5/24/2011

280 8.97 0 23091414008 T09N/R23E-14 23091414008 1/25/2011

281 8.77 0 23091421402 T09N/R23E-14 23091421402 1/19/2011

282 5.50 0 23091514022 T09N/R23E-15 23091514022 4/5/2011

283 18.75 0 23091713401 T09N/R23E-17 23091713401 1/10/2011

284 35.90 0 23091911420 T09N/R23E-19 23091911420 3/8/2011

285 7.00 0 23091914003 T09N/R23E-19 23091914003 3/15/2011

286 5.58 0 23091922006 T09N/R23E-19 23091922006 3/21/2011

287 22.70 0 23091922018 T09N/R23E-19 23091922018 5/12/2011

288 18.60 55 23092014002 T09N/R23E-20 23092014002 3/1/2011

289 11.90 180 23092112002 T09N/R23E-21 23092112002 6/14/2011

291 12.08 0 23092133404 T09N/R23E-21 23092133404 6/2/2011

292 12.08 0 23092133422 T09N/R23E-21 23092133422 6/2/2011

293 19.40 40 23092421004 T09N/R23E-24 23092421004 3/4/2011

294 5.40 200 23092433008 T09N/R23E-24 23092433008 2/10/2011

295 3.01 0 23092511401 T09N/R23E-25 23092511401 6/22/2011

296 5.56 0 23093111004 T09N/R23E-31 23093111004 6/22/2011

297 10.25 150 23093131417 T09N/R23E-31 23093131417 1/26/2011

298 7.44 0 23093142419 T09N/R23E-31 23093142419 1/6/2011

299 9.07 0 23093142420 T09N/R23E-31 23093142420 1/20/2011

300 18.20 0 23100834401 T10N/R23E-08 23100834401 6/13/2011

301 18.20 0 23100834402 T10N/R23E-08 23100834402 6/13/2011

302 23.20 50 23101744005 T10N/R23E-17 23101744005 3/17/2011

303 19.00 101 23101921404 T10N/R23E-19 23101921404 2/2/2011  



 

178 

304 12.35 0 23101922403 T10N/R23E-19 23101922403 1/14/2011

305 14.40 0 23101941402 T10N/R23E-19 23101941402 6/2/2011

306 13.45 60 23101943003 T10N/R23E-19 23101943003 1/12/2011

307 10.30 0 23101943010 T10N/R23E-19 23101943010 1/13/2011

308 19.50 90 23101944002 T10N/R23E-19 23101944002 1/16/2011

309 52.10 0 23102011001 T10N/R23E-20 23102011001 3/3/2011

310 13.60 0 23102022008 T10N/R23E-20 23102022008 3/21/2011

311 13.70 0 23102022012 T10N/R23E-20 23102022012 3/21/2011

312 15.60 0 23102022015 T10N/R23E-20 23102022015 3/10/2011

313 12.45 80 23102034410 T10N/R23E-20 23102034003 2/28/2011

314 15.05 0 23102133005 T10N/R23E-21 23102133005 3/7/2011

315 16.10 0 23102224001 T10N/R23E-22 23102224001 6/2/2011

316 35.90 0 23102242401 T10N/R23E-22 23102242401 6/2/2011

317 10.60 0 23102534409 T10N/R23E-25 23102534409 4/14/2011

318 14.80 0 23102643001 T10N/R23E-26 23102643001 3/2/2011

319 20.10 0 23102733004 T10N/R23E-27 23102733004 6/8/2011

320 26.50 60 23102822008 T10N/R23E-28 23102822008 5/5/2011

321 44.30 0 23102911003 T10N/R23E-29 23102911003 5/26/2011

322 11.40 69 23102911411 T10N/R23E-29 23102911411 6/13/2011

323 15.15 0 23102942401 T10N/R23E-29 23102942401 1/13/2011

324 49.55 130 23103021022 T10N/R23E-30 23103021022 1/13/2011

325 14.20 0 23103021404 T10N/R23E-30 23103021404 1/18/2011

326 16.60 0 23103022011 T10N/R23E-30 23103022011 5/19/2011

327 12.60 0 23103022019 T10N/R23E-30 23103022019 5/5/2011

328 19.10 0 23103022401 T10N/R23E-30 23103022401 1/11/2011

329 5.11 0 23103122404 T10N/R23E-31 23103122404 2/28/2011

330 16.20 0 23103123433 T10N/R23E-31 23103123433 1/28/2011

353 3.01 0 23103133403 T10N/R23E-31 23103133403 4/26/2011

354 14.50 0 23103213405 T10N/R23E-32 23103213405 1/19/2011

355 6.20 0 23103231406 T10N/R23E-32 23103231406 2/2/2011

356 9.89 0 23103321010 T10N/R23E-33 23103321010 6/8/2011

357 17.60 60 23103343401 T10N/R23E-33 23103343401 1/11/2011

358 5.75 0 23103434002 T10N/R23E-34 23103434002 6/22/2011

11577 25.20 0 22101542002 T10N/R22E-15 22101542002 4/29/2011

11996 4.00 0 23092111413 23092111413 5/24/2011

11997 14.19 0 22100931403 22100931403 1/18/2011

11998 23.80 78 22081221004 22081221004 4/26/2011

11999 22.40 0 22100734401 22100734401 6/14/2011

12000 19.40 0 22080141403 22080141403 6/16/2011

12001 3.57 0 22091423405 22091423405 5/24/2011  
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12002 6.28 0 21100922412 21100922412 6/22/2011

12003 0.05 0 22090344007 22090344007 5/24/2011

12004 1.16 0 22091012408 22091012408 5/13/2011

12005 12.40 0 23081024402 23081024402 6/22/2011

12006 9.25 122 22101523407 22101523407 2/23/2011

12007 4.66 0 23092733004 23092733004 5/24/2011

12010 4.48 0 21101123402 21101123002 5/13/2011

12012 12.55 0 21100133001 21100133001 2/17/2011

12013 24.85 60 23102822007 23102822007 3/8/2011

12014 29.90 0 23103123416 23103123416 6/13/2011

12016 11.00 0 22080144408 22080144408 4/26/2011

12017 4.20 150 22101533401 22101533401 4/5/2011

12018 1.00 221 21101333404 21101333404 1/13/2011

12020 3.42 0 20112222026 20112222026 4/26/2011

12022 12.50 0 22080144405 22080144405 6/15/2011

12023 9.80 0 22102441456 22102441419 4/4/2011

12024 7.68 0 23103134403 23103134403 4/26/2011

12025 12.70 230 23100722003 23100722003 6/13/2011

12026 4.57 0 23090833001 23090833001 2/9/2011

12027 0.05 0 22090333004 22090333004 5/13/2011

12028 1.00 0 22102731007 22102731007 2/10/2011

12029 2.85 0 23091141002 23091141002 4/26/2011

12031 5.00 203 22101122010 22101122010 1/25/2011

12032 1.00 0 23081131400 23081131400 6/22/2011

12033 6.60 0 22101813402 22101813402 4/26/2011

12034 4.16 0 23092443006 23092443006 4/26/2011

12035 7.22 0 23092044404 23092044404 5/26/2011

12036 13.30 0 21113032402 21113032402 3/7/2011

12037 8.10 120 23090434403 23090434403 5/24/2011

12038 18.10 0 23080722404 23080722404 4/26/2011

12039 5.04 0 22102711007 22102711007 5/24/2011

12041 1.11 0 23080712004 23080712004 5/13/2011

12042 1.00 0 22091132401 22091132401 4/15/2011

12043 19.00 105 21100111421 21100111421 5/26/2011

12044 24.85 80 23102822009 23102822009 3/17/2011

12045 70.40 0 23102742003 23102742003 5/23/2011

12048 3.08 0 20110912419 20110912419 5/13/2011

12049 17.00 0 23101921004 23101921004 4/26/2011

12050 37.00 0 22080131426 22080131426 6/14/2011

12051 13.80 145 23093131416 23093131416 6/2/2011  
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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 8.14 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 3.42 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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Appendix L—LYVGWMA High Risk Well Assessment 

Parcel # Mg/L Date Sampled

22102441438 12.10 10/29/2015

22102442422 1.82 12/11/2013

22102623404 0.00 4/10/2014

22102632416 3.35 9/18/2015

22102714007 0.00 10/2/2015

22102732001 1.10 12/9/2015

22102732003 9.70 1/24/2014

22102733010 4.75 5/13/2014

22102734410 0.00 10/15/2015

22102741019 2.80 10/2/2015

22102741402 5.21 11/24/2015

22102743023 5.22 10/15/2015

22102841001 18.30 3/12/2014

22102912434 4.42 3/7/2014

22102921010 0.00 2/2/2016

22102921027 3.92 6/5/2014

22103012003 10.00 5/29/2014

22103012404 0.00 5/28/2014

22103013401 0.00 5/29/2014

22103321002 0.95 9/23/2015

22103412002 7.58 4/18/2014

22103413402 0.00 10/20/2015

22103524408 1.02 6/20/2014

22103544040 0.76 1/29/2016

22103631426 9.60 3/24/2016

22113412001 2.75 2/4/2016

23080114012 1.99 11/26/2013

23080124002 0.23 1/20/2016

23080131001 0.00 1/23/2014

23080131401 0.00 1/22/2016

23080141006 0.00 1/20/2016

23080141008 2.66 10/20/2015

23080414403 5.11 3/7/2016

23080421004 9.75 1/17/2014

23080514401 20.70 2/18/2016

23080611402 2.30 1/28/2014

23080634006 3.05 2/14/2014

23080634007 2.24 12/3/2013

LVYGWMA High Risk Well Assessment          

Compiled by V. Redifer,                       

arranged by J. Davenport

  

23080643402 0.96 11/12/2015

23080822408 14.00 1/19/2016

23080841402 5.04 1/12/2016

23080844002 4.09 1/17/2014

23080844003 0.75 2/7/2014

23081041001 0.58 3/2/2016

23081044002 0.48 1/17/2014

23081143403 0.38 1/12/2016

23081311004 3.86 1/13/2016

23081311005 18.00 4/16/2014

23081312408 0.16 1/13/2016

23081312411 4.86 11/20/2013

23081411400 15.30 1/13/2016

23090211403 3.04 12/11/2013

23090211407 3.47 1/13/2014

23090211407 5.00 2/25/2016

23090214009 3.69 11/20/2013

23090333002 4.07 5/22/2014

23090334002 4.56 3/9/2016

23090434403 11.00 2/18/2016

23090543400 5.50 2/25/2016

23090711412 2.40 3/9/2016

23090732418 6.85 5/8/2014

23090732420 1.92 5/8/2014

23090732430 7.40 5/8/2014

23090732435 0.00 3/15/2016

23090732441 0.43 2/13/2014

23090823402 8.35 3/13/2014

23090823404 4.58 1/31/2014

23090823404 5.00 10/29/2015

23090823411 11.40 3/13/2014

23090823421 7.00 5/13/2014

23090823423 4.39 1/31/2014

23090823423 4.90 10/29/2015

23090823429 3.01 1/29/2016

23090823429 2.33 2/14/2014

23090824005 0.00 3/21/2014

23090833001 5.50 10/16/2015

23090943002 3.86 3/9/2016

23091231006 3.80 3/2/2016  
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23091331001 18.00 3/2/2016

23091333018 9.50 3/1/2016

23091421404 4.70 1/7/2014

23091421407 5.40 5/13/2014

23091513004 5.60 5/22/2014

23091514019 5.48 6/6/2014

23091522011 13.30 6/3/2014

23091524008 2.44 3/21/2014

23091524014 5.80 5/21/2014

23091531003 1.24 5/21/2014

23091531005 3.78 5/21/2014

23091541416 9.00 3/15/2016

23091541416 9.10 6/3/2014

23091542401 4.08 5/22/2014

23091622002 5.00 10/16/2015

23091623002 4.18 2/9/2016

23091633411 1.56 3/9/2016

23091633412 2.30 3/8/2016

23091634005 2.20 3/29/2016

23091732408 0.86 2/27/2014

23091741002 1.64 3/9/2016

23091821408 5.60 9/24/2015

23091823006 0.34 10/9/2015

23091832401 19.70 12/16/2015

23091833002 18.20 3/9/2016

23091914004 5.56 5/23/2014

23091922001 0.94 9/18/2015

23091922003 2.76 1/17/2014

23091922018 18.80 1/17/2014

23092033011 0.00 9/24/2015

23092121401 0.61 1/31/2014

23092132414 6.60 5/15/2014

23092133414 9.70 3/1/2016

23092134407 12.20 5/22/2014

23092134411 7.20 10/9/2015

23092144410 7.46 1/8/2016

23092212001 8.60 5/13/2014

23092243471 1.76 8/3/2014

23092344007 2.50 3/9/2016

23092413404 9.40 3/31/2016     

23092434007 4.02 1/22/2016

23092513401 1.56 9/24/2015

23092522009 2.30 2/10/2016

23092532002 4.98 1/22/2016

23092541002 13.60 2/11/2016

23092541402 8.50 1/15/2016

23092541403 11.70 1/15/2016

23092541406 10.30 1/8/2016

23092542004 12.20 1/15/2016

23092542405 8.10 10/9/2015

23092612025 1.50 3/8/2016

23092613401 3.84 3/15/2016

23092633003 8.50 1/15/2016

23092643401 7.70 2/11/2016

23092712404 6.00 1/15/2014

23092712404 6.00 3/30/2016

23092722416 8.00 2/9/2016

23092722417 9.10 2/9/2016

23092722418 0.70 1/8/2016

23092811417 2.67 1/8/2016

23092811419 5.79 1/29/2016

23092813407 3.40 3/30/2016

23092913007 5.70 1/7/2014

23093022401 0.00 12/29/2015

23093111401 8.85 1/28/2014

23093142421 10.00 5/1/2014

23093144416 7.70 2/18/2016

23093211004 0.00 1/22/2016

23093223005 0.00 1/19/2016

23093341005 0.00 11/24/2015

23093511004 5.80 1/27/2016

23093512018 2.46 6/12/2014

23093512020 3.76 1/27/2016

23093524401 0.00 1/27/2016

23093541014 4.30 3/1/2016

23093614004 4.52 3/7/2016

23093614005 4.10 2/18/2016

23093632009 0.00 2/25/2016

23093634404 0.00 1/22/2015

23093641404 6.24 1/15/2016  
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23093641408 5.48 1/24/2014

23100722003 9.80 9/29/2015

23100722404 0.00 2/21/2014

23100733410 15.30 5/28/2014

23101232001 0.72 10/2/2015

23101234001 3.12 10/2/2015

23101824003 4.52 4/4/2014

23101911009 5.59 1/28/2014

23101923404 5.24 3/17/2016

23101942403 8.40 10/2/2015

23102012402 22.20 3/8/2016

23102012403 16.50 1/28/2014

23102012403 19.60 1/29/2016

23102023003 5.24 3/17/2016

23102023407 6.00 3/8/2016

23102023408 5.60 3/8/2019

23102044002 9.44 11/21/2013

23102134405 4.70 1/31/2014

23102134407 10.10 9/17/2015

23102134407 13.80 1/31/2014

23102344402 5.60 10/29/2015

23102344405 2.40 10/29/2015

23102424402 1.55 2/13/2014

23102531408 2.43 3/9/2016

23102533003 2.90 1/7/2014

23102643001 25.50 9/18/2015

23102723402 6.90 1/28/2014

23102723402 7.32 3/1/2016

23102732001 18.00 2/12/2016

23102822406 6.80 12/11/2013

23102832011 6.60 9/17/2015

23102833002 11.10 2/12/2016

23102841001 10.80 2/12/2016

23102843403 8.50 4/4/2016

23102911401 2.50 1/31/2014

23102911413 7.28 11/21/2013

23102922403 7.02 1/31/2014

23102923401 15.50 1/31/2014

23102931002 10.40 12/29/2015

23102942401 16.00 2/13/2014     

23103022024 10.00 1/23/2014

23103123433 15.30 5/9/2014

23103124404 8.50 5/13/2014

23103131005 7.10 4/7/2016

23103133011 2.40 3/9/2016

23103134403 4.52 3/1/2016

23103143011 3.90 6/3/2014

23103143015 6.80 3/8/2016

23103213004 11.30 3/14/2014

23103234400 12.00 3/15/2016

23103242405 4.00 3/15/2016

23103532401 5.84 11/21/2013

19110122412 0.44 10/2/2015

19110122420 0.38 2/21/2014

19110944463 1.40 2/21/2014

19122134013 2.34 10/20/2015

19122743004 0.00 2/14/2014

19123214401 0.88 3/7/2016

19123412400 0.98 12/2/2015

19123512008 2.13 10/7/2015

19123513401 0.84 12/27/2015

20110143402 4.18 12/17/2015

20110443004 0.66 2/27/2014

20110634402 3.89 11/4/2015

20110911408 1.31 2/21/2014

20110914408 2.73 11/4/2015

20110922412 2.49 3/1/2016

20110923403 0.36 2/11/2016

20110942411 5.40 11/4/2015

20111021006 1.90 2/27/2014

20111034402 2.08 2/23/2016

20111114401 2.89 5/28/2014

20111134003 6.20 3/16/2016

20111144001 2.55 2/11/2016

20111144400 4.08 3/8/2016

20111312400 2.14 3/1/2016

20111432405 2.41 3/1/2016

20111444002 9.00 10/29/2015

20111513416 6.70 10/15/2015

20111533401 2.31 11/18/2015  
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20111534006 6.60 4/6/2015

20111534401 5.90 4/6/2016

20111541416 1.98 9/29/2015

20111643003 2.16 3/23/2016

20111712003 2.66 4/16/2014

20112014405 0.98 3/16/2016

20112141031 0.86 2/7/2014

20112144091 2.04 3/24/2016

20112144098 1.50 2/13/2014

20112212006 5.60 4/6/2016

20112231005 3.40 11/17/2015

20112243403 0.00 2/26/2014

20112243404 1.32 2/27/2014

20112243405 1.08 2/27/2014

20112311404 8.44 2/21/2014

20112312005 6.50 10/29/2015

20112313002 4.04 6/12/2014

20112322403 4.00 11/17/2015

20112331404 3.47 11/17/2015

20112343402 0.97 2/14/2014

20112343411 2.60 10/21/2015

20112343415 1.45 10/21/2015

20112344001 0.48 10/2/2015

20112344003 3.35 9/30/2015

20112423003 6.60 9/18/2015

20112431007 4.30 1/22/2014

20112433401 5.40 11/12/2015

20112434406 10.00 9/30/2015

20112434406 9.24 2/20/2014

20112434411 5.21 1/22/2014

20112441400 4.96 5/29/2014

20112441400 5.20 4/6/2016

20112443401 2.77 2/11/2016

20112444407 2.83 1/10/2014

20112511014 7.70 11/24/2015

20112512004 6.30 4/6/2016

20112512007 2.85 12/1/2015

20112512008 5.30 10/16/2015

20112512402 5.08 9/23/2015

20112512404 5.16 5/29/2014     

20112521405 2.09 11/4/2015

20112521408 8.50 10/21/2015

20112522403 0.64 10/2/2015

20112522404 0.38 1/17/2014

20112522404 0.36 10/23/2015

20112614401 2.97 9/23/2015

20112621014 2.38 9/23/2015

20112622405 0.91 11/9/2015

20112642006 2.28 3/3/2016

20112711012 3.90 9/23/2015

20123044003 2.21 1/23/2014

20123114402 2.12 10/20/2015

20123134004 4.10 10/16/2015

21100333008 11.20 3/22/2016

21100334401 1.27 4/10/2014

21100412400 0.54 1/17/2014

21100412406 16.00 1/31/2014

21100431004 11.20 2/23/2016

21100434405 3.02 2/2/2016

21100511407 3.68 1/10/2014

21100512408 2.10 3/22/2016

21100513413 4.50 3/1/2016

21100522407 3.20 2/23/2016

21100524404 0.35 2/9/2016

21100531012 6.90 1/29/2014

21100542403 3.96 3/15/2016

21100542407 7.40 1/17/2014

21100543401 2.50 3/2/2016

21100811407 0.25 3/1/2016

21100814009 4.72 1/17/2014

21100814401 4.28 3/8/2016

21100923003 1.78 2/2/2016

21100924402 1.68 11/21/2013

21100933007 9.56 11/21/2013

21101011004 2.60 10/27/2015

21101012402 1.92 12/9/2015

21101012404 2.40 3/1/2016

21101124002 4.62 4/1/2014

21101131404 12.80 2/2/2016

21101134405 12.90 3/1/2016  
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21101141402 8.88 12/4/2015

21101231405 5.43 2/2/2016

21101232004 0.78 3/16/2016

21101233003 10.50 2/27/2014

21101241401 19.60 4/5/2016

21101324401 10.90 3/7/2014

21101333401 5.79 5/29/2014

21101333404 0.00 11/24/2015

21101344401 0.00 3/10/2016

21101344404 3.50 3/10/2016

21101444005 2.68 2/25/2016

21101523400 3.40 5/22/2014

21101524402 2.90 6/3/2014

21101524403 4.98 5/22/2014

21102431009 0.00 10/28/2015

21102441001 0.00 10/16/2015

21102441001 0.00 1/24/2014

21102522001 1.84 3/10/2016

21102534004 0.00 2/13/2014

21102534403 0.05 2/13/2014

21102641003 2.79 3/14/2016

21102642002 3.48 6/5/2014

21111741005 0.00 9/24/2015

21112014405 4.05 5/6/2014

21112032402 2.25 1/17/2014

21112521003 0.74 10/15/2015

21112612401 0.00 10/14/2015

21112613404 4.03 2/21/2014

21112623402 3.55 10/20/2015

21112921402 3.80 10/27/2015

21112924002 8.55 9/24/2015

21112932402 10.70 9/23/2015

21112932403 8.60 11/4/2015

21112932405 7.60 9/25/2015

21113023402 4.80 4/7/2016

21113024404 18.60 2/14/2014

21113044403 4.22 9/24/2015

21113111003 12.70 10/16/2015

21113112406 1.07 10/26/2015

21113112407 2.21 10/26/2015     

21113113403 23.40 9/23/2015

21113122421 2.81 12/9/2015

21113132006 1.14 12/29/2015

21113134016 1.84 2/9/2016

21113141002 0.84 5/29/2014

21113144407 7.48 11/24/2015

21113144407 5.48 3/12/2014

21113212014 5.76 9/30/2015

21113222401 0.33 9/25/2015

21113222402 6.34 9/25/2015

21113241009 4.36 10/15/2015

21113321401 12.00 3/1/2016

21113432003 22.60 11/18/2015

22080114416 10.10 1/8/2016

22080131419 9.00 3/7/2016

22090222402 2.12 10/21/2015

22090322004 4.20 10/2/2015

22090543402 0.00 9/30/2015

22091022403 0.09 3/1/2016

22091031001 0.00 3/9/2016

22091031001 0.00 3/7/2016

22091033402 0.00 10/2/2015

22091044407 0.00 9/24/2015

22091132402 4.56 4/10/2014

22091144402 3.65 1/17/2014

22091241400 1.79 6/20/2014

22091241402 2.75 5/13/2014

22091244415 11.50 4/4/2014

22091311003 11.30 2/14/2014

22091312001 7.40 3/2/2016

22091323003 11.90 6/25/2014

22091344401 19.20 3/9/2016

22091412410 0.00 3/16/2016

22091412414 0.00 3/16/2016

22091423402 0.00 2/27/2014

22091424407 0.00 2/27/2014

22091432406 0.00 6/10/2014

22091442401 0.00 2/18/2016

22091443400 0.00 2/18/2016

22091534401 0.00 6/5/2014  



 

186 

22092443004 2.90 10/26/2015

22100312400 34.80 10/2/2015

22100333400 3.28 12/11/2013

22100333402 16.20 12/12/2013

22100424402 2.09 2/19/2016

22100441003 3.59 3/8/2016

22100443003 24.80 12/11/2013

22100622002 9.40 5/29/2014

22100714002 15.20 3/8/2016

22100733401 14.80 3/8/2016

22100812004 9.64 9/29/2015

22100824407 7.80 10/16/2015

22100831401 7.20 10/16/2015

22100833001 8.40 2/9/2016

22100844003 7.16 4/10/2014

22100922001 1.78 10/13/2015

22101022403 2.94 3/14/2014

22101041402 1.47 3/2/2016

22101044001 7.60 9/18/2015

22101122002 3.23 1/24/2014

22101141405 9.50 2/13/2014

22101141407 7.70 10/16/2015

22101211400 2.87 3/14/2014

22101321401 6.06 12/11/2013

22101333004 3.08 12/11/2013

22101341401 2.16 11/20/2013

22101341401 2.25 3/1/2016

22101424010 5.75 2/2/2016

22101433407 3.22 5/9/2014

22101441403 1.68 1/28/2014

22101442409 3.50 4/4/2014

22101523407 9.80 3/8/2016

22101544006 22.70 3/7/2016

22101731400 2.73 11/24/2015

22101743401 5.82 3/1/2016

22101743406 39.10 3/24/2016

22101813002 9.40 2/25/2016

22101814401 10.10 6/12/2014

22101843002 5.45 6/5/2014

22101911401 1.63 12/17/2015     

22101912406 3.20 4/18/2014

22101912407 4.80 2/25/2016

22101922402 0.00 3/1/2016

22102011402 0.00 3/8/2016

22102021401 6.32 2/9/2016

22102033004 1.83 2/17/2016

22102211407 5.67 5/29/2014

22102214005 5.60 2/12/2016

22102222403 2.81 3/7/2014

22102244005 9.70 9/27/2015

22102314408 4.75 2/13/2014

22102331408 1.38 3/25/2016

22102334002 19.10 2/2/2016

22102344005 6.10 3/14/2016

22102424009 11.30 2/4/2016

22102431403 15.80 2/10/2014

22102431409 20.30 1/10/2014

22102441427 13.30 5/29/2014

22102441436 11.20 10/29/2015

22102441436 11.60 3/18/2016
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Appendix M –USGS 2017 Well testing Data

Well No. APRIL/MAY MAY/JUNE JULY SEPT OCT DEC

08N/22E-11L02 16.1 14.3 14.2 13.6 15.7 15.4

08N/23E-01F02 0.247 0.292 0.53 0.594 0.936 0.522

08N/23E-01H02 0.443 1.15 1.41 1.94 1.83 4.1

08N/23E-01J01 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040

08N/23E-05G01 11.2 -- -- -- -- --

08N/23E-06H02 10.3 7.66 7.36 7.49 8.37 7.97

08N/23E-08E01 14.3 10.8 16.2 17.7 17.7 19.7

08N/23E-10G01 11 11.4 11.2 11.3 11.3 --*

08N/23E-11R01 0.681 1.37 2.27 1.75 1.16 0.715

08N/23E-13B01 2.6 3.54 4.12 4.93 5.19 3.67

09N/22E-01G02 11.5 10.9 10.8 10.5 11.1 11.6

09N/22E-02D01 2.28 2.18 2 2.04 2.29 2.36

09N/22E-03R01 4.77 4.56 4.54 4.58 6.94 9.13

09N/22E-04B01 2.37 1.05 2.55 1.02 0.79 0.739

09N/22E-05Q01 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040

09N/22E-09J02 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040

09N/22E-10A01 <0.040 <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

09N/22E-11M01 8.02 7.13 7.11 8.89 8.87 8.93

09N/22E-12R02 14.5 16.4 17.9 18 17.9 17.9

09N/22E-14B01 <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 <0.040 <0.040 <0.040 <0.040

09N/23E-01D01 2.27 2.18 2.16 2.23 2.34 2.57

09N/23E-04R01 4.42 4.44 4.4 4.62 4.51 4.49

09N/23E-04R02 4.17 4.12 4.12 4.25 4.2 4.2

09N/23E-05N01 5.39 5.29 5.29 5.45 5.31 5.42

09N/23E-06B01 17.3 17.4 17 17.3 16.9 --*

09N/23E-07M02 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040

09N/23E-08E02 7.19 7.42 7.62 7.92 7.87 7.8

09N/23E-09H01 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040

09N/23E-11K01 6.23 6.43 6.29 6.58 6.37 6.4

09N/23E-13C01 10.3 10.7 10.4 10.7 10.7 11.1

09N/23E-14G01 14.2 15.1 17.3 24.1 32.9 --**

Table 5.  Nitrate concentrations in ground-water samples from drinking 

water wells collected April to December 2017.
[<; less than, --; no data,  --*;  sample tap winterized, --**; could not access property-no 

permission, R; result value reviewed and rejected, 
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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-16C01D1 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 1.71 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-24L01 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/23E-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-34M01 <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-01G01 43.1 R 40.8 41.7 39.4 42.5

10N/21E-02N01 11.1 R 7.04 7.6 7.68 10.3

10N/21E-03D02 11.6 12.4 12.4 12.2 11.5 --*

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 1.7 2.18 2.73 2.58 2.88

10N/21E-11M01 11.1 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 0.211 <0.040 <0.040 <0.040

10N/21E-15E01 2.87 R 3.05 3.19 3.01 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-24J01 <0.040 R <0.040 <0.040 <0.040 <0.040

10N/22E-01F01 4.77 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-08H01 6.05 5.79 6.42 6.77 6.82 6.83

10N/22E-08K04 9.66 8.27 9.31 9.36 8.95 9.09

10N/22E-08L01 8.42 8.35 8.44 8.76 8.37 8.92

10N/22E-11J02 10.8 10.5 11 8.31 8.7 10.4

10N/22E-13E02 7.11 R 6.88 6.73 6.73 7.16

10N/22E-14K01 3.56 3.51 4.61 4.88 4.4 3.83

10N/22E-17C02 12.1 9.76 8.41 10.2 18.9 18.1

10N/22E-18G03 9.41 9.3 9.16 9.04 9.03 9.01

10N/22E-19L01 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040

10N/22E-20N02 <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 10.4 10.8 10.7 10.9 11 11

10N/22E-23H02 4.93 4.98 4.96 5.08 5.04 5

10N/22E-24M01 3.29 3.73 3.76 3.73 3.6 3.78

10N/22E-26C01 0.402 0.283 0.342 0.352 0.395 0.465

10N/22E-27M01 10.5 R 10.8 10.4 10.6 10.8

10N/22E-27N01 5.91 5.61 5.83 5.81 5.92 5.79

10N/22E-29D01 10.5 10.3 10.1 10.2 10.2 11.3

10N/22E-30B01 5.87 R 5.08 5.37 5.73 5.89

10N/22E-34B01 14.9 17.2 16.9 15.5 12.7 9.67

10N/22E-34B02 8.55 8.56 8.46 8.52 8.62 8.79

10N/22E-35F03 2.16 2.11 2.13 2.04 2.1 2.09

10N/22E-36K01 17 18.2 16.1 11.4 9.87 10.7

10N/23E-18D01 3.52 3.66 3.88 3.83 3.84 3.81

10N/23E-20G01 8.78 8.77 8.28 7.71 7.84 8.09

10N/23E-22L01 6.36 5.75 5.54 5.33 5.41 5.59

10N/23E-23R01 4.46 4.26 12.9 21.7 19.5 11.3

10N/23E-25J07 2.76 2.47 2.84 2.65 3.05 2.51

10N/23E-27N01 2.17 3.28 3.43 2.62 1.99 2.07

10N/23E-28F01 4.15 3.72 3.87 3.88 4.51 4.56

10N/23E-29A01 9.2 9.56 9.77 9.45 9.77 9.86

10N/23E-30A01 19.4 20.6 21.6 21.7 21 22.3

10N/23E-31E02 12.5 12.8 12.8 16 12.7 13.4

10N/23E-32K02 4.05 R 4.76 5.73 4.17 4.14

10N/23E-33D01 9.21 9.82 9.67 10.2 9.49 9.82

10N/23E-34A01 10.3 10.2 11.3 11.6 12.4 14.2

10N/23E-35M01 9.28 11.4 11.7 9.75 10.1 10.2

11N/20E-04Q03D1 0.748 0.773 0.749 0.767 0.772 --*

11N/20E-06D01 7.24 7.31 7.56 8.1 7.63 7.6

11N/20E-07C01 3.29 3.13 3.27 3.17 3.57 3.44  
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11N/20E-07H03 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-09D02 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 1.76 1.21 1.1 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-15B02 1.38 1.37 1.45 1.47 1.58 1.57

11N/20E-21B02 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 1.46 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/20E-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-06R01D1 <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 3.11 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-21N02 1.33 1.33 1.29 1.21 1.25 1.35

11N/21E-27A01 1.22 5.46 0.078 4.98 5.47 5.74

11N/21E-28H01 2.43 2.25 2.41 2.41 2.32 2.37

11N/21E-29M05 8.55 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 1.75 3.12 1.19 1.95 0.961 1.71

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 -- 0.856 0.762 0.772 0.733 0.678  
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Appendix N—Well Sample Statistics 

Year

Well 

Samples Minimum Maximum Mean

1973 17 0.010 5.800 0.602

1978 1 2.100 2.100 2.100

1979 6 0.200 3.500 1.133

1980 1 1.090 1.090 1.090

1981 13 0.200 9.000 3.646

1982 87 0.100 9.500 1.384

1983 63 0.100 9.800 0.819

1984 22 0.200 9.400 3.015

1985 16 0.200 7.900 1.816

1986 30 0.100 9.300 1.465

1987 16 0.100 9.200 2.298

1988 28 0.200 9.800 3.524

1989 19 0.100 9.000 1.912

1990 8 1.100 4.800 2.231

1991 36 0.050 9.600 3.640

1992 80 0.200 9.700 3.868

1993 48 0.100 9.900 2.583

1994 51 0.090 9.900 2.392

1995 32 0.500 9.800 2.283

1996 29 0.100 9.200 3.458

1997 42 0.200 9.300 3.262

1998 35 0.200 6.400 1.850

1999 40 0.070 8.000 2.623

2000 80 0.500 9.800 3.392

2001 135 0.000 9.900 2.667

2002 318 0.000 9.990 2.845

2003 164 0.050 9.510 3.447

2004 274 0.050 9.810 3.353

2005 158 0.050 9.550 4.568

2006 166 0.050 9.770 4.860

2007 174 0.050 9.410 4.245

2008 174 0.050 9.780 2.868

2009 171 0.050 9.530 2.726

2010 189 0.050 9.950 3.354

2011 427 0.000 9.890 3.357

2012 145 0.050 9.800 3.910

2013 33 0.070 24.800 5.862

2014 153 0.000 20.300 5.470

2015 119 0.050 34.800 4.899

2016 167 0.050 39.100 5.878

Well Sample Statistics--compiled by V. 

Redifer
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Large-Scale Figures 

Figure 4 - Public Ownership 
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Figure 5 - Geology 
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Figure 6 - Surficial Hydrogeolgic Units 
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Figure 7 - Basins with Location of Springs 
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Figure 8 - Spatial Distribution of Mean Annual Recharge 
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Figure 9 - Groundwater Contours 
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Figure 10 - Topography 
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Figure 11 - Depth to Groundwater 
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Figure 12 - Groundwater Flow Directions 
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Figure 13 - Soils Key 
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Figure 13 - Soil Types 
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Figure 14 - Hydraulic Conductivity 
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Figure 15 - Cropping Patterns 
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Figure 16 - Yakima County Zoning 

  



 

206 

Figure 17 - Irrigation 

  



 

207 

Figure 18 - Biosolids Application Sites 
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Figure 19 - Nitrate Pilot Project Water Test Locations 
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Figure 20 - High Risk Well Assessment test locations 
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Figure 21 - USGS 2017 Groundwater Well Test Locations 
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Figure 22 - All Water Quality Sampling Locations (3 Testing Programs) 
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Figure 25 – Total Nitrogen Availability 
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Figure 26 – Overlay of Total Nitrogen Availability and Groundwater Wells 
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Figure 27 – Overlay of Soil Types and Groundwater Wells 
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Figure 28 – Overlay of Hydraulic Conductivity and Groundwater Wells 
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Figure 29 – Overlay of Canals and Drains with Groundwater Wells 
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Figure 30 – Overlay of Cropping Patterns and Groundwater Wells 
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Figure 31 – Overlay of Point Sources and Groundwater Wells 
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Figure 32 – Overlay of Residential Onsite Septic Systems and Groundwater Wells 
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