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NORTHERN MALHRUR COUNTY
GROUNDWATER MANAGEMENT ACTION PLAN

1.0 INTRODUCTION

Groundwater contamination has been found in a 115,000 acre area in
Northeastern Malheur County. Groundwater samples from private water
wells have documented pnitrate contamination. Sampling has also
confirmed that the herbicide Dacthal is present in the groundwater,
however, at levels well below the U.S. Environmental Protection Agency
Health Advisory. There are three aquifer units underlying this area
including the Glens Ferry Formation or deeper aquifer, the upland
gravels and the alluvial sand and gravel aquifer. Sampling confirmed

. that most of the contaminated groundwater is present in the shallow
alluvial sand and gravel aquifer which receives a large proportion of
its recharge from canal leakage and irrigation water (Gannett, 1990).
The Northern Malheur County Groundwater Management Action Plan (action
plan) will focus on this aquifer.

Traditional fertilizer and agricultural-chemical application practices
are believed to be the main source of the contamination. As the
irrigation water has percolated over time from the surface to
groundwater it has carried with it soluble agricultural chemical
residues that remained in the soil profile. Because of the groundwater
quality problems identified in northern Malheur County (the project
area), the area has been designated by the Department of Environmental
Quality as a Groundwater Management Area under the provisions of the
Groundwater Protection Act of 1989 (ORS 468.698).

1.1 Groundwater Protection Goal and Strategy

The Groundwater Quality Protection Act of 1989 established a goal and
strategy to protect groundwater from contamination and to restore
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groundwater quality when the resource is contaminated from nonpoint
sources of contamination. It is applicable to the nonpoint source
contamination of groundwater in the project area and is the goal and
strategy for this action plan. The goal and a summary of the strategy
are presented below as follows:

1.1.1 Goal

"The Legislative Assembly declares that is the goal of the
people of the State of Oregon to prevent contamination of
Oregon’s ground water resource while striving to conserve
and restore this resource and to maintain the high quality
of Oregon’s ground water resource for present and future
users.”

1.1.2 Summary of Strategy
¢ Coordinate projects.

e Develop programs designed to reduce impacts on groundwater
from commercial and industrial activities, commercial and
residential use of fertilizers and pesticides, residential
and sewage treatment activities, and any other activity
that may result in contaminates entering the groundwater.

¢ Provide educational and informational materials to promote
public awareness and involvement in the protection, con-
servation and restoration of Oregon’'s groundwater re-
source.

¢ Coordinate development of local groundwater protection
programs.

" e Award grants for projects to protect groundwater quality.

e Develop and maintain centralized repository of infprma-
tion. : :
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¢ Identify research or information about groundwater.

e Cooperate with federal entities to ensure federal plans
meet state’s intent.

e Afid in development of voluntary programs to reduce the
quantity of hazardous or toxic waste generated in order to
reduce the risk of groundwater contamination.

1.2 Northern Malheur County Groundwater Management
Action Plan

This action plan has been developed to coordinate the activities to be
undertaken by the local agricultural community, Malheur County, the
State of Oregon, and the Federal Government. Sections 1 through 8
describe problems to be addressed. Sections 9 and 10 discuss the rec-
ommended actions to be taken by the local community. Section 11 de-
scribes the actions to be taken by County, State and Federal agencies
associated with this project. The Department of Environmental Quality
(DEQ) will monitor groundwater quality conditions to determine seasonal
cycles and trends and provide general analytical support. The Oregon
State Department of Agriculture (ODA), the Soil and Water Conservation
District (SWCD), and the United States Department of Agriculture Soil
Conservation Service (SCS), in cooperation with the Oregon State Uni-
versity Experiment Station (0SU), will identify and evaluate the land
use activities influencing the groundwater quality cycles and trends.

0SU, in cooperation with the ODA and SCS, will explore and develop
technically sound alternatives and revisions to replace or compensate
for those activities identified as adversely impacting groundwater
quality. Along with the development of alternative technologies, field
studies will be conducted to compliment the formal research and verify
the effectiveness of the alternative technology. These studies will
be performed as a joint effort by ODA, SCS, OSU, and DEQ.

In'conjunction with the development and verification of the best
alternative technologies ODA, SCS, OSU, and DEQ will provide public and
group demonstrations, and educational programs to establish the
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strategy objectives within the community. To compliment this, the
Agricultural Stabilization and Conservation Service (ASCS) will explore
and develop economic implementation incentives to assist agricultural
producers in the acceptance of the recommended management practices.

Much has been learned concerning the nature and extent of groundwater
quality problems in northern Malheur County over the last several
years. However, there are many questions still unanswered. The action
plan is to a large extent a plan for developing answers to some of the
remaining questions. To be effective the action plan'must be a dynamic
plan and be changed as new information becomes available and better
management practices are developed. '

2.0 BACKGROUND

‘In the past, water quality issues in Malheur County have centered on
surface water quality and irrigation water needs. Concerns have been
primarily directed towards the erosion and sediment problems caused by
overland flow and irrigation runoff and the chemical loads associated
with that runoff. Poor surface water quality resulting from runoff was
easily recognized and surface water quality protection was determined
to be a necessity. 1In 1981, Malheur County adopted a surface water
management plan to provide a solution to the surface water quality
problems identified. As with most water quality problems resulting
from non-point source activities, the most practicable solution was

determined to be the implementation of alternative land use management
practices. '

The plan adopted in 1981 is based on recommended Best Management '
Practice (BMP) systems established in USDA's Soil Conservation Service
(SCS) Field Office Technical Guide. The "BMPs" contained in the plan
are current and remain applicable for surface water quality protection
in Malheur County. Advancements in water quality protectiom, such as
reduced suspended sediment loads, have been obtained since the problem
was identified. However, the strategy was originally formulated to
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address surface water only. As such, it is not adequate for addressing
the current groundwater quality problems in Malheur County.

The value of maintaining Malheur County’s groundwater resource is
apparent and more recently has gained the attention of the State
Legislature. The legislature recognized that groundwater quality
protection is an issue which involves multiple concerns founded on
immediate individual needs at the local level and society’s overall
responsibility to future generations. Adoption of the 1989 Groundwater
Protection Act established the direction to be taken by the State in
resolving area-wide nonpoint source groundwater quality issues.

2.1 Management 8S8trataegy Development

The strategy established by the Oregon State 1989 Groundwater
Protection Act is designed to be implemented through the State
Strategic Water Management Group (SWMG). The SWMG was formed in 1985
by the Oregon State Legislative assembly to coordinate and manage state
agencies involved in water resource issues. The group is composed of
the Directors of the State resource management agencies and is chaired

by the Governmor’s Assistant for Natural Resources. Any actions
implemented through this plan must first be reviewed and approved by
SWMG.

Oregon Revised Statute 468.698 describes a Groundwater Management Area
and the conditions for which a declaration occurs. Basically, such an
area will be declared when contaminants are found at 50 percent of the
established maximum measurable level (MML) for all contaminants except
‘nitrates in groundwater. For nitrate contaminants the law requires
that a Groundwater Management Area be established when contaminant
levels exceed 70 percent of the MML.

The 1989 Groundwater Protection Act calls for the appointment of a
local groundwater management committee to assist in the development of
a management plan. The goal of the plan is to reduce nitrate/
nitrite-nitrogen contamination in the groundwater to a level below that
which caused the declaration of the management area. The Malheur
County committee was appointed August 22, 1989 and first met November
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1989. Since November of 1989 the committee has met nine times and has
assisted the Oregon Department of Envirommental Quality in developing
this plan by offering comments, suggestions, and recommendations.

2.1.1 Malheur County Groundwater Management Committee

The committee members were chosen from a list of recommendations
submitted by local civic groups, agricultural organizations, state,
county, and city agencies, environmental organizations, and a variety
of private citizens. The committee selection was made by SWMG through
a careful evaluation of several important factors. Of most importance
was the nominee’s ability to contribute to the development of a
practical plan of action to respond to the region’s groundwater quality
problem, and their ability to work productively in open forum
discussions with other committee members while formulating management
decisions which will inherently affect the entire County.

The following list of people were appointed to the Groundwater
Management Committee: ‘ .

Mr. Barry Fujishin, Chairman

Mr. Darrel Standage Mr. Rodger Findley
Mr. Dave Cloud Ms. Kathy Jordan
Mr. Rod Frahm ' Mr. Bob Butler

Mr. Ray Winegar Mr. Don Bowers

Ms. Mary Thiel Mr. Glen Hill:

Mr. Cliff Bentz Mr. Joe Hobson
Mr. Jim Nakano Mr. Nico Hopman
Mr. Tom Anderson Mr. Ron Schoenman
Ms. Caroline Nysingh '

The following people were asked by SWMG to participate in a subcommit-
tee formed to supply the technical answers to committee inquiries:

Mr. Lynn Jensen Mr. Herb Futter
Mr. Ray Perkins . Ms. Zadean Auyer
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Mr. Ray Huff . Mr, John Ross
Dr. Clint Shock Mr. Ben Simko
Mr. Ray Dunten Ms. Kit Kamo
Ms. Marti Bridges Mr. Mike Howell
Dr

. John Miller

2.1.2 Required Components

Required compénents of the management plan are listed in the 1989
Groundwater Protection Act. In summary, the plan shall include the
following:

¢ Identification and evaluation of the management practices
contributing to the contamination.

e Consideration of all reasonable altermatives which will
reduce the contaminants found in the groundwater.

¢ Recommended mandatory actions which will reduce contami-
nant levels below that required for declaration of a
groundwater management area.

¢ An implementation schedule for estimated contaminant
reductions and public review.

¢ Amendments to local comprehensive plans and land use
regulations required by the groundwater management plan.

3.0 CONTAMINANT CHARACTERIZATION

The United States Environmental Protection Agency (USEPA), has set a
maximum contaminant level (MCL) of 10 mg/l for nitrate/nitrite-nitrogen
in public water supplies. Nitrate/nitrite-nitrogen levels above 10
mg/l may represent a serious health concern for infants under 6 months
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of age and pregnant or nursing women. Adults receive most nitrate
exposure from food. Infants, however, receive the greatest exposure
from drinking water because most of their food is 1liquid form
(Department of Human Resources, Health Division, 1990).

Nitrate can interfere with the ability of the blood to carry oxygen to
vital tissues of the body in infants one year old or younger. The
result is called methemoglobinemia or "blue baby syndrome”. There have -
not been any cases of methemoglobinemia reported in northern Malheur

County resulting from consuming nitrate/nitrite-nitrogen contaminated
water.

According to an OSHD fact sheet, it has been suggested in preliminary
studies that excessive nitrate ingestion may be linked to gastric
cancer, but this has not been confirmed (Department Human Resources,
Health Division, 1990). There have also been research studies on rats
which have not determined a relationship between nitrate consumption

and cancer (European Chemical Industry Ecology and Toxicology Centre,
1988).

The USEPA has reviewed the available health studies on Dacthal. These
studies are based on Dacthal alone, and not on the di-acid breakdown
products or impurities. In northern Malheur County, the data generated
to describe the Dacthal contamination is based on the di-acid breakdown
products rather than the Dacthal parent material.

The USEPA has established a lifetime health advisory for consuming
Dacthal in drinking water to be 4000 ppb (Discussion with Dennis
Nelson, Department of Human Resources, Health Division, 1991). The
USEPA believes that no adverse human health effects are likely to
result from drinking water with 4000 ppb or less of Dacthal. Based on
discussions with Health Division personnel, it appears that. there may
be serious health risks from long-term exposure to Dacthal at levels
above the health advisory of 4000 ppb. Long-term exposure to large.
quantities of Dacthal by animals has resulted in severe liver, kidney

and thyroid damage (Discussion with Dennis Nelson, Department of Human
Resources, Health Division, 1991).
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4.0 BACKGROUND INFORMATION

Malheur County encompasses 6,352,640 acres in the southeasterm .corner
of Oregon (Figure 1). The county is the second largest in the State and
twelfth largest in the nation. Malheur County’s population of 26,000
is primarily supported by agriculture. The county has approximately
260,000 acres of irrigated erop land and approximately 5,971,200 acres
of range land.

Malheur County is bordered by Idaho on the east and Nevada to the
south. In Oregon, Baker and Grant Counties border Malheur County on the
north and Harney County borders to the west. There are three major
river basins in the county. The Malheur River drainage and the Owyhee
River drainage originate in high desert uplands to the south and west
and flow north and east to the Snake River (Malheur County Planning
Office, 1981).

The area this plan addresses lies in Malheur County'’s northeastern
corner near the convergence of these three river .valleys (Figure 2).
This area consists mainly of alluvial flood plains and terraces. The
lower valleys of the Malheur, Owyhee and Snake drainage form fertile
farmland which supports intensive agricultural production.

Malheur County summers are hot and winters are very cold. The average
July temperature is 75° Fahrenheit; the long-term average January

temperature is 29° Fahrenheit. The average annual precipitation is 9.8
inches. .

Normally, July, August, and September have minimum amounts of rainfall
with 0.11, 0.40, and 0.48 inches respectively. With 140 to 160 frost
free days and an arid climate, this region is good for intensive
agriculture. Yields are high and product quality is excellent.
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FIGURE 2
Northern Malheur County Project Area

*
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5.0 HYDROGEOLOGY

(Marshall Gannett, Oregon State Water Resources
Department, Groundwater Report No. 34, 1990)

In 1988, the Oregon State Water Resources Division (WRD) began an
intensive field study to: characterize the local hydrogeologic
environment (Appendix A). The characterization was limited to the
shallow groundwater aquifer of the area since the uppermost aquifer has
been most impacted by the agricultural chemical contamination. The
following hydrogeologic description gives an overview of the findings
as discussed in the WRD report. :

The sand and gravel aquifef ranges in thickness from approximately 10
to 30 feet and is present throughout the valley and lower terraces
around Ontario, Nyssa, and Vale. This aquifer is the most widely used

source of groundwater in the area for both drinking water and
irrigation.

The shallow aquifer is overlain by approximately 25 feet of silt. The
thickness and character of the silt varies from place to place. The
silt is generally permeable and allows the downward movement of water
from the surface into the shallow aquifer. Therefore, the shallow sand
and gravel aquifer is considered unconfined to semi-confined.

The shallow aquifer is recharged by infiltration of local precipita-
tion, snow melt, leakage of {rrigation canals and ditches, and by deep
percolation of irrigation water. Conveyance and application of
irrigation water is the biggest source of recharge. The water level
in the shallow aquifer is highest during the irrigation season.
Records from continuous water level recorders show that groundwater
levels rise in response to melting snow, to canal leakage and
irrigation. Groundwater levels decline after the irrigation season is
over. Deep percolation of irrigation water is believed to be the

primary process by which agricultural chemicals are entering the
shallow groundwater. :

12
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The rate of recharge from various sources can be estimated by modelling
groundwater flow. Based on a groundwater flow model prepared by Davis
S. Walker (graduate student at Oregon State University) for part of the
project area, it is estimated that the rate of recharge from
precipitation, seepage from lateral canals and ditches and deep
percolation of water applied to fields may be approximately 2 feet per
year for each irrigated acre (Davis S. Walker, unpublished Master of
Science Thesis, Oregon State University). There is no independent data
to verify this figure. Although relative contributions from each
source have not been determined, members of the technical subcommittee
have suggested that based on practical knowledge, less than one foot
per year can be attributed to deep percolation of irrigation water,
with the balance attributed to precipitation and canal and ditch
leakage (discussion with the technical subcommittee on May 15, 1991).

Prior to irrigation development, the water level in the shallow aquifer
was at or above the elevation of the adjacent rivers. The increase in
annual recharge due to irrigation development has raised water levels
into the overlying silt, especially at the valley edges. This has
increased the gradient of the water table and increased groundwater
flow velocities. The increased recharge due to irrigation development
has not increased storage in the shallow aquifer as much as it has
served to greatly increase the annual flow through the system. This
means that the shallow sand and gravel aquifer is a naturally saturated
aquifer and not an artifact of human activity.

The shallow sand and gravel aquifer in the Ontario area is underlain
by several thousand feet of fine sand, silt and clay. These materials
wvere deposited in a large lake which occupied portions of eastern
Oregon and western Idaho a few million years ago. The sediments, which
are often described as "blue clay” by drillers, are too fine-textured

" to allow easy movement of groundwater. These sediments generally do
not yield significant amounts of water to wells. Within the fine
sediments there are occasional coarse sand layers and gravel layers
which in some places produce substantial quantities of water. These
deep aquifers are part of the regional groundwater flow system which

" is recharged by rain and snow over a large part of the basin. These
deep aquifers are limited in extent and do not underlie the entire
Ontario area. .

L]
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The static water level elevation in these deep aquifers appears to be
slightly higher than in the shallow gravel aquifer. This means that
the deep aquifer water is under pressure and there is a natural
tendency for groundwater to flow upward from the deep zones to the
shallow aquifer. Some improperly constructed wells in the area
interconnect both the deep and shallow aquifers and provide an avenue
for this upward movement of water,

The approximate rate and direction of groundwater movement in the
shallow aquifer has been determined by measuring water level elevations
in wells throughout the area and conducting pumping tests on several
wells. Groundwater generally flows from the edges of the valley toward
major surface streams. The velocity of groundwater flow in the shallow
gravel aquifer ranges from 2 to 10 feet per day in much of the area.
"At an average velocity of 6 feet per day, groundwater moves at about
0.4 mile per year. Therefore it may take between 5 and 1l years for
water in the Cairo junction area to discharge from the system"”
(Groundwater Report No. 34, p. 34).

Dr. Jonathan Istok of the Oregon State University Civil Engineering
Department has been working on an analysis of the vadose zone in the
project area. This study is scheduled for completion in summer 1991.
The analysis to date suggests that nitrate/nitrite-nitrogen contaminant
travel time through ‘the vadose zone to the aquifer may be greater than
10 years. This suggests that to move nitrates through the entire
system may take as long as 20 years; 10 years to move through the

vadose zone and 10 years for nitrates in water to discharge from the
aquifer.

6.0 WATER QUALITY CONDITIONS

Historic data to establish naturally occurring water quality conditions
in the area’s shallow groundwater are not available. Therefore, there
is no means by which this survey can establish natural groundwater
quality conditions for the region. However, portions of data from both

14
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existing information and information generated by this project can be
interpreted to indicate past water quality conditions generally. The
following discussion describes this information.

6.1 BSurface Water

Typical for arid regions, the naturally occurring surface water in the
Owyhee and Malheur Basins tends to be higher in total dissolved solids
than in areas of the state that receive higher rainfall amounts. This
difference is reflected in the surface water standards for the Malheur
and Owyhee basins. The maximum limit for total dissolved solids is 750
milligrams per liter (mg/l) for the Owyhee and Malheur Basins, in
contrast to 500 mg/l for the Columbia Basin and 100 mg/l for the
Willamette Basin. These standards are established in the Oregon
Administrative Rules, Chapter 340, Division 41.

The Malheur and Owyhee Rivers have a minimum dissolved oxygen standard
of 75 percent (%) of saturation as compared to the Columbia and
Willamette Rivers of 90 percent. The range of pH values for the Owyhee
and Malheur waters is to be maintained between 7.0 and 9.0, compared
to 7.0 to 8.5 for the Columbia and 6.5 to 8.0 for the Willamette.

Elevated levels of nitrate/nitrite-nitrogen and the presence of traces
of Dacthal di-acid have been identified in most surface waters in the
area, including the irrigation delivery and drainage network and the
Malheur River. Surface water conditions in both the Malheur and Owyhee
Basins have been characterized by the State of Oregon as severely
impacting fish, aquatic habitat and water contact recreation (Depart-
ment of Environmental Quality, 1988). Severe impact is defined as
substantial or nearly complete interference or elimination of a
designated beneficial use. '

Surface water pollution as a result of groundwater discharge to streams
has not been verified. However, the hydrologic system acts as a
continuum. It should be recognized that groundwater discharge to
streams can affect surface water quality; conversely surface water
discharge (from canals, creeks, etc.) to the groundwater table can
affect groundwater quality.

15

GW\WH4759 .5 ' (6/91)



6.2 Groundwater

Groundwater quality conditions in the area demonstrate similar effects
due to the arid climate. Data from DEQ‘'s groundwater monitoring
program revealed elevated concentrations of most indicator parameters
in the shallow aquifer and mineralized hard water. For example,
approximate average levels are as follows:

e Alkalinity - 420 mg/l,

[ g

Conductivity - 1400 uMhos/cm2,

Toéal dissolved solids - 900 mg/l,

° Hardﬁess - 375 mg/l,

¢ Sodium -_190 mg/1,

] Ca'lcium - 75 mg/l,

¢ Sulfate - 200 mg/l, and

o pH is siightly élevated above neutral at 7.7.

Since elevated nitrogen levels identified in the area’s shallow
groundwater supply has triggered a groundwater management area
declaration, identifying the approximate background nitrogen concentra-
tion is important when projecting achievable contaminant reduction
levels. However, actual groundwater data reflecting natural nitrogen
levels does not exist. Therefore other information must be referenced

wvhen discussing natural nitrogen concentrations in the area’s shallow
groundwater.

In general, naturally occurring levels of nitrates in groundwater
result from decaying organic matter and except in isolated instances
do not exceed 2 milligrams per liter (Nitrate Fact Sheet, Department
of Human Resources, Health Division, 1990). Naturally low levels of
nitrate/nitrite-nitrogen can also be substantiated through the current
water quality survey -since very low levels (0.2 mg/l) have been

16
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documented. Perhaps the best source of information on background
nitrate levels is the United States Geological Survey report 84-4242,
Oregon Groundwater Quality and Its Relation to Hydrogeologic Factors:
A Statistical Approach. Utilizing data from 1,077 total analyses, this
report establishes a median statewide mnitrate/nitrite-nitrogen
concentration of 0.15 mg/l and a 75 percentile level of 0.73 mg/l.
When only data from basin fill and alluvial aquifers of the type found
in the study area are considered, results from 300 analyses yield a
median concentration of 0.46 mg/l and a 75 percentile level of 1.7

mg/1.

The areal pattern of the groundwater nitrate/nitrite-nitrogen levels
reveals that the highest levels occur in the areas that are subject to
the most intensive agricultural practices, and statistical analysis has
indicated a strong correlation between the nitrate/nitrite-nitrogen
level and the Dacthal di-acid level. All of this information together,
along with the lack of any known source of naturally occurring
nitrates, indicates that the nitrate/nitrite-nitrogen concentrations
observed are well above natural levels.

6.3 Past Water Quality Studies

Several water quality assessments have been performed in northern
Malheur County. The early assessment studies were performed primarily
to address existing water quality concerns or impacts resulting from
particular sources. Assessments have been performed to identify
natural arsenic contamination (Oregon State Health Division, 1980),
surface water impacts resulting from irrigation runoff (Malheur County
Nonpoint Source Water Quality Management Program, 1980), Public Water
Supply Impacts Resulting from Agricultural Chemicals (Oregon State
Health Division, 1987), and to determine the correlation coefficient
between the Dacthal di-acid contamination and nitrate/nitrite-nitrogen
contamination (Istok, et. al, 1988). ‘

In 1985, the Department of Environmental Quality coordinated a
reconnaissance study in northern Malheur County as part of a statewide
groundwater assessment project. Project participants included the U.S.
Environmental Protection Agency, U.S. Geological Survey, Oregon State
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University Department of Agricultural Chemistry, Oregon State Health
Division, Oregon Water Resources Department, Oregon Department of
Agriculture, and Oregon Department of Environmental Quality.

The statewide assessment study consisted of sampling select private
domestic wells and public water systems. Wells sampled in each area
were selected on the basis of suspected vulnerability and susceptibili-
ty to contamination, and availability of well construction information.
Sample analyses included general water quality parameters, nutrients,
and select pesticides. Pesticides were selected on the basis of
quantity used in the area, persistence, toxicity, and leaching
potential. Whenever sampling results indicated potential water quality

problems the well was re-sampled and analyzed for confirmation of
results. )

The analytical results for northern Malheur County generated by this
study revealed 34 percent (37) of the 107 wells sampled contained
nitrate/nitrite-nitrogen at .levels above the 10 milligrams per liter -
(mg/1) federal EPA drinking water standard. The highest contamination
found was 49 mg/l. Dacthal di-acid was found in 67 percent (54) of the
81 wells sampled. The highest Dacthal di-acid concentration found was
431 parts per billion (ppb). The drinking water health advisory issued
by EPA for Dacthal is 4000 ppb. '

6.4 Current Water Quality Assessment

In August of 1988, the State initiated a program to monitor and
evaluate groundwater quality in northern Malheur County. The purpose
was to provide information to develop and implement a groundwater
management strategy to ameliorate the problems identified. Specific
agency tasks were delegated by the Strategic Water Management Group
under the provisions of the 1989 Groundwater Protection Act.

6.4.1 Interagency Work

For the project, the Oregon State Department of Human Resources Health
Division performed health risk evaluations and public notification of

.
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sample analyses results. The Oregon State Department of Agriculture
provided analytical assessment of agricultural chemicals and coordinat-
ed local project activities with the Soil and Water Conservation
District.

The Oregon State University Agricultural Experiment Station and
Extension Service assisted in evaluation of agricultural chemical
analyses and evaluated and explored agricultural management practices
relative to groundwater quality protection. The Oregon State Water
Resources Department provided a regional hydrogeologic characterization
of the project area. The Oregon State Department of Environmental
Quality developed and implemented the sampling and analyses program of
the project. *

6.4.2 Sampling Program

The project encompassed a 115,000 acre area extending from Annex on the
north to Adrian on the south, and from Vine Hill west of Vale, east to

' the Snake River (Figure 2). Nitrate/nitrite-nitrogen and Dacthal di-
acid contamination has not been identified in the higher elevations
outside the lower lying irrigated valleys. The program began in August
of 1988 and continued through April of 1990. During this time 122
sites were sampled and 469 samples were collected and analyzed (Figure
3).

Existing public and private domestic and irrigation water wells as well
as selected surface water locations within the study area were used in
this project. Sites were selected on the basis of location, depth,
availability of a well log or well construction information, accessi-
bility, and any previous sample analyses results. The program
generated data used to identify existing water quality conditionms,
seasonal fluctuations, and trends or cycles associated with land use
activities.

Sampling of a select network of sites as well as a few exploratory
sites was conducted every other month. Compounds investigated on a bi-
monthly basis are listed in Section A of Table 1. In addition, two
complete pesticide screenings were conducted during the duration of
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TABLE 1
Compounds Investigated

" Alkalinity
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this project. The analytical screening methods were developed by the
U.S. EPA for the National Pesticide Program. The analyses of 61
agricultural chemical compounds were selected on the basis of quantity
used, persistence, toxicity, and leaching potential. The 61 compounds
measured are listed in Section B of Table 1. Besides widespread
Dacthal di-acid detection, the only other pesticide detected was
1,2-dichloropropane, which was found in two wells.

6.4.3 Sampling Program Results

In April of 1990, enough information existed to determine approximate
seasonal fluctuations, ambient water quality conditions, and the
general areas within the valley most impacted by the nitrate and
Dacthal di-acid contamination. Beginning in June of 1990, the program
was reduced in scope to monitoring only for the contaminants of concern

-and the effects of specific experimental agricultural mahagement

practices on ambient water quality conditionms.

Overall results from the 119 .wells sampled since August of 1988 can be
found in Appendix B. 32 percent (38) of the wells were found to have
nitrate/nitrite-nitrogen levels above 10 mg/1. Of the wells exceeding
the standard, 10 percent (12 of 119) were found to be above 20 mg/l.
The highest concentration recorded was 52 mg/l. Dacthal di-acid was
found in 63 of the 111 (58%) wells sampled for pesticides. Concentra-
tions ranged from less than 0.1 ppb (threshold of detection) to greater
than 300 ppb. None of.the concentrations found were within 25 percent
of the EPA Health Advisory level. The highest concentrations for both

nitrate/nitrite-nitrogen and Dacthal di-acid were found in the Cairo
Junction area.

A noticeable decline in the proportion of contaminated wells was
detected between 1986 and 1990, and is considered to result in part,
from having a larger sampling area. The sampling was changed to be
more representative. The number of wells sampled consistently between
1986 and 1990 is somewhat limited, so care should be exercised in
attempting to draw any conclusions based on data from the full range
of wells sampled. :
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6.4.4 Distribution of Contaminants

After a thorough review of the available data, several observations can
be made. The greatest percentage of sites exceeding the nitrate/
nitrite-nitrogen drinking water standard are generally located immed-
iately southwest of the city of Ontario (Figure 4). Here 23 of 51
wells (45%) exceed the federal drinking water standard. Groundwater
sampling in the Oregon Slope/Annex area revealed 6 of 15 (40%) of the
wells sampled exceeded the federal drinking water standard. Analysis
of samples collected from the Nyssa/Adrian area showed 3 of 19 (16%)
sites in the area exceed the federal drinking water standard. The Vale
area had the lowest exceedence percentage with 2 of 28 (7%) of the
sites tested exceeding the federal drinking water standard.

Dacthal di-acid detection patterns were very similar to nitrate/nitrite

" exceedence patterns (Figure 5). The di-acid was detected in 32 of 45
(71%) of the wells sampled in the Cairo Junction area, with an average
concentration of 72 ppb. In the Oregon Slope/Annex area 10 of 15 (67%)
of the wells sampled had detectable amounts of Dacthal di-acid at an
average concentration of 30 ppb. Eleven of 18 or (61%) of the wells
sampled in the Nyssa/Adrian area contained Dacthal di-acid at an
average concentration of 10 ppb. And in the Vale area 4 of 27 (15%)
of the wells sampled contained detectable amounts of the di-acid at an
average concentration of 0.2 ppb.

Analytical -results of 28 surface water samples collected from 8 sites
indicate that irrigation tail water exiting cultivated fields tran-
sports nitrate/nitrite-nitrogen and Dacthal di-acid from the fields and
into the irrigation and drainage water systems. Dacthal di-acid and
nitrate/nitrite-nitrogen data from these surface water samples are
presented at the end of Appendix B.

The difference in the contaminant concentrations identified in the
wells sampled in the Nyssa, Vale, and Ontario areas may be contributed
to by both the geological and geographical environments. The major
environmental factors influencing the extent of contamination are
depth to groundwater, amount of nutrients and pesticides applied to the
surface, amount and source of irrigation water applied, use of the
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land, and the general groundwater flow direction. Other factors which
may influence nitrate/nitrite-nitrogen leaching include subsoil
characteristics and the amount of contaminant accumulated. in the soil
profile, agricultural management practices employed, and seasonal
variables such as annual precipitation and snow melt.

A few potential correlations exist between high and low impact areas
and should'be discussed. The high impact areas of Cairo Junction,
Oregon Slope/Ammex, and Nyssa/Adrian are similar in that they are
generally underlain by the same soil unit, the Owyhee/Greenleaf silt
loams (Figure 6). The lesser impacted areas of Vale, Vines Hill,

Willow Creek, and White Settlement are underlain by Powder and Umapine
silt loams.

Information on soil unit similarities and differences, such as
permeability and organic content, and theories of impact mechanisms,
such' as fluctuating water tables, do not completely characterize:
contaminant concentration influences because of other factors present.
Such factors include prevailing crop production practices relative to
a given soil type. For example, the Owyhee/Greenleaf soil unit appears
to overlie the most impacted groundwater areas. ' This does not mean
that impacts can only be expected in this soil unit. Rather, this soil

unit is preferred for row crop production, which alone may be the
prevailing influence.

Without substantially more information about subsurface soil, vadose
zone characteristics and crop production differences or similarities
relative to the soil units, it is not possible to make a reasonable
correlation between physical characteristics and contamination
concentrations. Section 11.10 addresses this lack of information.

6.5 Trend Analysis

Groundwater quality data collected from 1983 to 1990 were examined for
trends. This evaluation included correlation between Dacthal di-acid
and nitrate/nitrite-nitrogen, analysis of seasonal trends and an
- analysis of long-term trends in nitrate/nitrite-nitrogen and Dacthal
di-acid contamination. Several figures were developed to support the"
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evaluation — these figures are included in Appendix F, Trends in
nitrate/nitrite-nitrogen and Dacthal di-acid, and in Appendix G,
Background Information on Long-Term Contamination Trends. Information
presented below summarizes relevant information about groundwater
quality trends in the project area. Appendices F and G should also be
reviewed for more complete information. '

6.5.1 Correlation Between D'act:hal Di-Acid and
Nitrate/Nitrite-Nitrogen

A simple linear regression correlation coefficient between the Dacthal
di-acid and nitrate/nitrite-nitrogen has been determined to be 0.57
(Appendix F, Figure 1). The graph plots Dacthal di-acid concentrations
versus nitrate/nitrite-nitrogen concentrations of. samples analyzed
during this project. The graph shows that for a population of 447
sample sets there is a 99.9 percent probability that a linear relation

exists between Dacthal di-acid and nitrate/nitrite-nitrogen contamina-
tion. :

6.5.2 Seasonal Trends

To examine seasonal trends of Dacthal di-acid and nitrate/nitrite-
nitrogen, all data accumulated between 1983 and 1990 were averaged by
quarter, and statistical significance evaluated using a student's
t-Test. There is a statistically significant increase in Dacthal
di-acid concentration during the third (July through September) quarter
of the year at the 95 percent confidence level (Appendix F, Figure 2).
Nitrate/nitrite-nitrogen concentration is significantly higher in both
the second (April through June) quarter and the third (July through

September) quarter at the 95 percent confidence level (Appendix. F,
Figure 3). ‘

When confining the examination to data accumulated at only 15 wells
that were consistently sampled from 1983 through 1990, Dacthal di-acid
concentration is significantly higher in both the second and third
quarter of the year (Appendix F, Figure 4). However, no statistically
significant quarterly' differences in nitrate/nitrite-nitrogen
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concentration can be observed using 15 consistently sampled wells
(Appendix F, Figure 5).

At this time the size of the data base may be too small to permit
reasonable evaluation of these trends. However, the higher concentra- .
‘tions of Dacthal di-acid observed during the third quarter seem
reasonable in view of deep percolation of water applied to agricultural
cropland during the irrigation season. The Dacthal di-acid may
dissipate in the aquifer during the fall, winter, and spring.

6.5.3 Long-Term Trends

Long-term trends in Dacthal di-acid concentration were examined using
simple linear regression analysis. When data from 12 wells consis-
tently sampled between June 1983 and August 1990 were examined, a
statistically insignificant downward trend in Dacthal di-acid is
observed (Appendix F, Figure 6).

Long-term trends in nitrate/nitrite-nitrogen concentration were also
examined through a lineatr regression analysis. Data from 15 wells
sampled between 1983 and 1990 were evaluated for each well individual-
ly. - Data .from 9 wells showed upward trends, four wells showed a
downward trend and there was no evident trend in 2 wells. This data
is presented in Appendix F. Further analysis of trends in nitrate/
nitrite-nitrogen are presented in Appendix G. When data from the above
15 wells are averaged quarterly, there is an upward trend in ni-
trate/nitrite-nitrogen concentration (see Appendix G). Conversely,
when averaged data from the 38 wells are examined, the long-term trends
are downward. The trend analyses vary based on inconsistency in
sampling frequency, locations of wells used, etc. Following thorough
analysis of the available data (see Appendices F and G), the Department
and the Technical Subcommittee have concluded that the database is
currently insufficient for statistical analysis. Based on the
available data it appears that a long-term statistically reliable trend
in nitrate/nitrite-nitrogen concentrations cannot be determined at this
time. Further sampling and analysis will be needed to determine long-
term trends in nitrate/nitrite-nitrogen concentrations in the project
area. :
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7.0 WATER QUALITY IMPACTS

There is little information available regarding impacts resulting from
the groundwater contamination other than drinking water impacts. The
contamination does not seem to be impairing use of groundwater for
irrigation. Nutrient levels in the lower Malheur River are increased
in the winter when most of the natural flow is restricted in reservoirs
and the groundwater discharge to the river accounts for a greater
percentage of the flow. Dacthal di-acid has been detected in the
Malheur River in both winter and summer sampling, with the highest
concentration (35 ppb) detected in August.

7.1 Drinking wWater Impacts

There are five public drihking water wells within the project area that
have been evaluated by the State Health Division due to elevated levels
of nitrate/nitrite-nitrogen. The wells are operated by Golf Mobile
City, Shadow Butte Golf Course, Malheur County Child Development
Center, Annex School, and Pioneer School. Three of these, Golf Mobile
City, Shadow Butte Golf Course, and the Malheur County Child Develop-
ment Center, have been required to minimize health risks associated
with consuming the water by providing bottled water to the public.

Due to the nitrate/nitrite-nitrogen concentrations identified in the
Pioneer School water well, the school has been required to construct
a second well. The second well was completed much deeper than the
original well. Nitrate concentrations in the new well are quite low.

However, Dacthal di-acid is present in the new well at concentrations
of 3 to 38 ppbdb.

The public water supply for Annex school has been identified by the
State Health Division as fluctuating in and out of compliance. Under
the current federal safe drinking water act requirements, the school
has posted notice of the elevated nitrate/nitrite-nitrogen levels. The
notice is to inform risk group members of the potential health risks
associated with consuming the water. Notification of the health risk
is required until a permanent solution is found.
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A large number of private domestic and irrigation water wells have been
affected by the contamination of the shallow groundwater aquifer.
Unless the well water is consumed by a person identified as being in
the high risk group (infants and pregnant women), the majority of the
contaminated water wells are not posing a known threat to human health.

Although water treatment devices and bottled water were popular prior
to the identification of the nitrate/nitrite-nitrogen and Dacthal
di-acid contamination, increasing public concern of drinking water
quality has lead many residences to install water treatment devices or
use various types of bottled water. Reverse osmosis treatment is the
only device proven by this assessment to  remove both the ni-
trate/nitrite-nitrogen and Dacthal di-acid contaminants found in the
area’'s groundwater. Since 1986, over 80 units have been installed in
the area (Personal communication. Charles Wonka, 1990). Current sales
records from a local vender indicate approximately 4 units per month
are sold in the area with sales increasing. In addition to treatment
devices, over 3500 gallons of bottled water per 'month are consumed
(personal communication Charles Wonka, 1990). Currently, bottled water
sales are increasing at approximately 33 percent per year. Economic
impacts have also surfaced during real estate transactions. The
Federal Housing Administration’s (FHA) and Veterans Association’s (VA)
current policy is to deny home mortgage insurance if nitrate/nitrite-
nitrogen concentrations exceed the federal drinking water standard of
10 mg/1 and if the problem is not corrected. In home treatment systems
are not considered acceptable treatment (phone conversation with John
Davis, Portland FHA office, June 1991). Since many home mortgage loans
obtained in northern Malheur County are insured through the FHA or VA
programs, obtaining future home mortgages for properties with water
wells containing  elevated levels of nitrite/mitrate-nitrogen is
considered to be a potential problem for the property seller, buyer,
and real estate broker (phone conversation with Zelda Bertalotto,
Blackaby Real Estate, Ontario, June 1991).

7.2 Treatment Options

From the information generated by this assessment, the most effective
device for treating water contaminated with nitrate/nitrite-nitrogen
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and Dacthal is the reverse osmosis treatment device. Results from
monitoring five treatment units show an 81-99.9 percent reduction in
Dacthal levels and a 76-87 percent reduction in nitrate/nitrite-

‘nitrogen levels.. A sixth unit reduced Dacthal di-acid levels by 94

percent, but reduced nitrate/nitrite-nitrogen by only 2 percent. A .
seventh unit reduced Dacthal by 81 percent, but nitrate concentration
failed to decrease. Effectiveness of installed units will also vary
depending on whether they are properly installed. As described in
section 7.1 over 80 units have been installed in the. impact area and
new installations are currently estimated at 4 per month.

Other proven and reliable treatment methods available for the removal
of nitrate/nitrite-nitrogen from drinking water include ion exchange,
distillation and electrodialysis reversal (Fact Sheet-Nitrates,
Department of Human Resources, Health Division, 1990). This equipment
requires frequent, careful maintenance and sampling to achieve and
confirm effective operation. If a treatment device is desired, ome
with National Sanitation Foundation certification should be selected
(Department of Human Resources, Health Division, 1990).

Boiling drinking water containing elevated levels of ni-
trate/nitrite-nitrogen will not remove or reduce the contaminant but
may actually concentrate it. Bottled water, or another source of
drinking water, should be used for those individuals without effective
treatment devices who may be susceptible to methemoglobinemia
(Department of Human Resources, Health Division, 1988).

8.0 IDENTIFICATION OF CONTAMINANT SOURCES

Several possible sources of nitrate/nitrite-nitrogen contamination have
been identified in northern Malheur County. These sources include:
residential lawn care, agricultural chemicals, on-site sewage systems,
confined animal feed lot operations, and food processing facilities.
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Nationally, Dacthal di-acid contamination is a frequently encountered
chemical contaminant of groundwater due to its widespread use of the
parent product Dacthal on residential and commercial property. In the
project area the primary use of Dacthal is on agricultural land. A
large volume (40,000 lbs/yr) of this pre-emergent herbicide is used
exclusively for agricultural production. Of the crops produced in
northern Malheur County, the largest amount of Dacthal is used for
onion production (Rinehold and Witt, OSU, 1989).

8.1 Nitrate/Nitrite-Nitrogem .

As discussed in section 6.1, historic levels of nitrate/nitrite-
nitrogen levels are considered to have been far below the levels
currently being documented. The following sections describe possible
sources of the elevated nitrate/nitrite-nitrogen levels found in the
project area groundwater.

8.1.1 Residential Lawn Care

Turf lawns have been suggested to be potential contributors to the
groundwater contamination through the use of residential fertilizer.
Overwatering and overfertilization of home lawns can lead to nitrogen
leaching. '

8.1.2 Food Processing Facilities

Food processing facilities in Malheur County are regulated through
existing waste water permits. None of these facilities are located in
the immediate vicinity of project priority areas.

8.1.3 Cull Onion Disposal Pits

In the past the commonly accepted method of disposing of cull onions
was. to bury the culls in large earth trenches. This method was
developed by local growers and shippers in cooperation with Oregon
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State University (OSU) and the Oregon Department of Agriculture (ODA)
to break the life cycle of the onion maggot and reduce pesticide use.

Currently, OSU Extensionh Service is assisting local shippers in
conducting research to determine the feasibility of altermative cull
onion disposal methods, such as land application.

8.1.4 On-Site Septic Systems & Confined Animal Feed
Operations (CAFO)

As with food processing sources, pollution from septic systems and
CAFOs is regulated and monitored through permits administered by the
DEQ and ODA respectively. Although on-site septic systems and confined
animal feed operations are potential pollution sources, they are not
considered to be major contributors to northern Malheur County'’s
groundwater quality problems.

8.1.5 Agriculture

Generally nitrogen fertilizer is applied close to the amount required
to sustain a substantial crop (Vomocil, 1988). 1In certain situations
however, excess nitrogen fertilizer is applied to reduce the limiting
yield effect resulting from underfertilization and in some cases to
compensate for other deficiencies which affect crop yields. This
practice creates groundwater quality problems when the applied nitrogen
far exceeds the crop uptake and the excess is not .fixed by the
environment (Vomicil, 1988). This may allow remaining nitrogen to be
available to contaminate surface water and groundwater.

When coupled with unmonitored nitrogen fertigation, (the practice of
applying nitrogen fertilizer through irrigation water), furrow and rill
irrigation methods allow transport, and possible accumulation, of
nitrogen fertilizer as the water moves from one field to the next. The
problem is accentuated when water with elevated levels of nitrogen
fertilizer is used to irrigate a field which already has received
nitrogen fertilizer applications. The net result is a substantial
increase in the nitrogen fertilizer content of the soil profile and
irrigation water leaving the field.
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8.2 Primary Nitrogen Contamination Sources

At the request of the Department of Environmental Quality, members of
the technical subcommittee of the groundwater management committee and
members of the Oregon State University Malheur Experiment Station
recently calculated effluent nitrogen concentration carryover from
fertilizer application in the project area from wheat, sugar beets,
onions and potatoes. A letter report was prepared entitled "Nitrogen
Uptake and Removal by Selected Crops," May 1991. Based on empirical
data gained through field studies in the project area, estimates were
made of nitrogen applied, plant uptake, and fertilizer nitrogen
carryover. For the four crops mentioned above there were roughly 3.6
million pounds of nitrogen available for leaching to groundwater during
1990. This report is included as Appendix C. As more information
becomes available the estimates can be updated, refined and applied to
other crops in the project area.

As listed in Table 3 of Appendix C, it is estimated that onion
production practices contribute a higher nitrogen concentration
effluent relative to other major crops produced in northern Malheur
County. ' -

Nitrogen is essential to all animal and plant life. Plant yields are
directly related to nitrogen supply and plant product quality is often
directly related to nitrogen content due to nitrogen’s key role in
protein. Soil may have a considerable nitrogen supply — up to 5000
lbs/acre or more. Yet most of the soil nitrogen is tied up in the soil
organic matter and is not available for plant growth during a single
growing season. The process of nitrogen release from the soil organic
matter is usually less then 20 pounds nitrogen per year. Nitrogen is
the most widely applied fertilizer element because plant requirements
usually exceed available soil nitrogen supplies. Farming practices
that increase soil organic matter may cause a short term loss of
available soil nitrogen, because nitrogen is utilized by microorganisms
to break down organic materials.

Nitrogen can be applied to the soil in many forms. All forms tend to
be converted to nitrate. Ammonium contains chemical energy that
microorganisms can use.  These bacteria take in ammonium and give off
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nitrate. Conversion of ammonium to nitrate ("nitrification”) can be
retarded by inhibitors, a potential option for intemsive agriculture.
Similarly urea is converted to ammonium and then converted to nitrates.
The release of urea from fertilizer particles can be retarded by sulfur
coating the urea. Nitrification inhibitors and sulfur coated urea
particles are alternatives that may increase nitrogen fertilizer
efficiency and reduce losses. ' :

Growers often seek to make nitrogen non-limiting to protect yield and
profit goals. I1f nitrogen fertilizer inputs plus soil nitrogen
supplies consistently are greater than plant nutrient removal, there
will certainly be nitrogen losses. Nitrogen losses can be to the
groundwater, to runoff, to the air, or to soil organic- matter. As of -
today, we do not know the patterns of losses for intensely managed
crops in the project area, the distribution of losses over the fields,
or the times of the year that the losses occur.

The total amount of nitrogen leaching to the groundwater is primarily
determined by the amount of nitrogen applied, amount already in the
soil, and the amount of water percolating through the soil. Currently,
there is little data on the amount of nitrogen in the unsaturated soil
zone. This is important for predicting leachate concentrations over
the short run. However, over long-term steady state conditioms this
becomes less of a factor. A drilling and testing project to acquire
information on nitrate concentrations in the unsaturated zone is
scheduled for completion in the summer of 1991.

For northern Malheur County, the most appropriate way to reduce the
amount of nitrogen leaching to the shallow groundwater is through a
more efficient irrigation management program which reduces the amount
of deep percolation as well as a more efficient nutrient management
program which balances the amount of nitrogen fertilizer applied to the
soil and the amount of nitrogen fertilizer removed by the crop.

8.3 Dacthal Di-Acid

The Dacthal di-acid contamination has two potential transport
mechanisms. These are: 1) normal application of the herbicide or 2)
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point source contamination. No major distribution problems have been
documented which may have caused the wide spread contamination found.

Estimates from vendors indicate that over 40,000 pounds of Dacthal are
sold in Malheur County each year. The herbicide is currently
registered for use for a variety of agricultural crops such as melons,
onions and potatoes. The most common use of the herbicide in Malheur
County today is for onion production. Appendix H, Nature of Dacthal,

provides additional information on the chemistry of Dacthal and its
importance in onion production.

.

9.0 CONSIDERATION OF ALL REASONABLE ALTERNATIVES
FOR AMELIORATIVE ACTIONS

There is a limited choice of alternatives that will eventually reduce
or eliminate the groundwater problems identified in northern Malheur
County. Any solution to reduce current nitrogen in the groundwater
must reduce nitrogen fertilizer and irrigation water application rates.
Nitrogen fertilizer and irrigation water should be applied at the right

time and in the right amounts to allow greater efficiency of nitrogen
use and create less leaching.

There are two alternative approaches which may be applied in the effort
to reduce contamination of northern Malheur County's groundwater - the
Regulatory Approach or the Voluntary Approach. Both the regulatory
approach and the voluntary approach to reducing groundwater contamina-
tion have favorable and unfavorable features. The major advantages and
disadvantages of these approaches are enumerated as follows:

1. The Groundwater Protection Act mandates that actions be
taken to improve groundwater such that contamination is
reduced to a level below the level requiring the
declaration of the groundwater management area. The
regulatory approach would be a direct extension of the
statutory language.
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The regulatory approach can be very specific in its
requirements and direct enforcement actions can be
prescribed if the required actions are not performed or
do not result in improvements.

Because the project area contamination is caused
primarily by nonpoint sources, it would be difficult to
assign responsibility to individuals for failure to
reduce contamination.

The regulatory approach could be very expensive in that
substantial compliance monitoring may be required to
determine progress in reducing contamination. The cost
would have to be borne either by farmers in the project
area or by regulatory agenciles.

The voluntary approach would allow for the development
of customized best management practices on a farm by
farm basis rather than less effective blanket regulatory
requirements.

The local technical and citizens advisory committees
believe that the voluntary approach is more practical,
implementable and would result in more positive coopera-
tion as opposed to the mandatory approach.

Whenever possible, the Department and the Environmental
Quality Commission have encouraged and fostered volun-
tary cooperation to solve pollution problems. This
policy is expressed in ORS 468.035.

Based on a Justice Department review of statutory
authority there may be sufficient authority to require
implementation of a regulatory program to control
nonpoint sources of waste but it is not clear. Even if
the statutes do cover nonpoint waste sources, develop-
ment of rules would be necessary to require implementa-
tion of the action plan.

38

GW\WH4759.5

(6/91)



Based on a review of the two approaches which can be used to reduce
contamination of groundwater in the project area the voluntary approach
is the most workable, flexible and acceptable for control of nonmpoint
sources of waste.

10.0 IMPLEMENTATION OF AMELIORATIVE ACTIONS

This section describes the essential implementing actions necessary to
reduce groundwater contamination in northern Malheur County. This
includes the voluntary approach, regulatory approach, development of
individual farm plans, customized best management practices, implemen-
tation schedule, schedule of estimated reductions in contaminant
concentrations and financing. The duties, roles and responsibilities
of the participating agencies and organizations are presented in the
following section.

10.1 Voluntary Approach

Based on the above review of a voluntary versus a regulatory approach
to reduce groundwater contamination, the voluntary approach 1is
preferred and is selected to initiate implementation of this action
plan. Using this approach, the agricultural best management practices
("BMPs") would be voluntarily implemented to insure groundwater
quality amelioration. This approach will allow each farm to have the
opportunity to customize a sequence or system of available best
management practices (BMPs) complimentary to their individual farm
operation needs.

Best management practices shall include but not be limited to the
management practices established by the SCS Technical Field Office, OSU
Extension Service Recommended Fertilizer Application Guides, and any
practices adopted by the Malheur County Groundwater Management
Committee (Appendix D).
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The best methods to efficiently use nitrogen fertilizer and irrigation
water to simultaneously protect groundwater and growers economic
interest are not known. Further research is necessary to develop
locally adapted and optimized BMP’s. The OSU Agricultural Experiment
Station has presented recommendations for further research and
experimentation of potential BMP’s for Malheur County in 1989, 1990,
and 1991. The 1990 recommendations from Benno Warkentin, et al., are
contained in a report entitled "Northern Malheur County Groundwater
Management Area Crop Production Practices and Groundwater Quality,"
prepared by Oregon State University for DEQ. Copies of this report are
available by request at Department of Environmental Quality offices and
at the Malheur County Soil and Water Conservation District.

As new BMPs develop, or as existing BMPs are field tested, they will
be reviewed and evaluated by the agencies involved with this project
for their applicability to this program. If it is determined that the
particular "BMP" being evaluated does not meet the needs of the project

area’s groundwater management plan it will be excluded. - Best
management practices developed and determined to be adequate for the
county'’s groundwater management program will be promoted. Such

periodic assessments should be performed annually, or as information
becomes available.

10.2 Regulatory Approach

If the voluntary approach does not result in satisfactory progress in
reducing nitrate contamination, then a regulatory approach with
mandatory actions will be considered. If there are not sufficient
indications of progress towards the goals of this plan by the end of
five years, then the action plan will be evaluated and revised at that

"time, perhaps to include mandatory actions or other appropriate

measures. The revision and recommendations will be formulated by the

groundwater management committee, the technical subcommittee, and the
DEQ.
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10.3 Individual Farm Management Plans

As discussed in the preceding section, an individual farm plan,
formulated using "BMPs" to create a nutrient management program which
is customized for each individual farm’s operational mneeds, 1is
considered to be the best available solution to insure adoption and
implementation of protective water quality management practices.

To help facilitate this, the SCS has developed a Field Office Technical
Guide for nutrient, pest, and irrigation water management practices,
which, when applied, will reduce the amount of agricultural chemicals
contaminating the groundwater. To encourage adoption and implementa-
tion at the local level, the ASCS has and will continue to provide,
where possible, cost share programs to help offset costs incurred by
producers when implementing these practices.

Using this approach, individual farm management plans should be
formulated to meet the individual farmer'’s desired operation and should
incorporate recommended nutrient, pest and irrigation management
practices. The management plans should be approved by the local Soil
and Water Conservation District. Technical assistance to develop and
implement individual farm plans will be provided by the SWCD, the USDA
Soil Conservation Service, the 0SU's Cooperative Extension Service and
knowledgeable representatives from the fertilizer and chemical
industry.

To insure adequate adaptation of a farm plan to each farm’s operation,
any particular "BMP" or "BMP" sequence which the grower believes is not
appropriate and should not be included in the plan, may be revised to
meet the farm’s needs. The revisions must be shown to be technically
sound, meet SCS guidelines (as reflected in the field guide) and must
be approved by the Soil and Water Conservation District.

To encourage the acceptance and implementation of the farm.plamns, it
will be necessary for the SWCD to perform periodic visits to individual
farms to review and discuss the project. These visits will allow
"feedback" as to whether expectations are being met and whether
recommended "BMPs" incorporated in the plan are providing .the
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groundwater protection required. If it is determined that a particular
farm plan is inadequate, revisions can be made to correct the plan.

10.4 Customized "BMPs" For Northern Malheur County

Since the discovery of northern Malheur County’s groundwater quality
problems, the agricultural industry and local community have explored,
developed, and promoted farming methods designed to protect groundwater
quality from the contamination sources identified. Appendix D contains
specific BMPs that have been established by the Northern Malheur County
Groundwater Management Committee. This list of recommended BMPs will

be updated by the groundwater management committee as new BMPs are
developed.

10.5 Implementation Schedule

The schedule and process for public review and adoption of this
groundwater management action plan are established in ORS 536.161 and
536.165. The entire process from public comment through rule adoption
should take one to two years. ORS 536.161 states, after completion and
distribution of the draft action plan, a 60-day period of public
comment shall be provided.

Within 60 days after the close of the public comment period DEQ shall
complete the final action plan. Within 30 days after completion of the
final action plan, SWMG shall accept or require revisions to the plan.
Revisions must be completed within 30 days of the request. Time

extensions can be granted by the Strategic Water Management Group, if
necessary.

Within 120 days after adoption of the plan by SWMG, each agency
responsible for implementing all or part of the plan shall adopt rules
necessary to carry out the agency'’'s dutiles.

Participating state and federal agencies’ responsibilities, as
described above, shall be adopted upon approval of this plan by the
Strategic Water Management Group (SWMG).

.
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It is important to note that to be effective, the action plan must be
a dynamic plan. As new information is developed that can contribute
to the solution it will be incorporated into the plan. This is
particularly the case with the development of new BMPs.

Priority areas have been established in relation to the contamination
concentrations identified in the area and the location of the area
relative to groundwater and surface water flow. These areas may be
re-prioritized upon obtaining additional information on the contaminant
concentrations found in the area’s deep soil profile. This work is
scheduled for completion in the summer of 1991. A preliminary
designation of priority areas is illustrated in Figure 7.

For the 1992 agricultural season, .the farm plans will incorporate the
existing "BMPs" considered to be groundwater protective. "BMPs"
currently scheduled for development will be available for the 1993
agricultural season and these "BMPs" will be included in the farm plans
for the 1993 agricultural season. After the 1993 agricultural season,
newly developed "BMPs" and existing "BMPs" will be evaluated periodi-
cally as information comes available to determine the applicability of
the "BMP" for this program.

Adoption of new "BMPs" specifically designed to aid in the protection
of the regional groundwater quality will take place upon verification
of the methods as "BMPs". To verify a "BMP", an evaluation of the
"BMP" will be performed by each of the state and federal agencies
participating in this strategy.

10.6 8chedule of Estimated Reductions in
Contaminant Concentrations

As stated in the Groundwater Act of 1989, the ultimate goal of this
plan is to reduce the levels of nitrite/nitrate-nitrogén found in the
shallow groundwater supply to below the level which causes a Groundwa-
ter Management Area declaration, or 70 percent of the maximum
measurable level (MML) of 10 milligrams per liter (mg/l), which is 7.0
mg/1.
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In order to evaluate the effectiveness of the management plan, an
analysis will be conducted of data collected from the indicator wells
5 years after adoption of the plan. If the analysis indicates that the
0.75 percentile level of the nitrate/mitrite-nitrogen monitoring data
for the entire management area is below 7 mg/l or a trend analysis
indicates at the 80 percent confidence level that nitrate/nitrite-nitr-
ogen will reach the 7 mg/l level by July 1, 2000, the management plan
will be considered to be successfully achieving its goals.

In Section 5.0 it was suggested that it may take 10 or more years for
contaminants to move from the surface through the vadose zone to the
aquifer. It was also suggested that it may take between 5 to 1l years
for groundwater to move from the Cairo junction area to the Malheur or
Snake Rivers. If the estimates in contaminant travel time are
reasonably correct, then it may be some time before an implementation
program will result in significant reduction in nitrate/nitrite-
nitrogen in the groundwater. 1If there is not significant reduction
after five years, it may not be a result of inadequate implementation
of BMPS but rather a result of an inadequate length of time to measure
progress, i.e., reduction in nitrate/nitrite-nitrogen. The management
plan will also be considered successful if a statistically significant
downward trend can be demonstrated (at the 80 percent confidence level)
or other indicators show progress toward this goal.

Other indicators of progress may include but are not limited to the
following:

1. Number of producers adopting farm plans.

2. An increase in utilization of soil testing to improve
fertilization practices.

3. An increase in efficiency of nitrogen fertilizer
application: timing, placement, form, rate.

4. An increase in irrigation efficiency, reducing deep
percolation.
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5. A vadose zone drilling project — demonstrating de-
crease in concentrations of nitrate.

6. Numbers of water quality'practices being applied.

7. Ontario hydrologic unit area reports and evaluations of
progress and effectiveness.

Nitrate trends over time will be determined by using linear regression
of nitrate from the indicator wells from July 1, 1991, to the present
at any future date. All data will be used as scatter plot data, with
only dates included in the relationship for which complete data sets
are available for the regression. That is to say there will be no
missing data in the nitrate data used. The designated indicator wells

will not be changed except through a formal amendment to the action

plan.

1f there are not sufficient indications of progress towards the goals
of this plan by the end of five years, then the action plan will be
evaluated and revised at that time, perhaps to include mandatory
actions or other appropriate measures. The revision and recommenda-
tions will be formulated by the groundwater management committee, the
technical subcommittee, and the DEQ. -

In addition to the formal evaluation conducted after five years,
informal reviews will be conducted annually. The informal reviews will
provide some indication of progress in contaminant reduction.

Furthermore the information gained through this annual review can be

used in development of new practices and in modifying existing
practices.

The indicator wells from which samples are collected are displayed in
Figure 8, and listed in the last section of Appendix B. Samples will
be collected from these wells on a bi-monthly basis and tested for
nitrates and for Dacthal di-acid. Additional analyses will be
performed semi-annually for all constituents listed in Tables 1 and 2.

Samples will be taken for a minimum of five years after adoption of
the action plan.
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10.7 PFinancing

Implementation of the action plan will require a substantial number of
activities by participating agencies, committees and interested
parties. Many of these activities are described for each participating .
agency in the following section 1l covering tasks, duties, roles and
responsibilities. Activities which will require a financial commitment
include educational programs, demonstration projects, research and
_development, preparation of the individual farm plans and associated
BMPs, on-farm implementation of farm plans, administration of cost-
share and other federal financial assistance programs, technical
assistance, coordination of agencies, programs and the general public,
annual and five year evaluations of nitrate/nitrite-nitrogen reduction,
ongoing sampling and analysis, and complaint investigations and
resolution. These activities will require resources, funds to pay for
the resources and sources of funds.

Currently the participating agencies are financing many activities on
an ongoing basis. Examples include completion of general planning
activities, committee support, initial -development of farm plans,
research and demonstration projects, monitoring, and extensive coordi-
nation. Major fund sources include the U.S. Department of Agricul-
ture, through its hydrologic unit area designation, EPA 319 grant
monies, direct expenditures and pass-through monies from DEQ,
fertilizer fee and other monies from the Department of Agriculture and
funds shifted within existing budgets to water' quality related
activities, particularly at the local level from the Malheur Soil and
Water Conservation District, and OSU Extension Service and Experiment
Station. Many of these funding commitments are short term or tem-
porary, however; consequently they are not sufficient for a sustained
effort. Continued activities in the area will be contingent on long-
term availability of resources.

During the past two years participating state and federal agencies have
-spent substantial amounts of monies to assist in developing the action
plan. These expenditures were funded in part by general fund
appropriations from the 1989 Oregon State Legislature and from several
sources of agency funds. Now that the implementation phases has
started, a continued source of funds from these agencies is essential.
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The DEQ has prepared generalized expenditure estimates in support of
action plan implementation by participating state and federal agencies
for fiscal year 1992 (see Table 2). Since the 1991 legislature has not
approved agency budgets, these estimates should be considered very
preliminary. Part A of Table 2 presents expenditure estimates before
any transfers of funds to other agencies. An example of a fund
transfer would be a grant from a state agency to another agency
performing project related work in the project area. Part B of the
table presents expenditure estimates after agency fund transfers. Part
B of the table gives a good indication of agency direct effort to
develop farm plans and related water quality best management practices
and to implement the action plan.

11.0 TASKS, DUTIES, ROLES, AND RESPONSIBILITIES

The following is a brief description of the roles and responsibilities -
to be undertaken by the participating agencies and organizationms.

11.1 Malheur County Groundwater Management Committee

The Malheur County Groundwater Management Committee and Subcommittee
have been appointed to assist the State of Oregon (SWMG) in the
formation and implementation of a groundwater management plan. -After
the adoption of the plan by SWMG, the technical subcommittee will
continue to periodically meet to review the implementation of the
management plan.

The technical subcommittee will periodically review and report plan
implementation progress to the management committee. The management
committee will review these reports and provide recommendations for
plan revisions to the technical subcommittee. The technical subcommit-

tee will further refine the proposed revisions and promote the
objectives of the plan..
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) TABLE 2

Agency Expenditure Estimates in Project Area
Fiscal Year 1992
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In addition to the technical subcommittee, a research management
subcommittee should be formed to provide oversight management and
project approval of agricultural research activities occurring in
northern Malheur County. The research subcommittee will evaluate and
"review research projects to insure appropriate research projects are
funded and duplication of efforts does not occur. In addition the
research subcommittee will follow through with research and to see that
new BMPs are formalized and promoted. This subcommittee shall be
composed of at least three technical subcommittee members and should
be chaired through the SWCD.

11.2 Oregon State University Agricultural Experiment
8tation

The Oregon State University Agricultural Experiment Station serves as
the principal agricultural research agency in the state. For the
northern Malheur County Groundwater Management Program, the Agricultur-
al Experiment Station will seek to test technological alternatives.
Research projects will seek to provide practical information for
groundwater quality "BMPs" including the following:

1. The influence of nitrogen fertilizer rates, placement,
timing, and form.

2. Water use efficiency to reduce nitrate leaching,
minimize plant water stress, and improve soil water
monitoring. '

3. Efficiency of nitrogen use by the crop, nitrate movement

through the soil, and nitrogen losses to irrigation
water runoff from various practices.

4. Phosphate and soil loss in irrigation water runoff from -
various practices.

5. Effectiveness of irrigation water-applied nitrogen
alternatives.
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6. Crop rotation patterns and associated irrigation manage-
ment which will allow recovery of nitrogen residue in
the soil. .

7. VWhen feasible, perform nitrogen  analysis of water
samples submitted by the local comunity

11.3 Oregon' S8tate University Cooperative Extension Service

The Oregon State University, Cooperative Extension Service (CES),
provides educational programs for a variety of commercial, home, and
youth audiences emphasizing agricultural management practices, and
environmental safety. For this project, OSU Extension Service shall
develop, and provide educational programs to individuals, organiza-
tions, and the public to facilitate the acceptance and implementation
of the groundwater protective agricultural management practices
developed for northern Malheur County.

Specifically. Malheur County Extension Service shall seek to:
1. Design and develop an educational program to provide
state of the art information concerning.soil fertility
testing and fertilizer application.

2. Conduct a reduced fall fertilizer application demonstra-
tion project.

3. Conduct a slow release nitrogen fertilizer demonstration
project.
4. Conduct a cull onion alternative disposal demonstration
project.
. 5. Continue to conduct water quality education awareness
' programs.
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11.4 USDA Agricultural Stabilization & Conservation

Be;vice

The US Department of Agriculture Stabilization & Conservation Service
(ASCS), administers federal cost share programs which provide financial
assistance to farmers for conserving soil and irrigation water and
reducing farm-originated non-point source pollution to improve water

quality.

For this program ASCS, in cooperation with DEQ, ODA, OSU, SWCD, and
SCS, will develop policies for preferred "BMPs" and request national
ASCS approval of the specified practices.
Specifically the. ASCS will:

1.

Develop applications for nationally funded special water
quality projects for determined areas.

Channel annual ACP (Agricultural Conservation Program)
cost-share funds to practices prioritized by the state
and county ASC committees.

Coordinate funding requests for ACP agricultural
producers for implementation of USDA Nonpoint Source
Water Quality Hydrologic Unit areas designated in
northern Malheur County.

Continue to administer the cost share programs to
provide financial assistance to land operators in
northern Malheur County while implementing SCS-approved
practices for nutrient management, pest management, and
irrigation management. If program progress can be
demonstrated then potential exists to establish these
programs for continued use in northern Malheur County.
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11.5 USDA Soil Conservation Service

"The Soil Conservation Service (SCS) activities include implementation
through the. local Soil and Water Conservation Districts of technical
and financial assistance programs relating to soil and water resources.

After formal research and development of "BMPs"”, SCS, in cooperation
with ASCS, DEQ, ODA, and OSU, will perform public, group, - and
individual demonstration projects to insure the acceptance of the
established "BMPs" by the industry and community. In addition SCS
shall, in cooperation with ASCS and SWCD, provide technical and
financial assistance that assist land operators in the planning and
implementation of nutrient, pest, and irrigation management plans
designed to protect groundwater and surface water quality through the
use of "best management systems" for northern Malheur County.

SCS personnel will assist in establishing a groundwater monitoring
network which will provide water quality data to be used to describe
conditions for regional water characterization and for the determina-
tion of progress resulting from the implementation of water quality
protective management systems.

11.6 USDA Hydrologic Unit Area

Northern Malheur County has been designated by USDA as a Hydrologic
Unit Area (HUA). The area boundary is consistent with the groundwater
management action plan boundary.

The HUA is a major effort by USDA to coordinate efforts by federal,
state, and local agencies to solve water quality problems. The Ontario
HUA addresses both groundwater and surface water quality concerns.

A Hydrologic Unit Area Plan — including a plan of work and program
objectives and goals has been approved. This is the result of a
coordinated effort among the involved state and federal agencies and
the Malheur County Soil and Water Conservation District.

The HUA plan will be evaluated and accessed annually as to its
effectiveness for improving water quality.
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11.7 Oregon State Water Resources Department

The Water Resources Department (WRD), groundwater programs and
activities mainly concern water supply. However, these programs
directly affect groundwater management and protection. The Department
is also involved in a number of programs to ensure water is used
efficiently and without waste.

For this project the WRD shall provide hydrogeologic characterization
as it relates to water quality and quantity and recommend solutions
where problems exist or may develop, enforce well construction
standards to protect the quality and quantity of the region’s
groundwater resource, and insure proper regulation and distribution of
water in accordance with water rights and allocation. The WRD also
shall cooperate with and assist other involved agencies in the planning
.and implementation of measures to improve the efficiency of water use
in the area.

11.8 Oregon State Department of Environmental Quality .

The Department of Envirommental Quality, administers the Oregon State
Groundwater Quality Protection Policy and implements the groundwater
quality protection requirements for federal and state agencies, cities,
counties, industry, and citizens.

For this project the DEQ shall establish a regional groundwater
monitoring network and perform periodic water quality assessments to
evaluate the performance of the management plan in reducing the
groundwater contamination resulting from agricultural activities. DEQ
will establish monitoring requirements for determining water quality
status and establish and coordinate local monitoring efforts to obtain
information on groundwater quality.

The DEQ also administers a pollution control tax credit program. An
Oregon taxpayer who makes a capital investment in a pollution control
facility may qualify for a state tax credit if the facility is
constructed in response to a regulatory requirement or if the sole
function of the facility is for pollution control, prevention,
reduction, or for material recovery. The amount of the tax credit is
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up to 50% of the certified cost of the facility at a rate of 5% per
year for 10 years. The Malheur County Groundwater Management Committee
‘recommends that the Envirommental Quality Commission include investment
in equipment for best management practices in designated groundwater
management areas to be eligible for pollution control tax credits. If
such facilities are not eligible the committee recommends that the DEQ
and Commission pursue legislation at the 1993 Legislature to broaden
eligibility to include best management practices for water pollution
control.

11.9 oregon'state Health Division

The Department of Human Resources Health Division (HD), carries out the
provisions of the federal Safe Drinking Water Act by establishing
drinking water standards and certifying water and treatment systems and
operators. HD is responsible for identifying health hazards, and
issuing public notification on such hazards.

For this project the HD will perform all health risk assessments
concerning groundwater quality and provide for the regulation and
protection of all public water supplies within the management area.

11.10 Oregon State Department of Agriculture

As agricultural activities are potential nonpoint sources of pollution,
ODA is involved with the identification of existing agricultural
management practice problems and development and implementation of
alternatives for such practices. ODA's network with OSU’s Experiment
Station and Agricultural Extension Service and the Soil and Water
Conservation Districts, provides an avenue for financial assistance to
farmers for conservation projects, research and demonstration projects,
and public education and information.

The Natural Resources Division of the Oregon Department of Agriculture
provides administrative, financial and technical support to all of the
soil and water conservation districts in the state, including Malheur
County Soil and Water Conservation District. The Natural Resources
Division reviews and evaluates district projects, practices, budgets,

’
.
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contracts, regulations and assists with coordination of district
activities to assure obligations are being met.

11.11 Malheur County Soil and Water Conservation District

Primary activities of the Soil and Water Conservation Districts (SWCD),
include soil erosion control; conservation and development of water
resources; control of water pollution from agricultural non-point
sources; and protection, conservation, development and enhancement of
the quality and productive potentials of land and water resources in
Oregon. The SWCD is administered and coordinated by the Department of
Agriculture. .

The Malheur County SWCD has been authorized under the amended Oregon
State Statute 568.225 to participate in effectuating the policy set
forth in the Oregon State Groundwater Quality Protection Act Of 1989.
As such, the Malheur County SWCD is recognized by the State of Oregon
to be the principal local agency responsible for implementing and
coordinating water quality protection programs in Malheur County. As
such, the SWCD shall investigate complaints and violations of this
strategy and the Oregon State Groundwater Protection Act of 1989 in
Malheur County, assist landowners in obtaining compliance, and compile
and issue reports and assessments on such matters to the ODA, DEQ, and
Strategic Water Management Group.

For this project, the SWCD will coordinate activities which need to be
taken by the plan. SWCD will establish schedules for plan renewals and
responses to plan applications, voluntary compliance actions, technical
assistance, designated management agreements, intensive groundwater
monitoring efforts, priority area activities, and water quality
protection education programs.

The Malheur County Soil And Water Conservation District (SWCD) is
_developing and will be coordinating a soil investigation in select
locations within the project area. The SWCD is receiving financial
assistance from the Oregon State Department of Agriculture (ODA) to
fund this project. The project has been developed to provide
additional information for soil profile characterization. The project
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is being performed as a cooperative effort with the U.S. Soil
Conservation Service and the Oregon State University.

12.0 REQUIRED ms OF AFFECTED COMPREHENSIVE
' PLANS AND LAND USE REGULATIONS

This plan is not expected to require any adjustments to comprehensive
plans or land use regulations in Malheur County.

Future comprehensive plan amendments and new land use regulations will
be required to consider the current groundwater management area
declaration. Comprehensive plans and land use regulations should not
allow nitrate/mitrite-nitrogen pollution to be discharged to the
enviromment in such a manner that threatens groundwater quality or have
the potential to impact the water quality.
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APPENDIX B

ANALYTICAL QUALITY ASSURANCE PROGRAM PLANS

All analyses were performed according to U.S. Environmental Protection
Agency or Standard Methods Procedures. The analytical parameters, the
analytical methods and techniques, the minimum reportable value, and
the quality assurance objectives are listed in Tables 1 and 2.

The minimum reportable value was at or below the U.S. EPA Federal
Drinking Water Standard if the parameter evaluated has an assigned
standard. Analyses of parameters with Federal Drinking Water Standards
were used for health risk assessments.

Routine quality control procedure were employed during this project as
listed in EPA SW-846, Test Methods for Evaluating Solid and Hazardous
Wastes, 3rd Ed., 1986. Acceptable limits for the laboratory quality
assurance (QA) ob_]ectives are listed in Table 3.

In addition to the EPA QA requirements, the following procedures were
performed. Spiked samples were analyzed to measure analytical
accuracy. Duplicate samples were analyzed on 10 percent of the samples
collected to measure analytical precision. Transport blanks were
analyzed to detect interferences introduced during sampling and reagent
blanks were analyzed to detect interferences introduced during analyses
and to verify method detection limits. The date generated by this pro-
gram are summarized in following section, Summary of Sample Analyses.

The quality assurance plan was in place at the beginning of the
project. Prior to release of data, the quality assurance section of
the DEQ laboratory reviewed the sampling information for consistency
with quality assurance objectives.
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TABLE 1
Laboratory Analyses

Minimm
Raport V-lu‘-

e EEKARARAL. ... Refaranca ~Analytizal Technigua. — e
Qxzanica: *

cob 22-410.4 Dichro. Spectxe 5.0

T0C R2-413.2 YV/Sulface Oxidation 1.0
Yolacilas:

IDA EPA 8240 Purge & Trap. GC/MS 0.001

Dichloropropane EPA 8240 Purge & Trap, GCMS 0.001
Iasal lons S Macals:

Ca R2.200.7 i~ 4 . 1.0

Mo 22-200.7 1ce 0.02

Na R2-200.7 1ce 1.0

1 3 22.200.7 1cr 1.0

cl 22-325.1 Auto Ferricyanids 0.1

804 R2-375.2 Auco Machyl Thywel 0.5

As R2.206.2 Graphits Furnace 0.008

Te 22.200.7 cr .03

Mg R2-200.7 1ce 1.0

»n R2-239.2 Craphits Purnace 0.01

Se 22.270.2 Craphits Furnase 0.008

cr . R2.218.2 Graphits Furnace 0.002

8102 R2-170.1 Silica 1.0

. Nucxisnca:

= 22-351.1 Block Digescion 9.2

uHy-N R2-350.1 Auto Phenats 0.02

NO3+i0g -0 R2-353.2 Auco Cd Reduction .02

Total Phesphorus R1-424F Asastbic Acid Reduet. 0.01
Ressicides:

Daathal NPS 513 0SU Modified App. D 0.0001
Bhysical:

Alkalinicy x2-310.1 Ticzacion 1.0

o 22-150.1 flectrode 0-14 sU

Conduativity 22-120.1 Uheacstone Bridge luitho/ca?

Turbidicy 22-180.1 Naphalomecxic 0.1 NTU

Refarsnced sschodologies ars dectailed in the following publicacions. Mechod

mmuaypmugmmmuwn.

X -- Standacd Mechads For The [Exasinacioo of Facer and Fascevacer, léch
edicien, APNA, AWHA, UPCF, 1983.

22 -- Nechods For Chemtcal Analviis of Facec and Faszes, TPA/A-79-020.

EPA «~ SH- , Jvd

edicion, 1986. Conforms with IPA Drinking Wacer Meched 326.1

NPS .- ¥aglonal Pracicide Sucver Mechodology, TPA Technical Support Divisiem,
0ffice of Drinking Vacar.
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TABLE 2
Pesticide Compounds Investigated

Pesticides of concern, analyzed utilizing the EPA standard methods developed

for the National Pesticide Program:
Dichloropropens Terbufos
Chlorpropham ’ Oxyfluorfen
Alachlor Bromoxynil
DCPA Carbaryl
Cycloate Captan
EPTC Desmediapham
Dinoseb Triadimefon
2,4-D Naled
Bensulide Trichlorfon
Mancozeb Pendimethalin -
Phorate . 2,4-DB
Trifluraline Phenmedipham
Matolachlor Oxydemeton M
Aldicardb Methamidophos
Propargite Diquat
Metribuzin Ethalfluralin
Ethion Terbacil
Carbofuran Fonofos
Parathion Maneb -
Ethoprop Endothall
Chlorothalonil Endosulfan
MCPA Acephate
Pronamide Demeton
Fensulfothion ' Thiophanate M
Azinphos Methyl Dicamba
Vernolate . Metalxyl
M-Parathion Benomyl
Ethofumesate Bentazon
Malathion Glyphosate
Atrazine Disulfoton
Thisbendazole Propham

B-3
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TABLE 3

_ quality Assurance Objectives

. Consentraticn Precisica 100% +
~JACEGAESD PR T —— Bangs.. er IXQ ASSURASY
Dhynigal: :
Conductivity 23 whes/en’ e 5
P : 0. 16 SO 0.2 sU 0.1 SU
Alkalintey 210 =g/l e MA
Hugrianta:
™ 0.2-1.0 ng/1 0.1 ag/l
R 2.0 ag/L ) 2200 £208
KHy-¥ 0.02-0.2 mg/) $0.05 ag/1
2.2 ng/1 208 2208
HOy+0g =X 0.02-0.2 ag/1 £0.08 ag/l
0.2 g/l S108 1358
Tocal Phosphorus 0.01-0.1 =g/l ‘30,08 mg/l
20.1 =g/l 2208 2208
organica:
oD $.0-10.0 ng/1 20.3 ug/l
210.0 wg/1 208 £20%
100 1.0-5.0 mg/2 20.5 ug/l
28.0 ag/L 1208 2208
voC (8240) 0.0010.010 mg/1  $0.001 mg/1
20.01 mg/) 2138 #15e
Total JTons and NMecala:
M 0.02-0.10 g/l £ 0.01 ng/)
20.10 wg/1 S5y £1S%
Cs, Ma, X, Mg, S107  1.0-10.0 sg/1 £1.0 ag/t
210.0 sg/l 21Ss  #1Se
[ 0.1-3.0 ng/1 £1.0 ng/l
25.0 ng/1 158 £1Se
20, 0.5-5.0 mg/1 21.0 ng/l
25.0 ag/1 2156 £S5
Te 0.03-0.5 wg/l 20.08 ag/1 .
. 120.5 ng/2 Hiv - ns
As 0.003-0.1 ug/l 20,001 =g/l
20.1 ag/2 156 S
»n 0.01-0.1 ag/l 20.008 =g/l
20.1 sg/1 2150 f19e
Ss 0.005-0.03 ag/1  20.003 mg/l
20.03 wg/1 158 1S
cr 0.002-0.1 ng/1 10,005 wg/l
20.1 ug/2 2158 sk
B-4
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Figures 1 and 2 are graphs displaying the quality assurance evaluation
results of the NO,+NO;-N analysis performed by the DEQ Laboratory.
Figure 1 plots the relative percent difference (RPD) of duplicate
samples versus sample concentration to yield an average method
precision, or the difference between duplicate samples divided by the
mean, of 5.3 percent. Figure 2 plots the percent recovery versus
sample concentration to yield an accuracy, or the average percent
recovery of samples spiked with a known amount, of 99.5 percent. In
accordance with the DEQ Laboratory Quality Control requirements, the
NO,+NO;-N analysis data generated by this project have met and exceeded
the project quality control objectives.

DEPARTMENT OF ENVIRONMENTAL QUALITY

Ontario/N. Matheur NO3+NO2 Precision
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FIGURE 1
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Pearcent Recovery (%)

DEPARTMENT OF ENVIRONMENTAL QUALITY
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110 +
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FIGURE 2
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. NORTHERN MALNGUR COMTY GANDMATER 0ATA

»
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NITRATE + NITRITE NITROGEN
in
. Primary Indicator Wells
Northern Malheur County Groundwvater

(Aug 1988 through Aug 1990)

Number of Wells Sampled

20

Total Number of Analyses 166

Number of Duplicate Analyses 19
Mean Value Detected 16.4 ng/l
Maximum ‘Value Detected 48 mng/l
Minimum Value Detected 0.37 mng/l-
Standard Deviation 9.05 ng/1l
75th Percentile- , 22.5 mg/l
25th Percentile 10.3 =mg/l
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NITRATE + NITRITE NITROGEN
in
Northern Malheur County Groundwater
(Aug 1988 through Aug 1990)
Number of Wells Sampled 118
Total Number of Analyses 426
Number of Duplicate Analyses 36
Mean Value Detected 10.8 mg/l
Maximum Value Detected 48 mg/l
Minimum Value Detected <0.02 mg/l
Standard Deviation 9.04 mg/l
75th Percentile 16.9 mg/l
25th Percentile 4.7 mg/l
B-30
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in
Northern Malheur County Groundwater
(Aug 1988 through Aug 1990)
Number of Wells Saﬁpled 118
Total Number of Analyses 426
Number of Duplicate Analyses 68
Mean Value Detected 58.1 mg/l
Maximum Value Detected ' 986 mg/l
Minimum Value Detected 0.01 mg/l
Standard Deviation 94.1 mg/l"
75th Percentile : 121.6 mg/l
25th Percentile <0.01 mg/l
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SN

NH3 + NH, NITROGEN
in
Northern Malheur County Groundwater
(Aug 1988 through Aug 1990)
Number of Wells Sampled . 118
Total Number of Analyses 395
Number of Duplicate Analyses 36
Mean Value Detected 0.75 mg/l
Maximum Value Detected 15.0 mg/l
Minimum Value Detected <0.02 mg/l
Standard Deviation 2.1 mg/l’
75th Percentile 2.2 mg/l -
25th Percentile <0.02 mg/l
B-32
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TOTAL KJELDAHL NITROGEN
in
Northern Malheur County Groundwatar
(Aug 1988 through Aug 1990)
Number of Wells Sampled . 118
Total Number of Analyses A 394
Number of Duplicéte Analyses ' 36
hﬁean Value Detected 1.05 mg/l
Maximum Value Detected 13.0 mng/l
Minimum Value Detected <0.02 mg/l
Standard Deviation 2.0 mg/l'
75th Percentile . 2.4 mng/l
25th Percentile <0.02 nmg/1l
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TOTAL PHOSPHATE PHOSPHOROUS
in
Northern Malheur County Groundwater
(Aug 1988 through Aug 1990)
Number of. Wells Sampled 118
Total Number of Analyses ' 394
Number of Duplicate Analyses 36
Mean Value Detected _ 0.209 mg/l
Maximum Value Detected 2.0 mg/l
Minimum Value Detected <0.01 mg/l
Standard Deviation 0.19 mg/l
75th Percentile 0.34 mg/l
25th Pefcentile 0.08 mg/l
B-34
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CHEMICAL OXYGEN DEMAND (COD)
Northern Malheur County Groundwater
(Aug 1988 through Aug 1990)
Number of Wells Sampled 118
Total Number of Analyses .- i 394
Number of Duplicate Ana;ysgs 36
Mean Value Detected 4.8 mg/l
Maximum Value Detected - - 27 mg/l
Minimum Value Detected <5 mg/l
Standard Deviation 3.9 mg/l
75th Percentile 7.4 mg/l
25th Percentile ‘ <5 mg/l
B-35
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TOTAL ORGANIC CARBON -
in

Number of Wells Sampled
Total Number of Analfses

Number of Duplicate Analyses

Mean Value Detected

" Maximum Value Detected
Minimum Value Detected
Standard Deviation
75th Percentile

. 25th Percentile

(TOC)

(Aug 1988 through Aug 1990)

3.2

17

Northern Malheur County Groundwater

mng/1l

mg/1l
mng/l

ng/L’

mng/1l
mg/1l

1lls

394

36
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SODIUM
in
Northern Malheur County Groundwater

(Aug 1988 through Aug 1990)

Number of Wells Sampled 118
Total Number of Analyses 373
Number of Duplicaté Analyses’ 34
Méan Value Detected 188.3 mg/l
Maximum Value Detecteé 1200 mg/1
Minimum Value Dgte&ted 14 mg/l
Standard Deviation 110.7 mg/l .
75th Percentile - ) 263.0 mg/l
25th Percentile 113.6 ng/l
B-37
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POE%gfIUK
Northern Malhéur County Groundwater

" (Aug 1988 through Aug 1990)

. Number of Wells Sampled 118
Total Numbér'of Analyses 373
Number of Duplicate Analyses 35

Mean Value Detected 13.1 ng/l

Maximum Value Detected 43 mg/l

Minimum Value Detected 0.9 mg/l

Standard Deviation ‘ 6.52 mg/l

75th Pgrcentile 17.5 mg/l

25th Percentile ’ 8.7 mg/l
B-38
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CALCIUM
in ,
Northern Malheur County Groundwater

(Aug 1988 through Aug 1990)

" Number of Wells Sampled 118
Total Number of Analyses 374
Number of Duplicate Analyées . 35

Mean Value Detected 73.4V mg/1

Maximum Value Detected 280 mg/l

Minimum Value Detected <2 mg/l

Standard Deviation 31.2 .mg/t

75£h Percentile 94.4 mnmg/l

25th Percentile 52.3 mg/l
B-39
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MAGNESIUM
in

Number of Wells Sampled
Total Number of Analyses
Number of Duplicate Analyses

Mean Value Detected
Maximum Value Detected
Minimum Value Detected’
Standard Deviation
75th Percentile

25th Percentile

(Aug 1988 through Aug 1990)

35.0

120
<0.5
15.9
45.8

24.3

Northern Malheur Ccunty'Groundwéter

mg/1
ng/1
mg/1l

mg/1l-

ng/l
mg/ 1

118

374

35
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' CHLORIDE
in
Northern Malheur County Groundwater

(Aug 1988 through Aug 1990)

Number of Wells Sampled 118
Total Number of Analyses 375
Number of Duplicate Analyses 35
Mean Value Detected 56.7 mg/l
Maximum Value Detected 450 mg/l
Minimum Value Detected 0.42 mg/l
Standard Deviation §52.2 mg/l
75th Percentile 91.9 nmg/l
25th Percentile 21.5 mg/l
B-41
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SULFATE
in
Northern Malheur County Groundwater
(Aug_1988'throuqh Aug 1990)
Number of Wells Sampled 118
Total Numbef of Analyses 375
Number of Duplicate Analyses 35
Mean Value Detacted 214.8 mg/l
Maximum Value Detected 2800 mg/l
Minimum Value Detected 1.6 mg/l
| Standard Deviation 202.5 mg/l'.
75th Percentile 351.4 mg/l
25th Percentile 78.2 mng/l-
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TURBIDITY
_ in
Northern Malheur County Groundwater

(Aug 1988 through Aug 1990)

Number of Wells Sampled ) 118
Total Number of Analyses 349
Number of Duplicate Analyses | 33

Mean Value Detected 1.1 NTU-

Maximum Value Detected 23 NTU

Minimum Value Detected <1 NTU

Standard Deviation : 2.3 NTU

~75th Percentilé ' 2.7 NTU

25th Percentile <1 NTU
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CALCULATED HARDNESS (as CacCO3).
in
Northern Malheur County Groundwater

(Aug 1988 through Aug 1990)

Number of Wells Sampled

118

Total Number of Analyses 373

Number of Duplicate Analyses 35
Mean Value Detected 328.7 mg/l
Maximum Value Detected ' 1200 mg/l
Minimum Value Detected 20 mg/l
Standard Deviation 126.2 mg/l’
75th Percentile 413.8 mg/l
25th Percentile  243.6 mé/l
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TOTAL DISOLVED SOLIDS
} in ,
Northern Malheur County Groundwater

(Aug 1988 through Aug 1990)

Number of Wells Sampled

118

Total Number of Analyses 344

Number of Duplicate Analyses 33
Mean Value Detected ) 888.4 mg/l
Maximum Value Detected 5300 mg/l
Minimum Value Detecﬁed 240 mg/1l
Standard Deviation 402.0 mg/l’
75th Percentile - 1159.5 mg/l
25th Percentile 617.2 mg/l

. B-45
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ARSENIC
-in
Northern Malheur County Groundwater

'(Aug 1988 through Aug 1990)

Number of Wells Sampled 118
Total Number of Analyses J 371
Number of Duplicate Analyses ) 34
Mean Value Detected 0.0387 mg/l
Maximum Value Detected 0.322 mg/l
Minimum Value Detected <0.005 mg/l
Standard Deviation 0.0441 mg/l'
75th Percentile 0.0684 mg/1l
25th Percentile 0.0089 mg/tl
B=-46
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IRON
in’

Number of Wells Sampled
Total Number of Analyses

Number of Duplicate Analyses

Mean Value Detaected
Maximum Value Detected
Minimum Value Detected
Standard Deviatioen
75th Percentile

25th Percentile

(Aug 1988 through Aug 1990)

0.135

4.2
<0.05
0.391
0.399

<0.05

Northern Malheur County Groundwater

mg/1
ng/l
mg/1

mng/l

ng/1
ng/1

18
370
35

B~47

GW\WH4764.5

(6/91)



N

in

Number of Wells Sampled
Total Number of. Analyses

Number of Duplicate Analyses

Mean Value Detected
Maximum Value Detected
Minimum Value Detected
Standard Deviation
75th Percentile

25th Percentile

nanqpnzsn

(Aug 1988 through Aug 1990)

0.339

90

<0.02

4.908

3.650

<0.02

Northern Malheur County Groundwater

ng/1l
mg/1l
ng/1l

mg/L -

ng/l
mg/1l

118
370

35
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SILICON (as SiO3)
in

(Aug 1988 through Aug 199d)

Northern Malheur County Groundwater

quber of Wells Sampled 118
Total Number of Analyses 298
Number of Dupliqate Analyses 28
Mean Value Detected 54.3 mg/l
Maximum Value Detected 76 mg/1l
Minimum Value Detected 9 mg/l
Standard Deviation 10.0 mg/l'
75th Percentile 61.0 mg/l
25th Percentile 47.6 mg/l
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BORON
" in
Northern Malheur County Groundwater

(Aug 1988 through Aug 1990)

Number of Wells Sampled

118

Total Number of Analyses 323

Number of Duplicate Analyses 30
Mean Value Detected 0.431 mg/l
Maximum Value Detected 5.3 mg/l
Minimum Value Detecﬁed 0.07 mg/l
Standard Deviation 0.481 mg/l
75th Percentile 0.755 mg/l
25th Percentile 0.107 mg/l
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ALKALINITY . (as CaCO3)
. in
Northern Malheur County Groundwater

(Aug 1988 through Aug 1990)

Number of Wells Sampled 118
Total Number of .Analyses 385
Number of Duplicate Analyses T 47
ﬁean Value Detected © 389.9 mg/l
‘Maximum Value Detected . 81§ mg/1l
Minimum Value Detected 141 mg/l
Standard Deviation 96.4 mg/l.
75th Percentile . 455.0 mg/i
25th Percentile 324.9 mg/l
B-51
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pH
in -
Northern Malheur County Groundwater
-(Aug 1988 through Aug 1990)

. Number of Wells Sampled 118
Total Number of Analyses ' 418
Number of Duplicate Analyses ~ 58

Mean Value Detected 7.72 su

Maximum Value Detected . 8.4 SU

Minimum Value Detected . .7.0 sU

Standard Deviation 0.20 SU

75th Percentile : 7.85 SU

25th Percentile 7.59 SU .
B-52
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CONDUCTIVITY
in
Northern Malheur County Groundwater

(Aug 1988 through Aug 1990)

Number of Wells Sampled 118

Total Number of Analyses 417

Number of Duplicate Analyseé | 57
Mean Value Detected 1352.9 uMhos/cm
Maximum Value Detected ‘ 6396 uMhos/cm
Minimum Value Detected 350 uMhos/cm
Standard Deviation 513.0 uMnos)cm
75th Percentile 1699.0 uMhos/cm
25th Per;:entile 1006.9 uMhos/cm
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Ed

WATER TEMPERATURE
in '
Northern Malheur County Groundwater

(Aug 1988 through Aug 1990)

Number of Wells Sampled

118
Total Number of Analyses 429
Number of Duplicate Analyses 40
'ﬁean Value Detected 14.33 °©°c
Maximum Value Detected 26.2 ©c
Minimum Value Detected 7.0 Sc
Standard Deviation 2.04 ©c
75th Percentile 15.71 ©°c
25th Percentile. 12.96 ©cC
B-~-54
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MALO12
MALO16
MAL030
MALO35
MALO41
MALO44
MAL047
MAL062
MALO64
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MAL116
MAL119
MAL121
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— Well
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— Well
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— -Well
— Well
— Well
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— Well
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— Well
— Vell
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— Well

B-55

Depth
Depth
Depth
Depth
Depth
Depth
Depth
Depth
Depth
Depth
Depth
Depth
Depth
Depth
Depth
Depth
Depth
Depth
Depth
Depth
Depth
Depth
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59ftc.
30ft.
50ft.
fe.
61ft.
B6ft.
45ft.
77f¢.
55ft.
39ft.
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33ft.
35fc.
40ft.
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APPENDIX C

NITROGEN UPTAKE AND REMOVAL BY SELECTED CROPS

Clint Shack and Tim Stieber
Malheur Experiment Station
Oregon State University
Ontario, Oregon, 97914

Qbiect

Crop nitrogen use and nitrogen removal at harvest have not been determined for
Malheur County crops. Nitrogen fertilizer management trials in 1950 can be used to
provide nitrogen uptake and nitrogen removal for five crops.

Procedures

Suwbmmmmmwmmgmmmmmwhmmdpm
were grown on a Nyssa silt loam at the Malheur Experiment Station. Experiments -
were designed to study crop responses to nitrogen fertilizer, the efficiency of nitrogen
uptake, andmemovememofnttmteandarnmonmmmmsodpmﬁle

Crop yield was determined for ali crops. Plants were sampled before or at harvest.

Plant parts were divided into harvested and non-harvested portions and analyzed for

nitrogen content to provide estimates of total nitrogen uptake, nitrogen removed in the

foharvestad portion, and nitrogen in the remainder of the plant. Plants were divided as
llows:

Cron._ Harvested Portion Bemainder Not Measyred

Wheat Grain Stubble Roots -

Sugar Beets Beet Leaves and crown Fine roots

Onions Buib Leaves and neck Fine roots

Potatoes Tuber Leaves and stems  Roots

Bartey Grain Stubble Roots
Resuits and Discussion

Nitrogsn needs for plant development were estimated for five crops using the 1990
resuits at the Malheur Experiment Station (Table 1). Plant nitrogen content per unit
yield was averaged over the entirs range of nitrogen treatments for each crop.
Comprehensive estimates of average nitrogen available from irrigation water and
average nitrogen avalilabie from organic matter mineraiization were not considered.
Nitrogen uptake and removal by these same five crops can be estimated for Malheur
County. Lynn Jensen and Ben Simko (Malheur County Cooperative Extensiory OSU)

C-1
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have recently surveyed Maihsur County fertilization practices, agricultural chemical
use, and yields. In addition Gary Schneider (Malheur county Cooperative Extension,
OSU) reguilarly publishes estimated average crop yields and acreage, Combining
average nitrogen contents in (Table 1) with average yield from Jensen and Simko
provides an estimate of average crop nitrogen uptake (Table 2). Using the acreage
estimates of Gary Schneider, relative nitrogen loading can be estimated for four crops
(Table 3).

The “estimated nitrogen balance"® is a rough approximation for the total of all Malheur
County acreage for four crops (Table 3). Onions and potatoes show positive nitrogen
balances based on average grower N applications and yield but actual balances vary
from fisld to field. If a particular crop in a given field recsives more nitrogen fertilizer
than there is crop nitrogen removal, the "extra® nitrogen is not automatically leached to
the groundwater. Part of fertilizer nitrogen is lost to the atmosphere, lost in runoff
water, or becomes part of the residual scil nitrogen supply. Residual sail nitrogen
occurs in many chemical and biological forms. These forms include nitrate,

~ ammonium, and nitrogen in the organic matter. The fate of fertilizer nitrogen is
strongly influenced by application timing, placement, fertilizer form, irrigation
management, and other factors which vary from field to field and vary among growers.
Il;rough a better understanding of all nittogen movements, nitrogen use efficiency can

Table t.  Nitrogen uptake and remaval by five crops grown in Matheur County Oregon. Malheur

A
. Range of Averags| Average Pounds of N Per
Number | Available| Appiled Total Nin Unit Yield
of Plots | Soil N at N Average Plant | Harvested In
Crop M.suod'm Planting | Fertilizer Yieid Uptake Crop od| Total
Nitrogen Portion | Uptake
««|bs N/acre - - «-lbs N/acr@-- | «cc-clbgecc--
Wheat 30 246 0-200 162 bu/ac 268 211 1.28/bu | 1.63/bu
Sugar bests 12 s 100-220 | 43.8t/ac k<)} 180 4.33/ton | 7.62/ton
Onions 108 (7 0-400 | 508 cwt/ac | 102 81 0.18/cwt | 0.21/cwt
Potatoss 24 159° 40 484 cwt/ac | 198 187 0.32/cwt | 0.40/cwt
Barley 29 246° 0-200 | 137bu/ac | 177 133 0.96/bu | 1.28/bu
© hanodt on s and avmarim i 9 tup 3 fost of seit ¢ ot b
» % N e svarage of e astisl fets datn, L]
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Table 2. Avmonherwmyaopde.wammodmpNumktmduﬂmw

fartilizer carry over. Maiheur Experiment Station, Oregon State University, Ontario, Oregon,

1990.
Average Estimated Average N Uptake Estimated
N Fertilizer N
applied Nin Carryover
Average Total n Crop
Yield Plant | Harvested | Residue
Crop Uptake Portion after
Harvest

lbs/acre | ------ --IbS/acr@ - <o~ -~ Ibs/ac
1. Alfalfa hay 4.5 t/ac’ 0 - * * .
2. Wheat 111 bu/ac* 136* 181¢ 142° 3g* 45
3. Sugar beets 3t3t/act 205° 29 136 103° 34
4. Onions 621 cwt/ac* 284* 130° 9g* ar* 154
5. Potatoss 405 cwt/ac* 215* “182* 10° 3 53
6. Alfaifa Seed 542 ibs/ac® v} . M . .
7. Dry Beans 25.4 cwt/ac* 74* - . . .
8. Com (grain) 132 bufac® . . . . .
9. Com (siage) 21.3 t/ac’ " . . . M
10. Sweet com 8.02 tons/ac* 204* . o * hd
11. Barey 82 bu/ac® . 105* 79 26* hd
12, M“ 75 |b /ac) - ) - - -
13. om » - - - - "

) bammg o 90 1801 Burvey of SR SRREER Sraaliees by Lyt Jarnusn e Son Simin, OSU euermen,

) based en P WOy O eutaramen.
] - e e Snton Taltio 1| ang suvey Yot by Joruan and S,
G AN Yot dotmnined

*
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Table 3.

mwmmsmum«w.omom1m

wmmmmmwmc«mmmwm

Balance Of Nitrogen Fertilzation And Crop Uptake:
Harvest®

Nat Nitrogen Remaining in Field Atter Crop

ém And Per Acre County Wide
Crop Pasture
Area* Crop Mineral Crop :
nu:‘dm N Residue N | Mineral N Total N
acres Ibs/ac Total lbs of N
1. Alfalfa hay 83,000 » » ) . -
2. Whest 32,800 39 -5° 1,279.200 | -1,478,000 -196,800
3. Sugar beets 16300 | 103 34 1678900 |  -554,200| 1,124,700
4. Onions 9.620 3t 154 208220 | 1,481,480 | 1,779,700
S. Powtoes 7,300 32 53 233,600 386,900 620,500
8. Alfalfa Seed 7'306 - . . . .
7. 6I‘Y Beans v 200 . . . . .
8. Com (grain) 8,400 . . - » -
9. Com (m) 8,400 . * - . .
10. Sweet com 4,125 . o o . .
11. Barey 4,000 * . . . .
12. Mimt 2,350 . e . . .
13. Others 13208 * . . . *
Total 270.000 incomplete data to tabulats total loading

: Mmm1mwdmmweuvw.wm
umtmmmunwwm-mmnunmmmwm

and Simio.

* data not yet determined
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APPENDIX D

EXAMPLE BMPs lnuuasmnunmr PRACTICES FOR USE IN FARM PLAKS

What are BMPs?

No one set of Best Management Practicéds can be applied uniformly
throughout the county. In order to implement BMPs, a farmer can work
with the technical staff of the Soil Conservation Service, the County
Extension Office, or the SWCD. They can design the practices that will
best ‘address the soils, topography, climate, and crop rotation the
farmer is dealing with. Since BMPs can be site specific to an
individual field, the plan can also define other various altermative
practices that can be applied to improve water quality.

The term "Best Management Practices" originates with the rules and
regulations developed pursuant to the "continuing planning process"
required by Section 208 of the Federal Water Pollutiom Control Act.

The Federal Register defines BMPs as follows:

"The term Best Management Practices means a practice or a
combination of practices that is determined by a state (or
designated area-wide planning agency) after problem
agsessment examination of alternative practices and
appropriate (including technological, economic, and
institutional considerations) means of preventing or
reducing the amount of pollution generated by non-point
sources to a level compatible with water quality goals."

The Federal Register also states several criteria or tests which should
be applied in choosing BMPs. They are:

GW\WH4738.5 o (6/9i)
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Best Management Practices should manage "pollution
generated by non-point sources.”

Best Management Practices should.be "coinpatible with

water quality goals."

Best Management Practices should be "most efficient in

preventing or deducing the amount of pollution gener-
ated.”

Best Management Practices should be "practicable.”

A list of Best Management Practices that would address groundwater
quality would include: ‘

1.

Nutrient Management -- Managing the amount, form,
placement, and timing of applications of plant nutri-

ents. Some specific examples of this practice may
include: '

a. Soil and Water Testing.

Prior to applying nitrogen fertilizer, soil test
should be conducted to determine the amount of
available nitrogen in the soil profile prior to
‘planting a crop or applying additional nitrogen
fertilizer. Nitrogen available in.the soil profile
should be considered and incorporated in the
calculations used to determine the amount of
nitrogen fertilizer to be applied. In additionm,

. irrigation water should also be tested periodically
to determine the relative nitrate/nitrite contribu-
tion resulting from use of the water. -

b. Nitrogen Applications for Potatoes.

¢ Sample soil to determine the nitrogen fertilizer
deficiency to produce the crop.

GW\WH4738.5
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Apply the balance' of nutrients that the soil
test results indicates is required to meet the
total uptake of the crop.

Nitrogen fertilizer shall not be applied after
the last day of June during a growing season,
unless the crop has been shown to be nitrogen
deficient.

Total nitrogen fertilizer applied during a given
growing season shall not exceed 200 pounds of
active nitrogen per acre, unless the crop has
been shown to be nitrogen deficient.

Crop rotation patterns shall restrict potato
production to a maximum of once every: three
years. ‘

Nitrogen Applications for Onions.

o Sample soil to determine the fertilizer defi-

ciency to produce the crop.

Between planting and 125 days after planting,
apply the nitrogen fertilizer deficiency, as
determined by the soil test.

Nitrogen fertilizer shall not be applied after
the last day of July in a particular growing
season, unless the crop has been shown to be
nitrogen deficient, '

Total nitrogen fertilizer applied during a
growing season shall not exceed 300 pounds of
active nitrogen per acre, unless the crop has
ben shown to be nitrogen deficient.

GW\WH4738.5
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Crop rotation patterns should restrict onion
production to a maximum of two out of four years.

d. Nitrogen Applications for Sugar Beets.

Sample soil to a minimum of 3 ft. or hard pan to

determine the .fertilizer deficiency to product

the crop.

If the soil test indicates the available nitro-
gen is less than the recommended rate of 8 lbs.
nitrogen. per ton of beets anticipated at har-
vest, apply the amount of nitrogen to reach the

" . recommended rate.

e. Nitrogen fertilizer should only be applied in the’

Petiole sampling.and testing will be performed
periodically during the growing season to manage
nitrogen applications. ‘

Totdl nitrogen fertilizer applied during a
growing season should not exceed 300 pounds of
active nitrogen per acre, unless the crop has
been shown to be nitrogen deficient.

Crop rotation patterns shall restrict beet
production to a. maximum of once every three
years. ‘

Nitrogen fertilizer shall not be applied after
July 15th during a particular growing season.

spring or during the growing season.

f. When using water run nitrogen, the nitrogen in the
irrigation tailwater needs to be minimized.

2. Pest Management Managing agricultural pest infesta-
tions (including weeds, insects and diseases) to
D-4
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reduce adverse effects on plant growth, crop produc-
tion and environmental resources. An example of this
practice is:

‘ To control weeds in Onions, Dacthal will be applied by

banding along. the furrow. This is to replace the
former practice of applying Dacthal by broadcasting.
This practice reduces the amount of Dacthal applied
and subsequently reduces the amount of Dacthal di-acid
available to reach and impact the groundwater by one
third.

Conservation Cropping Sequence -- An adapted sequence
of crops designed to provide adequate organic residue
for maintenance. or improvement of soil ¢tilth or
improve water quality.

Grass and Legumes in Rotation -- Establishing grasses
and legumes or a mixture of them and maintaining the
stand for a definite number of years a part of a
conservépion cropping system.

Mulching -- Applying plant residues or other suitable
materials not produced on the site to the soil. This
practice applies to mulching irrigation furrows to
reduce furrow erosion, conserve water and improve
water quality. '

Irrigation Water Management -- Determining and con-
trolling the rate, amount, and timing of irrigation
water, in a planned and efficient manner which pre-
vents or minimizes soil erosion, sedimentation, and
nutrient loss.

7. Irrigation Water Conveyance/Pipeline -- A pipeline and
appurtenances in an irrigation system.
8. Irrigation Water Conveyance/Ditch Lining -- A fixed
lining of impervious material installed in an existing
D=5
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10.

11.

12.

- 13.

on newly constructed irrigation field ditch or irriga-
tion canal or lateral.

Irrigation Water Conveyance/Gated Pipe -- A rigid
pipeline, with closely spaced gates, installed a part
of a surface irrigation system.

Irrigation System/Sprinkler -- A plamned irrigation
system in which all necessary facilities are installed
for efficiently applying water by means of nozzles
operated under pressure.

Irrigation System/Surface -- A planned irrigation system
in which all necessary water-control structures have
been installed for the efficient distribution of
irrigation water by surface means, such as furrows or
corrugations.

Structure for Water Control -- A structure in an
irrigation, drainage, or other water management systems
that conveys water, controls the direction or rate of
flow, or maintains a desired water surface elevation.

Irrigation System/Tail Water Recovery -- A facility to
collect, sore, and transport irrigation tail water for
reuse in a farm irrigation distribution system.

GW\WH4738.5
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AP X B

MALEEUR COUNTY AGRICULTURE
GENERAL DESCRIPTION

Malheur County is located in the scutheast corner of Oregon
bordered by Idaho to the east, Nevada to the south, Harney County
to the waest and.Baker County to the north. .The name which Malheur
County bears was first given to the Malheur -River by a party of
French trappers who referred to it as "Riviere-au-Malheur"
(unfortunate river) because of property and furs stolen from their
river encampment.

Formerly a part of Baker County, Malheur County is the second

largest in Oregon and l2th largest in the nation with an area of

9926 square miles, It is larger than eight indiyidual states.
Population of the county is 26,000. '

Malheur County is 94 percent rangeland, two-thirds of which is
controlled by the Bursau of Land Management. The Basques settled
in Jordan Valley in the 1890's and were primarily engaged in sheep
raising. Agriculturs plays the dominant role in the county's
economy. Today, the irrigated fields of the northeastarn corner,
known as Western Treasure Vallay, are the canter of intensive and
diversified farming. ’

Elevations range frem arcund 2,000 faet near the Snake River to the
mountainous plateaus that reach about 5,000 feet with isolated
peaks up to 6,000 feet. Vale, the county seat, has an elevation
of 2243 feat.

CLIMATE

The CLIMATE in Malheur County is characterized by its cold winters,
hot summers, and low annual precipitaticn. The average date for
the last spring frost is May.3 and the first fall frost is October
7. The 1986-338 three year average heat units (growing degree

days) is 3292 using a base of 50 degrees and an 86 degrse [’

maxiamum cutoff. The average high tamperature for the month of
July is $2 degrees F and the' average number of days above 100
degrees F for the entire: year is five. . The average low
temperature for the month of January is 19 degrees F and the
average number of days below zero for the year is four. Average
annual snowfall is 18 inches. The all time annual record for most
days balow zern is 36 and the all time record for most days over
100 degrees F is 17. The annual precipitation ranges from 5 to 16
inches with an average of 10 in the lower elevations and from 8 to
14 inches in the upper basin areas. Mean temperature at Ontario
is 50.2 degrees with a frost free season .of 1358.days~

E-1
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The S0ILS in the irrigatad areas of Malheur County consist of low
elevation terracss and flcod plains that have been reworksd through
the years by wind and vater. The soils ars generally quite dasp
and ars charactarized by high silt concantrations. Many solls
will be in the rangs of 6§0-70% silt, 15-20% clay, and 5-10% sand.
The majority of tha irrigated soils. are very productive. Native
soils have a pH of 7.5 to 8.5 and are generally high in potash.
Soils are becoming mors acid dua to heavy uss of acid-residue
fartilizers. The organic mattsr ©ranges from one to
one-and-a-quarter parcent. Soils of the lower flood plains of the
Owyhee, Malheur, Willow Creek and the Snaka River tend to be
alkaline with pH's ranging from 8.5 to 10.0. These soils in order

"to become productive, must be drained and treated for alkali

reclamation.
WATER. RESQURCES

The Owyhee, Malheur and Snake Rivers are major streams of the
county, providing irrigation wvater. Jordan Creek, Bully Crask,.
Willow Craek and other tributaries contribute significantly to tha
irrigation watar supply. Co :

Owyhee, Antelope, Warm Springs, Beulah, Bully Creek and Malheur
Reservoirs provide storage so that stream flow can bs regulatad
and releassd as needed during the irrigation season. Thesas
gungcizs also provide recrsation in the form of fishing and
ocating.

There ars approximataly 260,000 irrigatsd acres in the county.

served by storad vater, river flow and intermittent stream flow.
Control and management of the irrigation watar resourcs rests with
a number of irrigation districts each with a governing bedy and
some sharing management with other districts. Inter-district
coordination assurss most effective uss of the watar resourcs.

Development of control and distribution systems has been both by
prigag:’ companies and under Federal Bureau of Reclamation
proje . -

The Vale area is served by both a Bureau of Reclamation’project
and privata company known as Warm Springs Irrigation District.
Watar for that area and part of the area betweun Vale and oOntario
comes from the Malheur River with three reserveirs (Beulah, Warm
Sprtnqs and Bully Crsek) storing water for later release into the
systen. :

The Jamieson-Brogan area is sarved by the Orchard Ditch Company
with the Malheur Reservoir and Willow Creek as supply sources.
The Jordan Valley area ralias on Antalope Resarvoir and Jordan

GW\WH4766.5
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Creek plus intermittent local stream flow for water. .

The area between Ridgaview and thae north end of the project near
Heisear receives water from Owyhee Reservoir with supplemental
ater pumped from the Snake River. One pumping plant is locatad
between Nyssa and Adrian and the other in the Dead Ox Flat area.

The Malheur Siphon which crosses the valley just west of Cairo
Junction carries the north canal to the Hyline area, Dead Ox Flat
area and north to the end of the project. The north canal also
smo: an area along the north side of tha valley between Vale and
ontarioc.

Hyline Farms and Skyline Farms located north and west of ontarie
are private developments utilizing water pumped from the Malheur
and Snake Rivers. .

WATER DISTRIBUTION

Water is distributed by the irrigation district from the point of
diversion (storage, river diversion) through the main canal to a
system of smaller canals and laterals to a diversion point at or
near tha individual farm at which point it is put into the farm's
distributisn system. :

Water is adjudicatad to specific areas of land and is allocated in
a specific amount to those areas. There are provisions for
delivering water in excess of the allocaticn subject to
availability of watsr and at additional cost. :

Growers on the Vale project are normally allocated 3.4 feet per
acre per season at a total cost of $20.05 per acre. The cost is
broken down as follows: $16.25/ac. cperation and maintenance and
$3.80/ac. respayment on project construction lcan. On the Warm

Springs district growers pay $37.00/ac for the first 5 acres and’

$17.25 par acre for each acra above 5 for operation and maintenance
with no constiuction indebtedness. Their normal water allocation
is 3.0 faet/acrs/seascn.

On the Owyhee Project 4.0 acre feset/acre is the base allocation,
again with provision for delivearing in excess of this amount when
available. Growers pay $25.18/ac for operation and maintenance
plis $.50 for coanstruction repayment for a total of $25.68. An
additional fee of $6.78/ac foot is alsc levied for watar delivered
in excess of the 4.0 acre faeet/acre allocation.

The North Canal of the Owyhee project extands 72 miles and carries
1,000 cu. ft. per sacond or 2,000 acrs feet per day at the point of
diversion, spilling about 8 second fest at the north end. This
water is divertasd into some 348 milaes of latarals along the way to
its daestination on the farms served by the project. A total of
65,606 acres are irrigated by the North Canal.

GW\WH4766.5
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WATER AFPLICATION )
Surfaca irrigation is the principal mathod of application. Surface

irrigation methods range from wild flcoding on pasture lands to’

_ contrelling the watar through corrugates or furrows. To improve

the efficiency of surface irrigation and better control the
application of irrigation watar, farmers have invasted heavily in
land leveling and in cement ditches. Leveling costs vary with

" topography but $200.00 per acre is about average. concrets

ditches cost about .$4.35 per linear foot for the usual fileld
ditch, including the cost of establishing the base for the ditch.
Thousands of acress have been lesveled to establish uniform grades
for best watar control. Literally hundreds of miles of concrate
ditches have been installed which resduce sesepage, improve watar
transportation efficiency, enable farmers to more effectively
control weeds and reduce irrigation labor. Portable checks
control water level in the ditch and farmers uss siphon tubes to
bring the watar over the ditch bank and direct it into the field
furrow. ,

Malheur County ranks first in the stats of Oregoen in terms of
production and acreage of onicns and sugar beets and fourth in
potato production. Thess three crops contributed $64 million to
the county agricultural income in 1989, with onions leading the way
at $30,159,000. Thess three crops have a very large impact on the
county economy in terms of jebs creatsd by processing and handling
in addition to the field production end of it.

onions are generally considersd the nost important cash crop in
Malheur County. All are produced for the open market which can be

quita volatile. The county's overall economy can be impacted |

quits heavily by the fluctuating onion market. A large majority
of the onions produced ars yellow, Sweat Spanish. Some acreage is
also baing planted to rads and whitas. Onions are packed locally
and then shipped by truck or rail to eastarn markets. Some ara
also markstad in Japan. Onion growers are highly organized and
meet regularly through promoticn, marketing and : :

rasearch committaees. A voluntary checkeff from each sack markated

-provides funding for marketing research and promotion programs.

Over 90% of the potatoes in the county are produced for processing
undar contract with two primary processors. Contracts ars
continually becoming more stringent based on quality. It has been
a strong trand in recant years for potato producers to convert to
sprinkler irrigation in order to make it sasier to achieve quality
standards compared to tha traditional furrow irrigation technique.
However, converting to sprinkler is very expensive and the
economic justification is questionable. Potatoes are the: mest
difficult crop to produce because of their sensitivity to heat
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(6/91)



stress which makes it imperative that excellent irrigation
tachniques be practicsd. Potato acreage in the county has
declined the past several years due primarily to ' market
conditions. Potato growers have their own bargaining

association that negotiates contracts either on a ¢one or two year
basis. : .

Sugar beets are a traditonal row crop that have been produced in
Maiheur County for many years. All are grown under contract with
the Anmalgamated Sugar Company locatad at Nyssa. The beet growers

association through its exacutive secretary and electad board of
directors

negotiats contracts with the beet company. The beat
company regulates the number of acras and subsequant production
that can be producad basaed on tha plant's processing capacity. The

.augdr beet plant contributes heavily to local employment. -In
.addition to the permanent employees, several hundred seasonal

employees ars hirsd through the wintar mnonths to handle - the
processing requirsments. Sugar beets ara a relatively stable crop
in terms of price and yield and contribute significantly to the
county agricultural economy.

SEED CROPS

Alfalfa seed contributes the largest portion to our seed production
industry with 7,300 acres produced in 1990. Other seed crops
include red clover, plus various vegetable and flower seeds. Both
privats and public varieties of alfalfa seed are produced whereas
the vegatable seed and flower seed are all produced under private
contracts in relatively small acresages of each. A large percentage
of the clover and alfalfa seed is produced under the guidelines of

the Oragon State: University seed ceartification program. This .

ensures the producer-‘and consumer that the seed is produced
according to strict quality standards that.ara enforced by the saed
certification program. Leafcutter bees contribute heavily towards
the pollination of alfalfa seed, and are an important aspect of
overall alfalfa seed production and management. .

CEREZAL CROPS

Wheat is the major cereal crop produced. Soft whita wheat is
famous in world markets: for quality pasta and pastrias. In
addition to serving as a cash crop vwheat is also preduced as a
rotation crop with row crops in order to maintain clean, disease
free sail. Over 90% of the wheat is raised on irrigated soil.
Barley is raised primarily as a feed grain and is primarily
locally consumed by feed lots and dairies. It is an excallent
feed sourcs. :

Field corn is also raised for grain that is also mostly cansused
locally by feedlots and dairies. It too provides an excellent
source of feed for local cattle needs.
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FORAGE CROPS
Malheur County produces more alfalfa hay than any other county in

at over 50,000 acres per year. Eighty~five percant of the

Oragon

alfalfa hay produced in the county is eithar fed by the producer or
sold for local consumption. Some is shipped to vestern Oregon for
dairy feed. Alfalfa, commonly raferred to as the queen of forages,
provides over 200,000-tans of hay each year to the local cattlg and
dairy industry. The best quality is normally utilized by dairies
and the remainder is utilized as feeder hay. The outlying arsas of
the county also produce considerable acreages of other types of hay
such as grass and rye that is consumed locally.

Corn grown for silaga also is very common in the county. It is all
fed locally, either by the grower or nearby neighbors. it
contributas heavily to the mutrient resquirements for local dairy
cattle and also fsedlots. : .

About 40,000 irrigatsd acres.are devoted to pasturs productioen.
The majority of pasturs is producsd on ground that is not well
suited Tor intensive farming. The ground may either be too steep

or too shallow for anmual cropping but it still is quite,

productive for producing feed. The majority of pasture is
utilized by beef cattle with scme also baing produced on dairias

as wall as shesp operations.
- OTHER CROPS

Dry fisld beans contributa quita heavily towazd the agricultural
sconony of tha county. Several - thousand acras are grown each
year. Some are grown under contract. Pricss fluctuate
considerably from year to year and consaquently acreages also
fluctuate. Dry beans are a ralatively easy crop to grow and can
it into rotations in nmany instances. :

Sweet corn is alsc grown locally under contract with two Ddajor
procsssors. A bargaining group of producers elected locally
negotiata with the procsssors for a fair contract. The processors
detsrmine when the corn will be planted and also provide the
equipment and manpower for harvesting and transporting to the
procassing plants.

Peppermint and spearmint ares produced by a few producers in the
county. All of the mint is processad locally and marketed out of
the area. It is a specialized crop that requires specialized
processing equipment.

cthar crops include ralatively small acreages of fruit such as
apples, cherries, peaches, pears, as well as ninor acreages of
berries. A large mushroom operation located at Vale contributes
significantly to the agricultuxal eccnomy by providing employment
and also utilizing straw in part of its production process.
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CATTLE

Malheur County has more beef cows (70,000) than any county in
Oregon. Commercial herds average about 500 cows. Gross income
from cattle waz $48 million in 1990. A large percentage of the
beef cattle are located in the cutlying areas of the county. Most
of thaese operators run on .BLM rangeland as wvell as deeded

- property. Tha 4.5 million acres of public rangeland in the.county

comprises 75%.0f our total land base. Rangeland contributas
heavily toward our cow and calf operations and is a significant

saqment of many ranch operations. Most ranch operations opaerata .

as cow/calf and some of them retain their. calves the following
year and. market them as yearlings.

Several feadlots cperate in the county that purchase locally grown '

feed.

DAIRY

The Malheur County dairy industry ranks fifth in the state in
regards to milk sales and averages around 512 million annually.
Most of the dairies are locatad witlin the Owyhee and Malheur
drainage systems.

Most dairies produce a significant porticn of their roughages in
the form of hay, silage and pasture. Since there are no milk
procassors locatad in Malheur County, all of the milk preoduced in

-the county is processed in Idaho. There ara two dairy

cocperatives: and one proprietory handler that bottle milk and
there are alsc two chsese plants that purchass manufacturing grade
milk from local producers. -About one=half of the county's
dairymen produce grade A milk which . means they are inspected
reqularly by the Oregon Stata Department of Agriculture. Only
grade A milk can be bottled. Grada B or manufacturing grade milk
is used only in manufactured products such as cheesa, butter, ics
cream and powdered milk. Idaho Department of Agriculture provide
inspectors for manufacturing grade dairies. Malheur Ccounty
dairies are becoming fewer and .larger which parallels the
nationwide trand. -Production per cow is increasing at a rapid
rate due to increased tachnology and improved genetics.

GW\WH4766.5

(6/91)



1990

ESTIMATE OF MALHEUR COUNTY GROSS AGRICULTURE INCOME

CROP - ACREAGE YIELD/ACRE . ESTIMATED SALES
Sugar Beets 16,3000 31.5 “Tons $19,768,000.
Potatoes 7,300 - 3. Cwt $14,403,000.
Onicns 9,620 570. Cwt $30.158,000.
Alfaifa Hay 53,000 4.5 Tons $4,472,000.
Alfalfa Seed 7,300 625. Lbs $5,472,000.
Wheat 32,800 0. Bu $7.522,000.
Barley 4,000 . 80. Bu $588,000.
Dry Field Beans 7.200 20. Cwt $3,600,000.
Caom (grain) . 8,400 126. Bu $1,502,000.
Com Silage- - 6,400 211 Tons $894,000.
Sweet Com 4,128 72 Tons $1,501,000.
Peppermint & Spearmint 2350 70Llbs. + S0 Lbs. $2,685,000.
Other Crops (Fruit, Vegetable Seed, Red Clover Seed,

- Mushrooms, Meadow hay, Oats & Rye & Miscellanecus) $§5,472,000.
Cattla. 66,000 Cows £48,459,000.
Sheep 12,000 Ewes $334,000.
Hogs 1500 Head $328,000.
Milk 6500 Cows $12,548,000.
All Other Livestock & Livestock Products $678,000.

TOTAL SALES $160,653,000.
1989 Adjusted $167,557,000.
Agricuiture Income 1988 Adjustad $150,008,000.
) 1987 Adjusted $148,318,000.
1888 Adjusted $153,452,000.
1985 Adjusred $124,846,000.
E-8
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ACTIVE AGRICULTURAL ORGANIZATIONS IN MALEEUR COUNTY

Malheur County Onien Growers Association
Malheur County Potato Grovars Association
Malheur County Cattlaman's Asscciation

Oregon Alfalfa Seed Growers Association’
Nyssa/Nampa Baet Growers Growers Association
Malheur County Wheat Lsague

Malheur County Farm Bursau

Idaho~-Eastarn Oregon Seed Trade Asscciation
Eastern Oregon Woolgrowers

Fastarn Oregcon Hersford Breeders .
Malheur County Dairy Hexrd Improvement Association
Eastarn Oregon Dairymen's Association

Pomona Grange

Malheur County Potato Bargaining Association
Malheur County Sweet Corn Bargaining Asscciation
Idaho-Eastarn Oregon Onion Committese .

Malheur Scil and Water Consarvation District

GOVERNMENTAL AGENCIES PROVIDING ASSISTANCE TO AGRICULTURE

Malheur County office of the Orsgon Statas University Extcnsion-

Servics (County Extansion Agent's Offica), 710 S.W. 5th Avenus,
ontario (503) -881-1417. = Provides adult and youth agricultural
educational programs including individual office and talephone
consultations, farm and ranch visits, workshops, shortcoursas,
nawvaletters and bhulletins. Four agricultural agents provide
tachnical assistance pertaining to row crops, seed crops, cereal
crops, Sforage crops, home horticultural crops, entomoclogy,

livestock, dairy and farm management.

Farmers' Home Administration (FHA), 381 N. Oregon, Ontario, (303)
B89-7634 - Provides various' types of financing to qualifying
producers including operating and long term loans..

agricultural Stabilization and Conserxvation Servica (ASCS), 381 N.

Oregon, Ontaria, (503) 889-9689 - Provides assistance to producers

pertaining to commodity programs, conservation prograns, and

garqcncy programs. Elacted commitissmen provide ieadership for
e program.

Soil Consarvation Servics (SCS), 381 N. Oregon, Ontario, (503)
889=7637 - Provides tachnical assistanca to producers pertaining to
various soil and water consarvatiocn practices. The Malheur Soil
and Water Conservation District provides guidance to the SCS.

Bureau of Land Management (BLM), 100 Oregon St., Vale, (503) °

473-3144 - Administers over 4 million acres of public lands in
Malheur County. ' Cooperatas with livestock producsrs regarding
grazing of public lands.

E-10 '
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Irrigation Districts ara organized to administar the allecation
and @istribution of water stored in resarvoirs constructed by the
Bureau of Reclamation. In some districts managers are hired to
administar the day-to-day cperations. Elected boards of directors
provide leadership and sat policies for the districts. Three
digtricts have offices with appropriates staffs. Others are
smaller and operats mors informally.

North Board of Control (Owyhee), 27 S. 1lst, Nyssa -

(503) 372-3540 C

Vale Orsgon Irrigation District, 521 West A St., Vale -
(503) 473-=3243

Warm Springs Irrigation District, 334 Main St. N., Vale -
(503) 473-3951

Oregon Stata Watermaster. (Malheur County) 251 B. Street W., Vale,
(County Courthouse) ~ (503) 473-5130 - administars the waters of
the stata in regards to waterrights and associataed allocation of
water to appropriata landowners.

Oregon Department of Agriculture

Food and Dairy Inspector - ontario - (503) 889-7921
Commodity Inspection Service - Ontario - (503) 889-5274
Livestock Brand Inspector - Ontario - (503) 889-3276

Preparsd by:

Gary Schnaider,

Orsgon Stata University Extension Service

Malheur County Office -
Dacamber 19590
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NO2 + NO3 NITROGEN TREND
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NO2 + NOJ NITROGEN TREND

WEL:s  MALOE2

NO2-+NO3 NITROGEN In GROUNDWATER (mg/1)
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NO2+NOJ NITROGEN In GROUNDWATER (mg/1)

NO24+NO3 NITROGEN In GROUNDWATER (mg/1)
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NO2 + NO3 NITROGEN TREND

WEL - MAODS
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NO2+NO3 NITROGEN In: GROUNDWATER (mga)

NO2+NOJ NITROGEN In GROUNDWATER (meN)

NO2 + NO3 NITROGEN TREND
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NO2 + NO3 NITROGEN TREND

WELL:  MALDA7
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NO2 + NO3 NITROGEN TREND

WEBL  MALDA4
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APPENDIX @

REEXANTINATION OF lﬁf!lﬂﬂ!l TRENDS

Fifteen wells were originallly selected for examination on the basis
of:

1. Amount of data collected at the well.
2. Length of time over which data was collected.

These wells were not necessarily part of the 20 primary, or 18
secondary, indicator wells (three of the 15 wells were not).

Wells were examined individually for trends. Approximate areal
distribution of the wells is plotted. The location plot also indicates
the type of trend noted at each well: .

NC = No change

SI = Significant Increase

ID = Insignifcant Decrease
VSD = Very Significant Decrease
I.1. = Insignificant Increase
VSD = Very Significant Decrease

GW\WH4771.5 ' (6/91)



WELLS EXAMINED FOR NITRATE TRENDING - NORTHERN MALHEUR COUNTY

Well

Designation

MALOO7
MALO12
MALO15
MALO16
MALO30
MALO3S
MALO39
MALO4L
MALOQ4A
MALO47
MALO62
.MALO83
MAL10S
MAL106
owY002

Location
(W.M.)

175/47E-32Dd
18s/46E-12Cd
18S/46E-36Ab
18S/47E-10Bd

18S/47E- 6Dec

185/47E- 7Cc
18S/47E-17Ad
185/47E-19Db
18S/47E-32Ac
185/47E-18Ce
15S8/47E-29Ab
185/47E-32Dc
185/46E-12Ad
18s/47E- 7Bd
20S/45E-25Dd

Vell
Depth
(feer)

98 Gary Edwards
S9 Leon Price
150 Mushroom Plant
30 Launia Minnick
S0 Shingo Wada
Jim Nakano i

65 Henry Gabiocla
61 Ray Winegar

86 John Wettstein
45 George lieda
77 Herb Haun

55 Oliver Hines
39 Tom Butler

43 Golf Course

43 James Langley

Owner
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NO2 + NO3 NITROGEN TREND
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NITRATE TRENDS at 15 WELLS
NORTHERN MALHEUR COUNTY
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NO24HO3 MITROGEN ln GROUNDWATER - (me/1) '

NO2+NO3 MITROGEN In GROUNDWATER (me/1)

NO2 + NO3 NITROGEN TREND
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NOZ4NO3 NITROGEN In GROUNDWATER {(me/N)
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NOZ+NOS NITROGEN in GROUNDWATER (mg/1)

MOZ4NO3 NITROGEN in GROUNOWATER (ms/)

NO2 + NO3 NITROGEN TREND
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NO2 + NO3 NITROGEN TREND
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NO2 + NO3 NITROGEN TREND
WEL  WAOeT
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NO2 + NO3 NITROGEN TREND .

WEL:  MALDAS
L]
S
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&
g
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Y] o4 [ X} 12 1.8 2.0 2.4 28

(Theusends)
TME i OAYS (6/83 through 8/90)

Nitrats values from the fifteen vells vers averagsd by dace.

Use of a calculated mean in not unusual in sctaciscical
avaluscion of data. We are, in this case, simply exaamining
any change in the scudy area’'s average nicrats .
concencracion.’

Data from three sampling events (10/88, 12/88, and 3/89) vers
firsc discardad to aveoid skewing the analysis since insufficienc’
wells vers reprasentad during the eventc.

A significant increasing trend in nitrace concsntration with time
is nocad. This is, essencially, tha trend that vas presenced in
che Basin Managesment Plan.
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SPATIAL ORIENTATION OF 15 WELLS
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Most of the 15 wells examined lie within, or near, the Cairo
Junction area. So, the exaninacion was refocused on that cencral
valley agricultural arsa. Five wells wers dropped from the
evaluacion: ’

MALOO7 - G.Edvards: well i{s in Malheur River flood
plane.

MALOlS - L.Minnick: well is in Cicy of Ountario.

MALO39 - H.Gabiola: wall {s generally co che eastc of

. the arsa of concerm. Nicracs
contamination at this well is
. ainimal. Suburban area.

MALO62 - H.Haun: vall (s {n the Weiser area. Oanly
vell reprasanting that arsa.

OWY002 - J.Langley: wvell i{s {n Ovyhee River basin.
Only well represencing that basin.

It is unlikely chac single wells such as MAL062 and OWY002 can
alone reasonably represenc discinct groundwater areas.

Data from the 10/88, 12/88, and 3/89 sampling avents were again
dropped Co avoid skewing the analysis (insufficienc vells sampled
during these sampling evencts).

A slighet, significanc increasing trend is scill noced (leass
pronounced than with the 15 waells). .
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NORTHERS MALWEUR COUNTY
Nicrace Values by Well and Oay imber (6783 - 8/90)

10 Vells:
8020403
[ NUNBER
OAY oF NEAN
NAMRER OATA POLNTS VALUE
NALGIZ  MALOTS  MALO30  MALDSS  MALOLY  MALDAL  NMALOAT  NALOAS  MALIOS  MAL10S
1 8.1 68 19.2 32 2.4 1.8 . 34.60 7 20.04
o "n.. 6.4 14 7.2 10.1 13.4 49 8.8 ] 0.7
[iod %.2 7 a2 3.8 17.5 *u.8 30 32 8 20.79
" .50 25.08 8.5 19.00 1%4.00 M - 04t % - [ ] 20.55
1 1t . 2.2 a4 16.5 114 .2 as 7 20.54
un .3 14 7” " 13 12 é 8.2 .
Ll o) 2% 2¢ 21,00
1997 .7 1 9.70
2002 7 1+  17.00
2123 2.2 a - 1. % 14 % 20 7 .74
pite 1 9.8 2% 17 16 L4 7 2 2 9 19.82
@& . % 1% 13 2.5 % 3 2 8 19.31
a1 | 2 E ] 1.5 13 i 18 ” % 8 L4
23190 ] 2 124 " 15 30 £3 ? .86
2439 a 3 " 15 2 22 b 21.00
2488 1" b4 2% 7 15 2% 1" 7 20.00
253 18.3 30 1 2.5 1" ] é 20.47
;& 1" » % 1’ "% 30 % 2 2 9 20.7¢

® Bata set cdropped se unraprentative
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SPATIAL ORIENTATION OF 10 WELLS
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Two additional walls wers then dropped:

No data are available for MALOLlS after 6/89. No J.:. are
available for MAL106 prior to 9/86.

There vas simply less daca available for thése two wells, so they
vers dropped.

Daca from the 8/88, 10/88, 12/88, and 3/89 sampling svencs vas
also sliminacad because too fevw wells vera representad.

Resulting trend is slighctly downward with ctime, though
insignificant.

NORTHERN HALREUR COUMTY
Nitrate Vaiuss by Vell and Oay tamber (4/83 - 8/90)

8 veils:

MALOlS - Mushroom Plant
MAL106 - Shadow Buccta Golf Courss well.

NO2+N03
ppm manen
of NEAN
DATA POINTS VALUE

RALO12  MALO3G  NALOZS  MALOAY  MALOAS  MALOLT  MALOSS  mAL1OS

1 8.1 19.2 32 2.8 12.3 36.60 [ 22.25.
o 1.8 19 .2 10.1 13.6 49 28.8 14 .
9% 6.2 3 3.8 1.5 %8 3 32 ? .76
" 3.0 3.5 19.00 14.00 3 0.4 34 7 2.2
186 1" a.2 .4 16.5 7 8.2 [} 0.18
wn t24 17 1% 3 Lt W2
1% % 1% 2+ .00
7 [
2082 17 1¢« 17.00
2123 18 1% 114 % s - 20.40
an " % 14 1% L4 7 2 7 1943
24 1 u 1% 13 9.5 “ 2 14 18.93
2313 2 2 14.5 3 3t " 14 7 21.07
) F1g Fig 1% 15 30 2% 14 2.8
439 ar -} 16 15 2 2 [} 21.00
2488 1" 7 2% 1" 15 2% 18 7 20.00
253 8.3 ] 33 .5 " >3 é 26.47
2406 1 % 2 " 1% 36 16 3 8 20.2%
3000
© pata set dropped as unreprentative
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SPATIAL ORIENTATION OF 8 WELLS

MORTHERN MALHRUR COUNTY
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Finally, well MALOS} was dropped becausa thare vers fewer dacta
available for it than the remaining 7 wells.

Data from sampling events from 8/88 through 4/89 wers also
discarded since so fev wells vere reprasencad.

The result is a slighr daownward trsnd in aicraces, although not
significanc.

ONTARIO GROUNDMATER RESULTS - public water supplies

HORTHERN MALNEUR COUMTY
Niteste Vatues by Ueil and Dey dmber (6/83 - 8/90)

HO2+803
7 Vells [
. Number of  Nean
BAY Oata Pts. Valuss
SUNSER MALOTZ  MALOIO  MALOIS  MALOAT  MAMDAS WALOLY  WALIOS

] 8.1 9. 2 . .8 12.8 36.80 [} 22,85
® 1.8 9 .2 10.1 13.6 49 8.8 7 2.7
496 14.2 3 5.8 17.3 1%.8 30 » 4 22.76
Lod) 5.00 8.5 19.00 1%.00 3% * 36 é 26.08
11846 " .2 a4 1%.5 v n.2 é 20.38

wun 7 17 113 3

1941 % 1 2

19?7 [ I

2082 14 1*

2128 7 " " ) L
an n 28 . " 16 27 2 ¢ 19.83
24 " % 1% 13 29.5 3 [ 19.42
313 2 8 16.5 13 n 7 4 21.58
2% ] a an 1% 135 p % 7 22.88
%) big 3 1% 1 21 2 [ 21.00
% " o 2% 17 135 2% [ 20.33
2534 18.3 ) 33 a.8 n 38 [} 28.47
% 1 % 3 " % 30 3 ? 0.0

*Disregard dats sets because of Linictad data
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SPATIAL ORIENTATION OF 7 WELLS
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(Mareh 1, 1991)

During an inforaal meecing with Marcy Bridges (SCS) on February
12, Marty suggestad that sarly (prior to 1988) data for MALO62
and OWY002 may have been collectad at different wells chan thoses
currently being monitored. The suggestion certainly seemed
plausible:

Thers has been longtarm confusion about the

. numbering/locacion of well MALO62. It has previously
also been idencified as vell MAL174, The well locacioen
has been dascribed at various times as 155/47E-29 and
as 16S/4T7E-S.

Marty suggestad chat OWY002 (James Langley, Sr.) vas
{nicially sampled exactly l-mile to the west of the
current location, at the farm of James Langley, Jr.
After speaking vith James Langley, Jr., ou the morning
of 2/12/91, this appears to be the case.

Sampling site description for MALOS] during the inicial sampling
event is somewhat ambiguous. Daca may initially have been

* collectad at a vell directly across Arcadia Blvd. (to the wasc)
from the current monitoring site.

Sincs some confusion exiscs, early (5:0-1988) data from these
walls ware discarded, and trends reexamined.

Upon reexamination, MALO83 scill shovs a dzamatic upward crend in
nitrate contamination, although it is no longer significanc.
Early data that are questioned mighc have been collected from
this waell.

Revised trend line for MALO62 i3 essentially unchanged, alchough
the trend {s no loager as significanc. It {3 mest likely chac
early data vers collectad from She same wvell.

By eliminacing the first daca sec for well 0WY00Z2, a highly
significant dowvnward trend in nitratas bacomes an insignificanc
upward trsad. It appears quite liksly cthac the samples for the
fire den s duigani GUIY e cilamxd £ sutee wil.
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NQOZ+NO3 NITROGEN In GROUNDWATER (mgA)

NO2 + NO3 NITROGEN ‘TREND

Wills  MALOSS

(2] a4 a8 12 I.l' 2.0 4
TME in DAYS (8/83 thraugh £/90)

NO2 + NO3 NITROGEN TREND

oL oS

0

40 =
30 -
20

10 4 -

ComCast « 087 p = >0.990
.
LA L Y | vt T Y T T ™ T T Y
00 'S os 12 1.8 28 24
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NO2¢NOS

NO2+MHO3 NITROGEN In GROUNOWATER (me/N)

NO2 + NO3 NITROGEN TREND

Will: MAOe2

m | os | @ 12 _ re 20 26 28
(Theusends)
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SPATIAL ORIENTATION OF 38 WELLS

NORTHERN MALHRUR COUNTY
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DAY of MEAN
NUNBER OATA POINTS VALUE
ML21T NAL213 owr10t
1 é w.n
[ ] ? 20.24
96 7 19.49
990 [} 21.44
1188 [ 17.38
un é 16.50
1942 2 * %00
1997 2 ¢ w00
2083 S 19.07
N2 “ 6.7 “w 16.03
a7 1% 14.96 .
223 " 14.58
2313 "% 16.38
3% .73 13 17.49
A39 13 16.02
2448 8.4 13 T 15,58
6B 10 17 18.93
3599 48 1.3 8.5 " 15.28
2604 ] 18.88
3000

Data sets dropped n unrepresentative
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SPATIAL ORIENTATION OF 20 WELLS
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NO2+NO3 NITROGEN In GROUNDWATER  (mg/1)

DAY OF NEAN
MmSER DATA POINTS VALUE
MAL2YY MAL21S  wTiet
1
Lo
"wé
990
"es
wn
2003
AN “ o7 "% 16.03
ann % 1%.9
W3 1% %.58
2313 " 1.8
i ] LTS 13 17.60
239 13 14.02
4 s 13 15.95
2536 10 -7 18.93
1599 @ 1.3 8.5 " 15.28
2606
3000

NO2 + NO3 NITROGEN TREND

20 PRIMARY WELLS « Averaged Data

30 —

20 -1

=]
Corr.Coef. = 0.34

Q
p = <<0.00

L] T Y T T T T T T T

0.4 . o.8 . 1.2 1.8 2
ousands)

TIME in DAYS (8/83 through 8/90)
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.

Examining 7 of the 20 Primary Indicator Wells from which sarly
data are most plentiful. ’
Data sets from the 3/89 and 8/90 sampling events ars discardad
sincs they represent too fav wvells.
. The result is a slighc, though insignificant, upward ctrend in
anitrates.
Thase vells, incidentally, ars all locatsd within a 3-mile
radius.
NORTHERN WALMEUR COUNTY
Nitrats Valuss by Vell snd Day usber (/83 - 3/90)
7 of the 20 Primery Indicator Wells:
020403 HINER
OAY s of NEAN
etk * DATA POlNTS vALUE
MALOTZ  MALBYA  MALOSO  MALOSS  MALOAT  MALOGL  MALOLT
' 8.1 .7 w2 2 Ha 124 . 1.7
“ 1n.e 1" w22 10.1 13.4 i 7 20.2¢
“e w2 n 3 28 WS %8 10 7 19.89
90 1 25,00 285 19.00 14.00 W . 2.5
188 n 02 22 4 WS 7 1 17.38
un 13 a 7 " 4 18.25
7 f ¢ V.00
A n 21 " 1% 3 1.5
an " 13 I 1”7 " 7 6 1833
23 1" 13 2 (73 [N X & 17.73
. a1 a2 It ko 6 S 13 n 4 21.50
2390 H 9.4 a 2 1 15 30 T 20.77 .
039 .9 i 2 14 15 1) ' 18.98
FIT 1 9.8 14 2% 7 15 % ? 18,43
3% 183 1S 30 s ns 18 3 7 26,48
50 " " 2 ¢ 2%
2606 " Y % " 30 H 21.00
3000
*  Bata sets drepped 88 unrepresentative
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SPATIAL ORIENTATION OF 7 WELLS

NORTHERN MALHRUR COUNTY
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Recturning to the 20 Primary and 13 Secondary Indicator Wells,
vells wich limited nitrates data are dropped. Those wells
dropped includes:

MALOOS
MALOG64L
MALO7S
MALO78
MALQ79
MAL129
MALL36
MAL180
MAL211
- MAL213
owY101

Tvo sampling events, 10/88 and 12/88, ars dropped from the data
for cthe remaining 27 wells (15 Primary and 12 Secondary) becauss
they represent too few wvells. .

The result {s a significant downward nitrate trend (p > 0.999).
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SPATIAL ‘ORIENTATION OF 27 WELLS

NORTHRRN MALHEUR COUNTY
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Trends in aicrats concamination that are based on data from

mulciple groundwater formations may be misleading. So, daca from

the 38 Primary and Secondary Indicator Wells were subdivided to
reprasent smaller groundwacer regions.

Twenty. vells were inicilally selected (from the 38 Indicator
Wells) to represenc the agriculcural area southwestc of Ontario,
and extending souch toward Nyssa. Of these 20" wvells, daca froa
four vells vers discarded sincs these vells vers saapled ounly
infrequently.

Averaged nitrate data from the remaining 16 wells exhibics a
significanc dowvnward trend (p = 0.99). .

agr
BAY Of NEAN
mnsER  DATR BATA POINTS vaLue
MALI3A  MALIBD  WAL211
1 asar 7 20,46
o 830829 ’ 21.63
96 150522 ’ 2.3
991 840313 ’ a.r
1185 840923 8 19.25
1871 880809 -1 ” 12,64
1941 88108 1* 16,00
1997 a1213 13 [ 10.01
2083 §90309 1+ 7.0
2123 890418 ) .70
73 190607 15 15.461
2243 290816 " 13,36
313 91028 1" 16 16.8%
2390 900110 i 2.0 % 14.80
2439 00228 8.9 13 w1
2488 900418 10 L 13 20.06
2537 900606 0.3 R 19.33
2599 900887 8 9 15.60
2006 900834 3 1.7 1 19.97
3000
. .
«Data Peints: ) L] 2 19

* pata sats te drop because of insufficient data
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AN

SPATIAL ORIENTATION OF-20 WELLS

NORTHERN MALHEUR COUNTY
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SPATIAL ORIENTATION OF 16 WELLS

NORTHERN MALEEUR COUNTY
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ARV

This region wvas further subdivided i{nto & subrsgion in cha area
near, and north of, Cairo Junction, and a separate subragion to
the south of Caire Junctionm. L

The area north and west.from Cairo Junction is represented by 38
wella. The nitrate trend for this area is downwvard, buc
insi{gnificant.

The area souch of Cairo Junctiom is represenced by 5 wells. The
nitzats trend here is also dowanward and insignificanc.

ONTARIO GROUNODMATER SESULTS - public water supplies

WORTHERN MALMELR COUKTY
sitrate Values by Well and Day mber (4/83 - 8/90)

8 Uells in Calrs Junctien/derth Areas

HaseR
DAY . of NEAN
MMSER  OATE BATA POLNTS VALUE
WALOTZ  MALOZD  MALOZS  NALOAT  MALDA7  NALTIOS  mAL10S  MALTYY
1 s30427 8.1 19.2 32 A4.8 36.40 S 24.%
o 230829 1.3 19 1.2 10.1 14 .8 a2 4 %.30
wé 050522 1.2 3 ) 3.8 17.3 30 » 28 7 26.64
91 840313 25.00 285 W.0 34 34 2.5 ) 28.67
1185 840923 " 2.2 .4 4.5 TN - W2 2.5 14 20.54
1871 840809 27 14 12 12 4 17.00
1997 s81213 15 1e 15.00
2128 890418 v 18 E ) 0 1" s 20.00
2173 890407 " 2 7? 27 2 29 13 7 w.n
2243 290814 1" ¥ 11 29.5 3 2 [} 14 9.9
2513 891028 2 | % 14.5 n 7 N " [ a.n
2390 900110 2t Fig 7 113 30 24 15 7 22.8
2439 900228 b4 “ a 2 13 [} 20.47
aa 00418 1 b4 2% 7 26 13 [ 20.00
BIT 9200606 1.3 30 15 2.3 33 1.5 ] 26.38
2599 900807 " 13 2. 12.00
2606 900814 % 2 18 30 2 SO -] ¢ w3
3000
Data Peintas n 13 " ] 12 12 1 n 7
® Bata sats drepped as unrepr ]
L
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SPATIAL ORIENTATION OF 8 WELLS

NORTHERN MALHRUR COUNTY
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NORTHERN MALNEUR COUNTY
Nitrate Values by Vell and Ssy Mumber (6783 - 8/90)

7 uells {n Vatley South of Caire Junction

N02+403
oAY =
MMRER  SATER
MWALGLE  PALOTE  NALOTY  MALOAS  MALIOS  MALYT9  NALIZS
1 830427 12.8
o 230829 13.6
49 350522 "®..
997 840313 .00 12.90
1183 840923
1871 360000 1" <@.0 13 12 "
1941 841018
1997 as1213 0.108 15 18
083 890309
2123 890418 16 17 .2 1"
T3 890807 " 13 7 2.3 13 ®
2243 800814 13 1% .25 13 12
2313 991025 15 1 0.37 1% %
390 900110 s 135 "%
AY 15 . 0.6 13 12
488 900418 15 30 1 13
83T 900606 18 3.4 .S "
2599 900807 " *“ )] " 3.2 13
606 900814
3000
- -
Dats Pointst " 3 4 14 7 1" [}
*  Data sats te drop as unreprasentative
NORTNERN MALNEUR COUNTY
Nitrats Values by \ell and Day Wmber (8/83 - 4/90)
§ Remaining wells in Valley South of Caire Junction
n02+803 MMSER
OAY PPl of
NUMBER  DATE DATA POINTS
NALOLL  MALOBI  MALIOS  MALTI9  NALIZS
107 400009 "* 13 12 1% 4
1997 sa1213 15 1 2
23 0018 16 114 1.2 on 4
273 190407 " 7 2.3 13 1w H
W3 Wosle 3 14 2.8 13 12 5
. 2313 891025 15 ] .37 % w 1
396 900110 1 15 123 3
239 soa2e 15 0.6 13 12 4
2488 900418 13 3 13 3
900406 u 3.4 17.5 " 4
2599 900807 “w 1% 3.2 13 4
3000
1] 7 14 1" [}

* Date set drapped ss w.pfmntlv’
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- MORTHERN MALHRUR COUNTY
15
; -16
3
4 -17
: .
) :*
..... .
X -1
z
P
-2
-2 -
4 43 45 47 49
mu:i (Rast W.IL)
G-62
GW\WH4771.5 , (6/91)



(06/8 ubnosyy £8/9) SAVA Ul INIL
A.VCOIJOS.PV
z . 91 z g0 va
1 ] 1 ) L 1 1 1 /] 1

08'0>> = d @QL'0 = "Jo0D"4I0D

o
—

= =
ot

[=]

HI.OO.-O>( — STTIM AUVANODIS ¥ ANVARILY &

AN3IYL NIDOYLIN €ON -+ CON

ot

oz

o

oy

(¢}

(1/6w) ¥ILYMONNOHS Wt NIOOMUN CON+ZON

G-63

(6/91)

GW\WH4771.5



The region to the sast of the Oregon Slope (Weiser/Dead Ox Flar)
{s reprasented by é wells, One of the wells has only limicted
data (MALO64), so it was dropped from the analysis. The
rsmaining 5 vells are represencad oaly since 3/89.
The 5 wells have an upward trend in nitrates that is alamcsat
significane. .
NORTHERN MALMEUR COUNTY '
NHitrste Values by Uell and Day amber (4/63 - 8/90)
& Vells slong Oregen Slope (Prissry and Secondary Indicator Wells)
¥02+303 [T "]
. DAY [ of AN
meER  DATE DATA POINTS AL
MALOSZ  WALOAL  MALTA7  MALIS2  MALIT2  MALITS
1 asoé27 [
o 430829 0
696 850522 . [ °
991 840313 19.00 . 1e 900
1185 840923 * K]
1871 880809 54
11 881018 o
1997 881213 [
083 890309, n» 0.02 9.3% ” 4 1%.59
2123 ot 30 62 0.04 " 17 5 12,85
AT 89007 33 0.03 20 1 1.5 H 1%.31
80814 2 0.09 2 1.43 13 3 5.0
2313 091028 30 0.02 i) 3.5 % ] 14.10
2390 900110 % 6.02 5.9 FLI 5 1]
%39 3% 0.05 7.8 13 4 16,21
488 900418 a.01 2 12 3 11.36
2537 900406 [ 1.9 0.5 28 8.2 16.3 . 17.18
2599 900807 13 Y 3 3 2%
206 900814 " 0.0k 3 13,38
3000
L]
Sata Paints: ’ 4 10 N 1 [] 1" 2
* Data sats dropped - Ineufficient data
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SPATIAL ORIENTATION OF 6 WELLS

NORTHERN MALHROR COUNTY
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NORTWERN MALNEUR COUNTY
Nitrate values by Uell and Oay Mmber (4/83 - 8/90)

$ vells along Oregen Slape (Prisary and Secondery indicster Wells)

. §02+403 [T
DAY ppm of AN
MUNEER  BATE . BATA PoiNtS VALUR
WAL NWLIT  WALISZ  MLITZ  WLITS i
m; now 2 ee 2 W 4 1.59
3 918 0 0.8 " 7 4 "5
T8 Moie? 3 0.08 2 " 7.5 5 w3 .
2243 woaré 29 0.09 k14 7.43 1 ] %N
313 91028 30 0.02 2 5.5 1) ] 14.10
2439 00228 34 0.0% 7.8 1 ) %.21
2537 900404 [+ 0.5 ) 8.2 1.5 ] 19.04
3000
un‘ foints: 7 7 4 7 7 7
SPATIAL ORIENTATION OF 5 WELLS
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The Weiser/Dead 0x Flat region was further subdivided inco tweo
subragions: Welser (representad by two walls) and Dead Ox Flac
(represented by three waells).

The niczate tremd in the Weiser area is upward, though nec
significant,

The trend in the Dead Ox Flat area is also upward and
insigaificant.

NORTUERN NALNEUR COUMTY -
Nitrate Values by Well end Sey Wumber (6/83 - 8/9

2 Primary indicator Walls - Velser Areas

WMaER

OAY oF NEAN

MMSER  BATE DATA POINTS vALUE

MALDSZ  MALITR
1 30627 [

4 830829 [
49 230522 [
991 840313 [
1188 840923 [
1871 880809 [ X
1941 881018 [
1997 as1213 [
2083 890309 12 9.35 2 20.48
223 oke 30 1" 2 20.50
173 8%04807 33 " 2 22.00
1263 00t 29 7.43 t 18.23
2313 491023 30 s.8 2 w.rs
2390 900110 ® - 59 2 19.95
2439 900228 3 7.8 2 21.90
2048 900418 12 1t 12,00
2837 900404 42 8.2 2 5.10
2509 900807 13 (8] 2 19.58 °
2606 900814 HO
3000

Sata Peintsa 9 1 10

® inautflciant deta
+
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SPATIAL ORIENTATION OF 2 WELLS

NORTHERN MALHEOR COUNTY
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NORTHERN MALMEUR COUMTY
Hitrate Values by Well and Day Mumber

(6783 - §/90)

3 Primary ard Secondary Wells siong Southern End of Oregon Slopes

MARER
DAY of
NUNSER  DATE OATA POINTS
RALIST L5 ALITS
1 830827 . or
o 830829 [ B
496 850322 [
991 840313 - [ B
185 040923 [ g
187 880809 [
1941 41018 e
1997 881213 [ B
2003 .02 17 2
2123 890418 0.06 17 2
T 90807 0.03 20 1.5 3
2203 9006 0.9 a 15 3
2313 aet02s 0.02 4] 1" 3
390 900110 0.02 1
2439 900228 09.05 13 2
2488 900418 s.00 2 2
25137 900406 0.5 2 14.5 3
2599 900807 13 1
2606 90084 0.04 P’ ]
3000 .
Dats Pointss 1e ] [ ]

¢ Insufficient Dete

HEAN
VALUE

9.18
1%.03
¥4

4.53
1.0
15.00
13.00
11.02

n
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Six wells were grouped to represent a vestarn region nesr Vals.
The wells are individually located in the Malheur River basinm,
and {a the Willow Creek subbasfn. The grouping was arcificial
siaply for counveniencs. Only 3 of the 6§ wells provide a
reasonable data base: MALL16, MAL12S, and MAL126.

These wells vere sampled consistencly only bectween 10/88 and
6/90. Nicratss trend downward, buc the trend is not si;nl!icau:.'

NORTHERN MALMEUR COUNTY . .
Inrn_n Values by Uell and Day ¥umber (6/83 - 8/90)

& Primary and Secandary Indicater Veils: Vale Area

[ ath
DAY i ] of
NUMRER  DATE OATA POINTS VALUE
FALTIS  MALIZS  MAL1ZE  MALI29  MALIGA  MALISO
1 830827 [ B
& 130829 [ B
9 asos22 [ 2 .
991 860313 [ *
1185 860923 [ B
1871 880809 1.7 1 .7
1941 881018 2 12 20 3 11.33
1997 81213 : 6.5 1 6.50
2043  890%09 20 te 2000
2123 s90i1s ] .3 " 17 . [} 4.00
U713 190807 5.3 1.7 6.5 r.2 173 4 [ .28
2203 890816 3.3 9.3 1.4 ..é 43 ) 6.58
2313 891025 8.5 9 4.3 3 .n
2190 900110 3 7.9 2 .40
239 900228 L} 12 2 10,00
2488 900418 13 1+ 13,00
2537 900404 4 13 3.3 %.s 4 .70
599 900867 4 " e 7.50
2606 90084 n 1. 11.00
3000
L] -
Sats Peintss ] 7 7 4 [ ] 2 "

® Dropped - fnsufficient Dats
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SPATIAL -ORIENTATION OF 6 WELLS

NORTHERN MALHRUR COUNTY
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NORTHERN MALNEUR COUNTY
Nitrate Values by Well snd Day lamber (4/83 - 8/90)

& Primary and Secendary Indicator Vallss Vals Area

NMSER
oAY T [
MMBER  DATE DATA POLNTS
MLITS  MALIZS  MALIZE  MALIGG ’
1
1961 881018 2 12 0 3
12 90418 H 8.3 " 3
273 90407 5.3 1.7 6.5 13 I
23 M08 1.3 0.3 1.4 8.é 4
2313 028 s.$ [ .8 3
2537 900406 4 1 53 WS I
3000
data Peinta: [ 4 3 3

11.33
2.1
4.13
7.8
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HORTHERN MALMEUR COUNTY
Nitrate Veiuas by Vall snd Day Muwber (6/83 - 8/90)
3 Primary snd Secondary Indicator Wells: Vaie Aras
MMSER
DAY of NEAN
NUMBER  DATE DATA POINTS VALUE
. MALITE  MALIZS  AL124 .
. N Nl st 2 12 20 3 11.33
2123 890418 ] 8.3 1} 3 8.9
AT 90407 s.3 1.7 (%) 3 4.50
2143 090814 3.3 3 7.4 3 547
213 891028 $.5 9 [ B 3 .n
2537 900404 4 13 $.3 3 4.0
3000 : ~
( ! g : Bata Pointa: . . [y .
~
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SPATIAL ORIENTATION OF 3 WELLS
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The wells souch of Nyssa are scattsred into a number of
groundvatser subragions. The only subregion that might reasonably
be examined is representsd by three wells izmediacly north of the
Owyhee River. The arsa extends from the town of Owyhee vast
tovard Cow Hollow/Fletcher Gulch.

Cousistent daca is available only between 6/89 and 8/90.

Nitrate concentrations, although relatively low, seem £o trend
upvard. The traund is, however, insignificanc.

NORTHERN MALNEUR COUNTY
Nitrate Veluss by tell end Oay Wmber (6/63 - 8/9

2 Secerciery Uslls - Owyhee Basin
manER
of NEAM
NUNSER  DATE BATA POINTS VALUE

W ANsssw
8 E33BY

g
ONNDODN=RNN-OOO00O00D

Data Peints: 7 6

*  Insuficiont Outa
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SPATIAL ORIENTATION OF 2 WELLS

NORTHERN MALHRUR COUNTY
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APPENDIX H

NATURE OF DACTHAL'

‘The herbicide Dacthal is used on onions. A metabolite of Dacthal,
known as Dacthal di-acid has been found in Malheur County groundwater.
The herbicide itself is very insoluble in water, but is broken down by
soil micro-organisms to a soluble metabolite which is easily leached
into the groundwater. The health advisory for Dacthal is 4000 ppb, far
above the highest concentrations found. The chemistry of Dacthal and
Dachtal di-acid is shown in Figure 1.

o o
| !
c\\ o\ c-0
O-CH,
c ¢ cl o
¢ cl | resdown @1 a
’ dield
c c
”~ . ” N .
° e %M ° o
~/
(Dacthai) (Dacthal di-scid)
 EIGRE Y

Chemistry of Dacthal -

* Information in Appendix H taken from “Pesticides on Onions as It Affects Groundwater,* 1990,
Lynn Jensen, Malheur County Extension Service.
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The di-acid that forms as a metabolite is very stable and not easily
broken down further by micro-organisms. The solution to Dacthal di-
acid contamination is not easy. There is no currently registered
herbicide to replace Dacthal. There is a possibility that Ramrod
(propachlor) may receive EPA registration, which would solve the
problem, but registration status is tenuous at best. Tests should be
conducted to determine the effects of using only postemergence
treatments on onions or finding a substitute. Fortunately, there is
time .to work on this problem as the contamination is well below the
health advisory level. ‘'This is a long-term project that will take a
minimum of 5 years to find the right herbicides or combinations of
herbicides and run the necessary tests to determine that they are safe
and effective.

Herbicides for onions are economically essential as described in the
University of California publication, "Onion Production" (Table 1).

IaBE 1
Cost of Onion Weed Control

Without Herbicides = 200 x 4.75/Mr. $ 950.00
With Dacthal s 44 X L4.T5/Nr. $ -209.00
With Dacthal + Brominal = 15 x 4.75/Hr. $ 71.00

w
* Without Herbicides 6% of the plants were lost to hoeing injury.

* With Herbicides only 0.3X were lost.

* With Herbicides yields increased by 50X over hand hoed only trials.

Material in this Appendix is condensed from a paper, "Pesticides on
Onions as It Affects Grounduwater®; prepared by Lynn Jensen, Malheur
County Extension agent.

GW\WH4740.5 ‘ | (6/91)



