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PART I.  EXECUTIVE SUMMARY/OVERVIEW

The primary purpose of this State Water Quality Assessment Report, otherwise known as the
Section 305(b) Report, is to assess and report on the extent to which beneficial uses of the state’s
rivers, streams, lakes, reservoirs, and wetlands are met.  The report also summarizes or reports on
the quality and condition of the state’s ground water and describes management programs used to
protect and improve surface and ground water quality.  Section 305(b) of the Clean Water Act
requires states to submit this assessment report every two years; therefore, the information
presented in this report is for the reporting period of 1998-1999.  This report is not a trends
report, nor should the data or information in this report be used to assess water quality trends. 
Factors which complicate and prohibit comparisons between reporting years include changes in
the number of sites and the quality of data upon which assessment information is based, and
changes to the estimated river and stream miles. 

The North Dakota Department of Health (hereafter referred to as the Health Department)
currently recognizes 223 lakes and reservoirs for water quality assessment purposes.  Of this
total, there are 134 manmade reservoirs and 89 natural lakes with a combined surface acreage of
714,910 acres.  Based on EPA’s River Reach File Version 3 (RF3), there are 54,427 miles of
rivers and streams in the state.  

Historically, water quality monitoring conducted by the Health Department consisted of a
statewide network of chemical monitoring stations.  Many of these stations were located
immediately below point source discharges or near the confluences of major streams.  The
primary purpose of this historic monitoring program was to assess the general chemical character
of the state’s rivers and streams and, to the extent practical, assess point source discharge
compliance with State Water Quality Standards.  While effective in its original purpose, this
historic strategy was largely ineffective in assessing trends in water quality across the state, nor
did it provide enough spatial resolution necessary to conduct beneficial use assessments for any
significant number of stream miles in the state.  Where data was available, it was still difficult to
make beneficial use assessments, since much of it was only indirectly related to beneficial use
impairment.  

In response to the growing need for better water quality assessment information, the Health
Department initiated a biological monitoring program in 1993 to run through 1994.  This
program, a cooperative effort with the Minnesota Pollution Control Agency and the U. S.
Geological Survey’s (USGS) Red River National Water Quality Assessment Program, involved
approximately 100 sites in the Red River Basin.  The result of this initial program was
development of an Index of Biotic Integrity (IBI) for fish in the Red River Basin.  This program
continued in 1995 and 1996 in the Upper Red River Basin, including the Sheyenne River and its
tributaries, and in the Souris River Basin in 1997, in the James River Basin in 1998, and in the
Lake Sakakawea subbasin of the Missouri River Basin in 1999.  Beginning in 1995, biological
monitoring was expanded to include macroinvertebrate sampling.  This “basin approach” to
biological monitoring allows for more intensive water quality monitoring and assessment.  The
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result has been better resolution in the Health Department’s monitoring program, an increase in
the percentage of rivers and streams assessed, and a direct assessment of aquatic life use support
for the state’s rivers and streams, rather than reliance upon surrogate measures such as chemical
concentration data.

At the same time the Health Department was increasing its commitment to biological monitoring,
it reduced the number of ambient chemical monitoring sites.  Since 1994, the department has
operated a network of 26 to 27 ambient monitoring sites.  Where practical, sites were co-located
with USGS flow gauging stations, thereby facilitating the analysis of chemical data with stream
hydrologic data.  All of these sites were established as basin or subbasin integrator sites, where
the chemical character measured at each site reflects water quality effects in the entire watershed. 
It is the department’s intention to maintain these as long-term monitoring sites for the purpose of
assessing water quality trends and to describe the general chemical character of the state’s major
river basins.

With a grant from the EPA Clean Lakes Program, the Health Department initiated what is termed
the Lake Water Quality Assessment (LWQA) Project in 1991.  The objective of the assessment
project is to describe the general physical and chemical condition of the state's lakes and
reservoirs.  Through 1997, the LWQA Project has completed sampling and analyses for 111
lakes and reservoirs in the state.

Beginning in 1997, LWQA Project activities were integrated into the department’s rotating basin
monitoring strategy.  Lake Darling and the Upper Des Lacs Reservoir were sampled as the
department focused its monitoring activities in the Souris River Basin in 1997, while Pipestem
Dam and Jamestown Reservoir were sampled in 1998.  Lake Sakakawea was the focus of LWQA
activities in 1999.

In addition to its inclusion in the annual LWQA Project, Devils Lake has received special
attention.  Devils Lake has increased in elevation 20 feet since 1993.  In response to questions
regarding water quality changes resulting from these water level increases, the department
initiated a comprehensive water quality monitoring program in 1993 for Devils Lake.  Devils
Lake is sampled approximately five times per year, including once during the winter.  

Sixty-nine percent (9923 miles) of rivers and streams assessed for this report fully support the
beneficial use designated as aquatic life.  Of the streams assessed as fully supporting aquatic life
use, 85 percent  (8392 miles) are considered threatened.  In other words, if water quality trends
continue, these streams may not fully support their use for aquatic life in the future.  The
remaining 31 percent of rivers and streams assessed for this report were either partially
supporting or did not support aquatic life use.

Nonpoint Source (NPS) pollution (e.g., nutrient loading, siltation of the streambed, and stream
habitat loss or degradation) was the primary cause of aquatic life use impairment.  Other forms of
pollution causing impairment are trace element contamination, flow alteration, and organic
enrichment.  Organic enrichment creates conditions in the stream which cause dissolved oxygen
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(DO) to be depleted.  The primary sources of these pollutants are cropland erosion and runoff,
concentrated animal feeding operations, wetland drainage, and poor grazing management.  Poor
grazing management includes riparian grazing and season-long grazing.  Other pollutant sources
linked to aquatic life use impairment are point source discharges, urban runoff, and stream
channel/flow alteration (e.g., upstream impoundments, lowhead dams, channelization, flow
regulation and diversion, riparian vegetation removal, wetland drainage). 

Recreation use was assessed on 9707 miles of rivers and streams in the state.  Recreation use was
fully supporting, fully supporting but threatened, partially supporting, and not supporting on 3484
miles, 1938 miles, 3537 miles, and 747 miles, respectively.  Pathogens, as represented by fecal
coliform bacteria data collected from monitoring stations across the state, were the primary cause
of recreation use impairment.  The primary sources of fecal coliform bacteria contamination in
the state are concentrated animal feeding operations and riparian area grazing. 

Drinking water supply use is classified for 5483 miles of rivers and streams in the state.  Of the
474 miles assessed for this report, only 259 miles (55 percent) were assessed as threatened for
drinking water supply use.  The primary threats to drinking water use impairment are taste and
odor problems.

A total of 5548 miles of rivers and streams were identified as capable of supporting a sport
fishery from which fish could be used for consumption.  One-hundred-forty-seven miles of rivers
and streams have been monitored for methyl-mercury in fish, resulting in consumption
advisories.  These advisories form the basis for fish consumption use impairment in the state. 
While there are many potential sources of methyl-mercury, both anthropogenic and natural, to
date there have been no specific sources identified for the mercury present in North Dakota fish.

A total of 121 lakes and reservoirs (44 natural lakes and 77 reservoirs), representing 702,315
surface acres, were assessed for this report.  Sixty-six lakes and reservoirs, representing 683,572
acres, were assessed as fully supporting aquatic life use.  Of this total, 55 lakes and reservoirs,
representing 32,249 acres, are considered threatened.  Forty-five lakes and reservoirs, totaling
18,742 surface acres, were assessed as partially supporting aquatic life use.  One of the primary
causes of aquatic life impairment to the state’s lakes and reservoirs is low DO in the water
column.  Low DO in lakes can occur in summer (referred to as summer kills), but usually occurs
in the winter under ice cover conditions when senescent plants and algae decompose, consuming
available oxygen.  Pollutants which stimulate the production of organic matter, such as plants
and algae, can also cause aquatic life impairment.  Two such secondary pollutant causes are
excessive nutrient loading and siltation.

Major sources of nutrient loading to the state’s lakes and reservoirs are erosion and runoff from
cropland, runoff from concentrated livestock feeding and wintering operations, and hydrologic
modifications.  Hydrologic modifications, such as wetland drainage, channelization, and
ditching, increase the runoff and delivery rates to lakes and reservoirs, in effect, increasing the
size of a lake’s watershed.  Nutrients, sediment, and organic matter, which would be retained in
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wetlands under normal conditions, become part of the lake’s external budget.  Other sources of
nutrient loading which affect lakes in the state are point source discharges from municipal
wastewater treatment facilities, urban/stormwater runoff, and shoreline development.

Recreation use (e.g., swimming, waterskiing, boating, sailing, sunbathing) was assessed for
687,315 lake and reservoir acres in the state.  Of this total, 49 lakes, representing 147,057 acres,
were assessed as partially supporting use for recreation.  The primary cause of use impairment is
excessive nutrient loading, which results in nuisance algal blooms and noxious aquatic plant
growth.  Fifty-two lakes totaling 28,881 acres were assessed as threatened.  Nutrient loading and
siltation are also linked to the negative water quality trends these lakes are experiencing.  If left
unchecked, these lakes will degrade to the point where frequent algal blooms and/or excessive
weed growth will negatively affect recreation. 

Twenty-one lakes and reservoirs, totaling 518,175 acres, were considered partially supporting
fish consumption use.  The remaining 198 lakes and reservoirs which support a sport fishery
were not assessed for this report.  The 21 lakes and reservoirs assessed as partially supporting
fish consumption use were so designated because each one has a fish consumption advisory.  The
advisory for each lake limits the consumption of fish due to methyl-mercury.  Sources of methyl-
mercury in fish remain largely unknown.  Potential sources of mercury include natural sources,
atmospheric deposition, and runoff from cropland containing grain that was treated with a
mercury-based fungicide.  (Note: The use of these fungicides is now prohibited.)

Four reservoirs (Lake Sakakawea, Homme Dam, Bisbee Dam, and Mt. Carmel Reservoir) are
currently used either directly or indirectly as municipal drinking water supplies, while two others
(Patterson Lake and Renwick Dam) serve as backup water supplies in the event the primary
water supplies should fail.

Lake Sakakawea was assessed as fully supporting drinking water supply use.  The remaining
reservoirs were assessed as fully supporting but threatened for drinking water supply use.  The
primary threats are frequent algal blooms stimulated by excessive nutrient loading and siltation. 
Algal blooms affect the taste and odor of a drinking water supply and increase treatment costs. 
Siltation decreases reservoir volume, thereby reducing reservoir storage capacity as a drinking
water supply.  Agricultural runoff  from cropland and concentrated animal feeding operations are
the primary sources of nutrients and sediment which threaten drinking water supply use.  Poor
grazing management of pasture land, range land, and along riparian areas is also a significant
source of sediment to water supply lakes and reservoirs.  In particular, riparian area grazing
destroys streambank vegetation, creating bank erosion which can be a significant source of
sediment to lake and reservoirs.

Wetlands have long been regarded as nuisance areas or wastelands which only serve to impede
agriculture, urban, or transportation development.  Only recently have the ecological and social
functions and values of wetlands been realized.  It is now scientifically proven that wetlands are
important for the storage of flood waters, providing fish and wildlife habitat, recharging ground
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water, and retaining and cycling chemical pollutants and particulates.  Wetlands have also
recently been recognized as a significant source for carbon sequestration.  It is estimated that 2.5
million acres of wetlands remain of the approximately 4.9 million acres of wetlands which
covered North Dakota prior to development.  This represents a 49 percent reduction in wetlands.

Wetland integrity should be thought of in terms of whether a wetland performs a set of functions
or uses which would be expected for natural or “reference” wetlands of a similar class or type. 
Therefore, whenever a wetland’s function is diminished, it can be said that wetland integrity is
diminished.  Hydrologic manipulation (e.g., drainage, wetland consolidation, channelization, and
filling) continues to be the greatest impact on the integrity of the state’s wetland resource.  While
not as dramatic, other factors such as chemical contamination, nutrient loading
(i.e., eutrophication), and sedimentation can also affect a wetland’s function and, therefore, the
chemical, physical, and biological integrity of the wetland.

Ground water in North Dakota occurs in two major rock types -- unconsolidated rock and the
underlying bedrock.  Aquifers in the unconsolidated rock are primarily the result of glacial
outwash deposits of the Quaternary Age and are called glacial drift aquifers.  Glacial drift
aquifers are typically more productive and generally yield less mineralized water than that of the
underlying bedrock.  At the present time, approximately 206 glacial drift aquifers have been
identified and delineated throughout the state.  Bedrock aquifers typically are more continuous
and widespread than aquifers in the unconsolidated rocks.  Water from bedrock aquifers tends to
be more mineralized and occurs primarily along fractures in the rock.  The major bedrock
aquifers include the Dakota, Pierre, and Fox Hills-Hell Creek Aquifers of the Cretaceous Age
and the Fort Union Aquifer of the Tertiary Age.  

It is estimated North Dakota has approximately 470 million acre-feet (MAF) of water stored
throughout the various aquifer systems.  Although these systems are abundant and widely
dispersed, consumptive use demands, accessibility, and overall quality has limited the use of
ground water for beneficial applications in some areas.  When compared to the total quantity of
ground water stored in the state’s aquifers, less than 1 percent of the ground water resource is
used.

Consumption of ground water in North Dakota has historically been categorized as agricultural
(e.g., irrigation or livestock watering), industrial, and domestic (private or public) use.  In 1998,
it was estimated that the highest consumptive use of ground water was related to irrigation. 
Other uses such as public water supply, industrial, domestic (private water wells), and livestock
followed in decreasing consumptive use quantities.  

Contamination of ground water from manmade and natural sources has been detected in every
county of the state. The degree to which contamination incidents are investigated or remediated
is a function of the contaminant, its impact on the beneficial use of the resource, and the overall
risk it poses to the public or environment. 
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To determine where to spend the limited financial and human resources required to implement
ground water assessment and protection activities, the Health Department’s Division of Water
Quality developed the Geographic Targeting System (GTS).  This prioritization system is
currently used to target aquifer systems for increased protection, education, and monitoring
activities.

Ambient ground water quality monitoring activities are conducted by several state agencies, with
the primary activities being conducted by the North Dakota State Water Commission (SWC) and
the Health Department.  The monitoring programs have been developed to assess ground water
quality and/or quantity in the major aquifer systems located throughout the state.  Monitoring
conducted by the department is designed to evaluate the condition of ground water quality as it
relates to inorganic/organic chemical constituents and the occurrence of selected agricultural
chemical compounds.  Additional water quality information is developed as part of the Safe
Drinking Water Act requirements through the monitoring of public drinking water supply
systems.

In 1992, the Health Department’s Division of Water Quality initiated an ambient ground water
monitoring program to determine the occurrence of 50 selected agricultural pesticides in the 50
most vulnerable aquifer systems within a 5-year period.   Sample locations are selected based
upon well construction integrity, well location, and the presence of water treatment systems.
Since its initiation in 1992, approximately 1200 wells in the 50 most vulnerable aquifer systems
have been monitored.  

The North Dakota Pollutant Discharge Elimination System (NDPDES) Permit Program regulates
the release of wastewater and stormwater from point sources into waters of the state.  All point
source dischargers, both municipal and industrial, are required to obtain an permit.  These
permits outline technology-based and water quality-based limits for wastewater discharges.    

Since 1975, approximately 400 discharge permits (25 percent industrial and 75 percent
municipal) have been issued to point source dischargers of wastewater.  In 1992, the NDPDES
Program established permit coverage for stormwater discharges from industrial facilities in
response to the addition of stormwater to the National Pollutant Discharge Elimination System. 
Currently, there are about 500 facilities covered under general permits for stormwater discharges.

The Health Department has an aggressive inspection and operator training program.  Program
staff are primarily responsible for inspecting all components of public treatment works and for
conducting operator training.  One of the goals of the inspection program is to conduct an
inspection of each municipal treatment system at least once a year.  In addition to verifying
proper system operation, the inspections reaffirm to the operator the importance of proper
operation in protecting the state's water resources.  The inspectors also serve as primary
instructors for the Health Department's wastewater operator training and certification seminars
conducted during the winter and spring months.  In addition to the seminars, the program
provides individual training and assistance to facilities encountering treatment problems.  The
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inspection program is largely responsible for the improvement in the quality of municipal
wastewater discharges.  North Dakota regulations require a certified operator for municipalities
with populations of greater than 500.   

The impact to waters from livestock and feeding operations continues to be an increasing
concern in North Dakota.  The state’s livestock regulations require Health Department approval
for:  1) concentrated feeding operations with more than 200 animal units, 2) operations with
more than 100 animal units and located in a floodplain,  3) operations located where the distance
to surface water is less than 2 feet per animal unit,  and 4) operations that cause or are likely to
cause pollution to waters of the state.  The department reviews the design plans for these
facilities to ensure that the waste can be adequately contained and disposed of to prevent impacts
to waters of the state.  If the facility is properly designed, an approval is issued.

Currently, there are more than 900 livestock operations on record as having been approved by the
Health Department.  Most of these are cattle wintering operations, hog operations, and dairy
operations that farmers have as a part of their total farming operations.  However, over the past
few years there has been an increase in facilities that are strictly large, concentrated, feeding
operations for turkeys, hogs, and dairy cattle.  With an increase in these larger operations, the
department has updated its approval process to require better management practices for the
increased volume of waste that is handled.  This helps to ensure operators take responsibility for
proper land application of waste to minimize odors or other nuisances that may impact nearby
residents.  

NPS pollution control efforts to maintain or improve the beneficial uses of North Dakota’s water
resources are primarily accomplished through the North Dakota NPS Pollution Management
Program.  The state’s NPS program was developed through three major components, as required
by Section 319 of the Clean Water Act.  These components are the NPS Pollution Assessment
Report, the NPS Pollution Management Program Plan, and the creation of the NPS Pollution
Task Force.  

The NPS Pollution Assessment Report, provided to EPA in December 1988, was written to
identify the extent of NPS pollution problems in the state.  Submitted to EPA in January 1990,
the NPS Pollution Management Program Plan provides an overview of the state’s program, as
well as a summary of NPS pollution management goals.  This report was most recently updated
in August 1999 to define the NPS Program’s mission and to establish short- and long-term goals
for program delivery, coordination, and evaluation.  The NPS Program’s mission statement and
long-term goal is “to protect or restore the chemical, physical, and biological integrity of the
waters of the state by promoting locally sponsored, incentive-based, voluntary programs where
those waters are threatened or impaired due to nonpoint sources of pollution.”

The NPS Pollution Task Force is comprised of representatives from several public agencies and
private groups.  The Task Force provides input and recommendations on local projects funded
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through Section 319, as well as various NPS program activities (e.g., assessment reviews, BMP
reviews).  

The North Dakota NPS Pollution Management Program has provided financial support to 71
projects since 1990.  Of these projects, 39 are currently active, and 32 have been completed. 
While the size, type, and target audience of these projects may vary significantly, they all share
the same basic goals.  These common goals are to:  1) increase public awareness of NPS
pollution, 2) assess/monitor NPS pollution impacts to beneficial uses, 3) reduce/prevent the
delivery of NPS pollutants to waters of the state, and 4) disseminate information on effective
solutions to NPS pollution.

North Dakota projects funded through Section 319 can be grouped into three separate categories. 
Placement of a given project into any one of these categories is simply based on the project’s
primary tasks and objectives.  These project categories include:  1) development/assessment
phase, 2) watershed, and 3) educational.

Costs associated with municipal point source pollution control have been extensive.  Capital
investments in the form of additions to and construction of new wastewater treatment facilities
account for the largest expenditure of funds.  While the Construction Grants and State Revolving
Fund (SRF) programs have been the major sources of funding, many communities have upgraded
wastewater treatment facilities at their own expense.

The SRF replaced the Construction Grants Program in the early 1990s.  In federal fiscal years
1998 and 1999, approximately $29 million has been obligated from the SRF for the construction
of wastewater system improvements.  During the last ten years, over $143.4 million has been
invested in wastewater system improvements.  The cumulative amount since passage of the
Clean Water Act in 1972 is approximately $344 million.  In addition to the capital costs, an
estimated $7 million per year is spent operating and maintaining wastewater treatment systems. 

There have been many improvements in water quality since passage of the Clean Water Act in
1972.  Secondary wastewater treatment has been achieved for every municipality in the state. 
Source water protection programs are being developed for public drinking water supplies relying
on surface and ground water.  There is an increased public awareness of nonpoint sources of
pollution and a renewed commitment to voluntarily control NPS pollution by both public
agencies and the private sector.  Increased inspections will assure that concentrated animal
feeding operations are managed in such a way that waste and runoff will not reach surface or
ground water resources.  Biological measures are being integrated into ambient monitoring for
water quality assessment.  These are but a few of the successes.  Much remains to be done,
however, if the goal of restoring and maintaining the chemical, physical, and biological integrity
of the state’s and nation’s waters is to be achieved.
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PART II.  BACKGROUND

Table II-1.  Atlas

Topic                                                                                                   Value                                                                 

State Population1  638800.00
State Surface Area (Sq. Miles)    70665.00
Total Miles of Rivers and Streams2    54427.35
Total Miles of Rivers and Streams by Stream Class3

Class I, IA, and II Streams          5482.88
Class III Streams    48944.47

Total Miles of Rivers and Streams by Basin
Red River (including Devils Lake)    11881.26
Souris River      3645.00
Upper Missouri (Lake Sakakawea)    13877.43
Lower Missouri (Lake Oahe)    22271.01
James River      2752.65

Border Miles of Shared Rivers and Streams4               427.03
Total Number of Lakes and Reservoirs5        223

Number of Natural Lakes          89
Number of Manmade Reservoirs        134

Total Acres of Lakes and Reservoirs    71490.10
Acres of Natural Lakes  172042.20
Acres of Manmade Reservoirs6  542867.80

Acres of Freshwater Wetlands7              2500000.00
 

1 Based on the 1990 Census.
2 Total miles based on the U. S. EPA RF3 file.
3 Stream classes are defined in the State Water Quality Standards (Health Dept., 1991).  In general, 
  Classes I, IA, and II streams are perennial, while Class III streams are intermittent or ephemeral.
4 Includes the Bois de Sioux River and the Red River of the North.
5 Number includes only the lakes and reservoirs which are publicly owned and are in the ADB.
6 Estimates based on surface acreage at full pool elevation.
7 Estimate provided by Dahl, T.E., Wetlands - Losses in the United States: 1780’s to 1980’s, Washington, D.C., U.
S.    Fish and Wildlife Service Report to Congress, 1990.
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Total Waters

The Health Department currently recognizes 223 lakes and reservoirs for water quality
assessment purposes.  Of this total, there are 134 manmade reservoirs and 89 natural lakes. All
lakes and reservoirs included in this assessment are considered significantly publicly owned.

Reservoirs are defined as waterbodies formed as a result of dams or dugouts constructed on
natural or manmade drainages.  Natural lakes are waterbodies having natural lake basins. A
natural lake can be enhanced with outlet control structures, diversions, or dredging.   Based on
the state’s ADB tracking system, the 134 reservoirs have an areal surface of 542,868 acres.
Reservoirs comprise about 76 percent of North Dakota’s total lake/reservoir surface acres.  Of
these, 480,731 acres or 67 percent of the state’s entire lake and reservoir acres are contained
within the two mainstem Missouri River reservoirs (Lake Sakakawea and Lake Oahe).  The
remaining 132 reservoirs share 62,137 acres, with an average surface area of 471 acres.  

The 89 natural lakes in North Dakota cover 172,042 acres with approximately 125,000 acres or
73 percent attributed to Devils Lake.  The remaining 88 lakes average 535 acres with half being
smaller than 200 acres.

There are 54,427 miles of rivers and streams in the state.  Estimates of river stream miles in the
state are based on EPA’s RF3.  RF3 is derived from the USGS’s 1:100,000 scale Digital Line
Graph (DLG) data.  The DLG data contains all hydrologic features which are found on paper
maps of the same scale.  Due to the detail of these maps and the resultant DLG data, total river
miles increased significantly from estimates made in previous years.

In this report, the state has been divided into five basins:  Red River (including Devils Lake),
Souris River, Upper Missouri River (or Lake Sakakawea), Lower Missouri River (or Lake Oahe),
and James River (Figure II-1).  The atlas provided in Table II-1 provides a basin-by-basin
estimate of total river and stream miles.
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D1
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A1

D2

C

A - Red River Basin
     1 - Lower Red River Subbasin
     2 - Upper Red River Subbasin
B - Souris River Basin

C - James River Basin
D - Missouri River Basin
     1 - Lake Sakakawea Subbasin
     2 - Lake Oahe Subbasin

Figure II-1. Major Hydrologic Basins in North Dakota
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Water Pollution Control Program

Chapter 1.  Water Quality Standards Program

The State of North Dakota periodically updates the standards of water quality. The standards
delineate the policy of the state which is to protect, maintain, and improve the quality of water
for use as public and private water supplies; for propagation of wildlife, fish, and aquatic life;
and for domestic, agricultural, industrial, recreational, and other legitimate beneficial uses.

The state classifies its water into five categories.  The assignment of a waterbody into a particular
classification is based on the water quality of record (1967), existing uses at that time, hydrology,
and natural background factors.

The standards identify specific numeric criteria for chemical, biological, and physical parameters. 
The specific numeric standard assigned to each parameter ensures protection of the beneficial
uses for that classification.  The standards also contain general conditions applicable to all waters
of the state.  These general conditions contain provisions not specifically addressed in numeric
criteria.  These conditions add an extra level of protection for water quality.

The beneficial uses of wetlands are currently under consideration.  Wetlands are waters of the
state and, therefore, protected by general conditions.

The state is also in the process of developing “biological criteria.”  These criteria will define
ecological conditions in state waters and set goals for their attainment.  

An antidegradation implementation procedure is currently under development.  This procedure
will delineate the specific process the Health Department’s Division of Water Quality will use to
support the antidegradation policy.
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Chapter 2.  Point Source Control Program

The NDPDES permit program regulates the release of wastewater and stormwater from point
sources into waters of the state.  All point source dischargers, both municipal and industrial, are
required to obtain an permit.  These permits outline technology-based and water quality-based
limits for wastewater discharges.    

Since 1975, approximately 400 discharge permits (25 percent industrial and 75 percent
municipal) have been issued to point source dischargers of wastewater.  In 1992, the NDPDES
Program established permit coverage for stormwater discharges from industrial facilities in
response to the addition of stormwater to the National Pollutant Discharge Elimination System. 
Currently, there are about 500 facilities covered under general permits for stormwater discharges. 

Facilities covered under a general permit for stormwater discharges must implement pollution
prevention plans to improve the quality of stormwater discharges.  In addition, periodic sampling
of stormwater discharges is required.  This sampling information will enable the Health
Department to evaluate the effectiveness of the pollution prevention practices.  

In addition to general permits, the department has been working with the major municipalities on
development and implementation of a guidance document for snow disposal/storage.  

Wastewater impoundments are the most widely used and accepted manner of wastewater
treatment and storage in North Dakota.  The primary reasons for their acceptance are their low
operation and maintenance costs and the availability of land in the state.  A facility that receives
permission to discharge wastewater to a surface waterbody is required to monitor and report
information on the quantity and quality of the discharge.  The Health Department reviews this
information and maintains it in a computer database.  The overall quality of wastewater is
commonly indicated by 5-day biochemical oxygen demand (BOD-5) and total suspended solids
(TSS).  Typically, high concentrations of BOD and TSS indicate poor treatment system
performance and present an environmental concern. 

Figure II-2 consists of the mean 5-Day BOD concentration, and Figure II-3 is the mean TSS
concentration.  Both figures relate only to municipal discharges.  Data used to generate these
graphs are for the years 1981 through December of 1999.  Figure II-2 indicates a gradual increase
in the mean concentration of BOD starting in 1993 until 1996, followed by a gradual regression
through 1999.  Figure II-3 continues a slight downward regression in the mean concentration of
TSS with a slight increase from 1998 to1999.  
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Figure II-2.  Mean 5-Day BOD Concentration for Municipal Sewage Discharges (1981-1999)

Average TSS Concentrations

0
10
20
30
40
50

19
81

19
83

19
85

19
87

19
89

19
91

19
93

19
95

19
97

19
99

m
g

/l

TSS TSS Limit

Figure II-3.  Mean TSS Concentration for Municipal Discharges (1981-1999)
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The control of toxic pollutants in wastewater discharges is an important concern, particularly for
the larger cities and industries in the state.  The primary means of controlling toxic pollutants in
wastewater is through the industrial pretreatment program administered in North Dakota by the
EPA.  This program regulates the individual industries using municipal sewer systems.  The
department has been exploring the option of taking over the pretreatment program from EPA
Region VIII.  A draft program package will be developed and submitted to EPA for comments.
    
In addition to the monitoring of conventional wastewater pollutants, Whole Effluent Toxicity
(WET) testing of the treated wastewater discharges from all major permittees (including both
municipalities and industries) is required on a regular basis.  Should the results from these tests
indicate the effluent is toxic to aquatic organisms, a toxicity identification evaluation (TIE) may
be required.   

In an effort to determine the city of Mandan’s sources of toxicity, the Health Department and the
city participated in a Mirotox study in February and March of 1994.  Due to the bacteria’s
sensitivity to pH fluxes, the results indicated that some industries may have a pH problem. 
However, the study did not reveal any blatant sources of toxicity that may inhibit the treatment
process at the wastewater plant.

The Health Department has an aggressive inspection and operator training program.  Program
staff are primarily responsible for inspecting all components of public treatment works and for
conducting operator training.  One of the goals of the inspection program is to conduct an
inspection of each municipal treatment system at least once a year.  In addition to verifying
proper system operation, the inspections reaffirm to the operator the importance of proper
operation in protecting the state's water resources.  The inspectors also serve as primary
instructors for the Health Department's wastewater operator training and certification seminars
conducted during the winter and spring months.  In addition to the seminars, the program
provides individual training and assistance to facilities encountering treatment problems.  The
inspection program is largely responsible for the improvement in the quality of municipal
wastewater discharges.  North Dakota regulations require a certified operator for municipalities
with populations of greater than 500.   

Several cities and industries have selected biological treatment methods to improve their
wastewater treatment systems.  The biological treatment unit at the Amoco Refinery in Mandan
is providing consistent, advanced treatment of wastewater.  On average, the effluent contains less
than 40 percent of the loading allowed by the NDPDES permit for limited pollutants.   

Devils Lake's “Lemna” system was specifically designed to remove phosphorus from the
wastewater.  Although the system generally  provides an advanced level of nutrient removal,
recent regional flooding has taxed the system beyond its design capabilities.  An interim
phosphorus limit has been instituted to compensate for the adverse operational conditions which
currently prevail.  
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In 1992, artificial wetland treatment additions at the city of Minot and American Crystal Sugar at
Hillsboro became fully operational.  A similar system at American Crystal Sugar in Drayton was
completed in 1994.  With the wetland systems, these facilities have been able to maintain low
concentrations of ammonia in the final effluent during the summer discharge months.  This is
particularly beneficial to Minot’s facility, which discharges to the Souris River.  The Souris River
has a history of poor river quality and low or no flow conditions during the summer season. 
With the addition of the wetland, Minot is capable of continuously discharging a quality effluent
during the spring and summer, thereby adding to the river flow and enhancing aesthetic river
qualities.  

American Crystal Sugar has chosen to use wetlands to improve wastewater quality and to expand
the capacity of its wastewater systems.  The effluent consistently surpasses the federal effluent
criteria for suspended solids and oxygen demand by a significant degree.  Additionally, these
systems serve as full-scale models for other facilities exploring artificial wetlands as a cost-
effective means of improving wastewater systems.

A major expansion and upgrade at the city of Fargo’s wastewater treatment plant was completed
in the fall of 1995.  The city went from an intermittent to a continuous discharger.  The upgrade
increased the plant’s hydraulic capacity from 9 million gallons a day (MGD) to 15 MGD.  The
upgrade consisted of the following:  a new pretreatment/odor control facility, two new primary
clarifiers, new media and increased size of the three trickling filters, two new nitrification filters,
two new final clarifiers, a new disinfection facility, and covers for all clarifiers and filters.  Fargo
still maintains its six, 90-acre wastewater stabilization ponds which can be used to contain the
effluent from the mechanical plant should its quality threaten to exceed the state’s water quality
standards for the Red River.  The upgrade and the capability of using the ponds provide greater
flexibility in managing discharges to the Red River.  

The impact to waters from livestock and feeding operations continues to be an increasing
concern in North Dakota.  The state’s livestock regulations require Health Department approval
for:  1) concentrated feeding operations with more than 200 animal units, 2) operations with
more than 100 animal units and located in a floodplain, 3) operations located where the distance
to surface water is less than 2 feet per animal unit, and 4) operations that cause or are likely to
cause pollution to waters of the state.  The department reviews the design plans for these
facilities in ensure that the waste can be adequately contained and disposed of to prevent impacts
to waters of the state.  If the facility is properly designed, an approval is issued.

Currently, there are more than 900 livestock operations on record as having been approved by the
Health Department.  Most of these operations are cattle wintering operations, hog operations, and
dairy operations that farmers have as a part of their total farming operations.  However, over the
past few years there has been an increase in facilities that are strictly large, confined, feeding
operations for turkeys, hogs, and dairy cattle.  With an increase in these larger operations, the
department has updated its approval process to require better management practices for the
increased volume of waste that is handled.  This helps to ensure operators take responsibility for
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proper land application of waste to minimize odors or other nuisances that may impact nearby
residents.  

The Health Department is continuing to provide educational materials to livestock producers and
the public on the impacts livestock waste has on waters of the state.  The department has
participated in numerous presentations to producer groups throughout the state on livestock
waste pollution.  In addition, the Health Department is continuing to work closely with the
Natural Resources Conservation Service (NRCS) and local health units on livestock waste
systems.  The department is also working with the North Dakota State University Agriculture
Extension Service and a number of  livestock producer groups in the state such as the North
Dakota Pork Producers and the North Dakota Turkey Federation.  Many of these groups are
taking steps to educate their members on pollution concerns and state regulations.  The
department is taking steps to maintain better contact with approved livestock operations by
mailing information on livestock waste management and state regulations.  
      
The Health Department works closely with local zoning boards and county commissions to help
them recognize sensitive areas where livestock operations could cause problems and to
encourage them to limit the expansion of operations in these areas.  The Health Department
works through its NPS Pollution Management Program and Ground Water Program during the
review process for proposed livestock waste control systems.

The department issued a permit to ProGold LCC in July 1995 for a 200,000-bushel-per-day, corn
wet milling facility located near Wahpeton.  The discharge consists primarily of treated
wastewater from the processes involved with the wet milling of corn to produce and refine high
fructose corn syrup and related feed co-products.  The discharge is to the Red River, which is a
Class I stream in the state.  The review and issuance of this permit were very time-consuming
and controversial.  Both a public meeting and a formal hearing were held prior to writing the
final permit language.  Canadian agencies, EPA Region VIII, several state and federal agencies in
North Dakota and Minnesota, and numerous municipalities along the Red River provided
comments on the draft permit.  The final permit reflected all comments and concerns, resulting in
a common-sense approach which maintained water quality standards in both states.  Strong
NDPDES, operator training and facility inspection, and feedlot programs, combined with
wastewater treatment facility upgrades, have all contributed to the improvement of the quality of
wastewater discharges to the waters of North Dakota.  
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Chapter 3.  NPS Pollution Control Program

Background

Surface water and ground water are two of North Dakota’s most valuable natural resources. 
Water quality is affected by both natural and cultural, point source and NPS pollution, with NPS
pollution being the major factor affecting surface water quality.  Ground water quality has
remained relatively unaffected by major sources of pollution.  However, some aquifers have
experienced minor water quality impairments (see Part IV.  Ground Water Assessment).

All rivers, streams, reservoirs, and lakes assessed within the state are impacted to some degree by
NPS pollution.  Impacts can generally be attributed to agricultural activities.  Ground water
impacts have resulted from the improper use of agricultural chemicals, leaking underground
petroleum storage tanks and pipelines, wastewater impoundments, oil and gas exploration
activities, septic systems, and improperly located and maintained solid waste disposal sites.

NPS pollution control efforts to maintain or improve the beneficial uses of North Dakota’s water
resources are primarily accomplished through the North Dakota NPS Pollution Management
Program.  The state’s NPS program was developed through three major components, as required
by Section 319 of the Clean Water Act.  These components are the NPS Pollution Assessment
Report, the NPS Pollution Management Program Plan, and the creation of the NPS Pollution
Task Force.  

The NPS Pollution Assessment Report, provided to EPA in December 1988, was written to
identify the extent of NPS pollution problems in the state.  Submitted to EPA in January 1990,
the NPS Pollution Management Program Plan provides an overview of the state’s program, as
well as a summary of NPS pollution management goals.  This report was most recently updated
in August 1999 to define the NPS Program’s mission and to establish short- and long-term goals
for program delivery, coordination, and evaluation.  The NPS Program’s mission statement and
long-term goal is “to protect or restore the chemical, physical, and biological integrity of the
waters of the state by promoting locally sponsored, incentive-based, voluntary programs where
those waters are threatened or impaired due to nonpoint sources of pollution.”

The long-term goal of the North Dakota NPS Program is “to initiate a balanced program focused
on the restoration and maintenance of the beneficial uses of the state’s water resources (i.e.,
streams, rivers, lakes, reservoirs, wetlands, aquifers) impaired by NPS pollution.”  Based on the
1998 Section 305(b) report and the related 1998 Section 303(d) list of impaired waters needing
Total Maximum Daily Loads (TMDLs), there are 131 individual river/stream reaches and
lakes/reservoirs which are water quality-limited due to nonpoint sources of pollution.  When
analyzed on a 14-digit hydrologic unit scale, it is estimated that these 131 waterbodies can be
combined into 114 watersheds.  In order to meet its long-term goal, the North Dakota NPS
Management Program plans to complete TMDLs for each of the 131 waterbodies (114
watersheds) by 2013 and to initiate watershed restoration projects (i.e., project implementation
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plans) in 75 of the 114 watersheds by 2013.  The program will accomplish this objective by
initiating an average of five watershed restoration projects each year through 2013.

While the long-term goal of the program is to initiate 75 watershed restoration projects by 2013,
it is the Health Department’s experience, over the past nine years, that it requires between seven
and ten years to complete a watershed restoration project.  Therefore, watershed restoration
projects initiated in 2013 should not be expected to be completed until 2020-2023.  

It should also be recognized that the state’s water quality monitoring and assessment program is a
dynamic process.  Each year, new surface waterbodies are re-sampled and new assessments
completed.  Due to this dynamic process, it is likely that additional lakes, reservoirs, rivers, and
streams will be identified as water quality-limited in future years.  This will become even more
evident as basin management committees develop their own strategies for delineating and
assessing priority 14-digit hydrologic units in their basins.

As new waterbodies are identified as water quality-limited, the NPS Management Program Plan
will be evaluated and revised to meet new priorities and demands for program assistance, based
on available resources, funding, and staff.  Progress toward meeting long- and short-term
program goals and objectives will be evaluated on a five-year basis.  Performance measures used
to evaluate program progress will include the number of NPS pollution TMDLs completed, the
number of watershed restoration projects initiated, and water quality assessment information
included in the 2004-2005, 2010-2011, and 2014-2015 Section 305(b) reports, or their
equivalents. 

The NPS Pollution Task Force is comprised of representatives from several public agencies and
private groups.  The Task Force provides input and recommendations on local projects funded
through Section 319, as well as various NPS program activities (e.g., assessment reviews, BMP
reviews).  Agencies and groups represented on the Task Force are listed in Table II-2.
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Table II-2.  NPS Pollution Task Force Member Agencies and Groups
                                                                                                                                                      

EPA
Farm Service Agency
Medora County Grazing Association
NRCS
North Dakota Association of Soil Conservation Districts
North Dakota Department of Agriculture
North Dakota Farmers Union
North Dakota Forest Service
North Dakota Game and Fish Department
North Dakota Grain Growers Association
North Dakota Parks and Recreation Department
North Dakota Pork Producers
North Dakota Soil Conservation Committee
North Dakota Department of Health
North Dakota Farm Bureau
North Dakota Geological Survey
North Dakota State University Extension Service
North Dakota State Water Commission
North Dakota Water Resource Districts Association
North Dakota Wetlands Trust
North Dakota Wildlife Federation
Rural Development
Rural Water Users Association
Spirit Lake Tribe
The International Coalition
Three Affiliated Tribes
University of North Dakota Energy & Environmental Research Center
U. S. Department of Agriculture - Agriculture Research Service
U. S. Bureau of Land Management
U. S. Bureau of Reclamation
U. S. Fish and Wildlife Service
U. S. Forest Service
U. S. Geological Survey

                                                                              ��������������������������������������

As the lead state water quality agency, the Health Department is responsible for the
administration and coordination of the state’s NPS Pollution Management Program.  This
nonregulatory program is designed to encourage and support local NPS pollution
control/abatement initiatives.  The Health Department, in cooperation with the NPS Task Force,
provides technical assistance and financial support to local sponsors addressing NPS pollution
issues within approved priority areas.  Financial support, provided through Section 319 of the
Clean Water Act, is available to the sponsors through a competitive grant application process.
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During this process, project work plans must be reviewed and approved by both the Task Force
and EPA before Section 319 funds are allocated for the project.  Following approval of the
project, the Section 319 funds are administered by the Health Department and appropriated to the
local sponsoring entities through annual contractual agreements.  These funds are generally used
to employ staff, implement BMPs, conduct information and education (I&E) activities, document
water quality improvements, assess NPS pollution impacts, or a combination of the above. 

Technical assistance is provided throughout the review process, as well as during work plan
development.  Daily management and implementation of the locally sponsored projects is usually
accomplished through such entities as the soil conservation district (SCD) and/or the water
resource district (WRD).  Table II-3 lists the various organizations and groups which have
sponsored Section 319 projects in North Dakota.  

Table II-3.  Local and State Agencies or Groups Which Have Sponsored or Co-Sponsored 
        NPS Pollution Control Projects         

                                                                                                                                                        

Soil Conservation Districts
Water Resource Districts
Resource Conservation and Development Councils

 Extension Service
     Universities
     Grazing Associations
     County Commissions
     City Councils
     State Water Commission
     North Dakota Department of Agriculture
                                                                                                                                                             

In addition to the Section 319 NPS Pollution Management Program administered by the Health
Department, there are many other state and federal programs which either directly or indirectly
control NPS pollution.  Table II-4 summarizes these programs.



Table II-4.  Federal, State, and Local Programs Which Directly or Indirectly Control NPS Pollution
                                                                                                                                                                                                                              
    

Administering Agency Water Quality
Program Local State Federal Program Area Effectiveness
                                                                                                                                                                                                                                   

Resource Conservation Local unit NRCS Statewide Partially
& Development Fund*

Small Watershed
Protection Project* NRCS1 Local Partially

Environmental Quality NRCS Local Fully
Incentive Program*

Wetland Reserve NRCS Local Partially
Program*

Conservation Reserve FSA2 Statewide Partially
    Program*

Swampbuster Act* SCDs3 FSA Statewide Partially
                       NRCS

401 Water Quality Health COE4 Local Fully
Certification* Dept.

Governor’s Discretionary Health EPA Statewide Fully
Funds* Dept.
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Table II-4 (cont.)  Federal, State, and Local Programs Which Directly or Indirectly Control NPS Pollution

Administering Agency Water Quality
Program Local State Federal Program Area Effectiveness

Revolving Loan Fund*

603(2)(C) Health EPA Statewide Partially
Dept.

604(b) Title VI Health EPA Statewide Partially
Dept.

  
205(G)* Health EPA Statewide Partially

Dept.

106* Health EPA Statewide Partially
Dept.

Interest - Game and Fish Reserve Funds Game & Fish Local Locally
                                                    
Pesticide Applicator Ag. Dept. Statewide Partially

Chemigation Program Ag. Dept.  Statewide Partially

No Net Wetland Loss SWC5 Statewide Partially

Land and Water Conservation Fund Parks and Statewide Partially
Recreation Dept.
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Table II-4. (cont.)  Federal, State, and Local Programs Which Directly or Indirectly Control NPS Pollution
                                                                                                                                                                                                                   

Administering Agency Water Quality
Program Local State Federal Program Area Effectiveness
                                                                                                                                                                                                                 

Water Education for Teachers SWC Statewide Partially

Prevention/Reduction of Contamination Extension Statewide Fully
from Ag. Chemicals and Practices Service

Improving Water Quality for Human Extension Statewide Fully
and Livestock Consumption Service

Soil and Water Conservation Extension Statewide Partially
Service

* Federal financial assistance and development programs
1  Natural Resources Conservation Service 
2  Farm Service Agency
3   Soil Conservation Districts
4  U. S. Army Corp of Engineers
5 North Dakota State Water Commission
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Summary of Section 319 Projects

The North Dakota NPS Pollution Management Program has provided financial support to
71 projects since 1990.  Of these projects, 39 are currently active, and 32 have been completed. 
While the size, type, and target audience of these projects may vary significantly, they all share
the same basic goals.  These common goals are to:  1) increase public awareness of NPS
pollution, 2) evaluate/monitor NPS pollution impacts to beneficial uses; 3) reduce/prevent the
delivery of NPS pollutants to waters of the state, and 4) disseminate information on effective
solutions to NPS pollution.

To meet these goals, project sponsors use demonstrations, educational programs, etc. to
familiarize the public with the types of NPS pollution impacts in the state or project area, as well
as the various methods available for NPS pollution control.  In conjunction with the educational
activities, many of the projects, particularly the watershed projects, also provide financial and
technical assistance to promote the implementation of BMPs to reduce NPS pollution. 
Ultimately, the success of these projects is dependent on the sponsors’ ability to thoroughly
educate the public on potential NPS pollution impacts.  Chances for success are also enhanced
when sponsors demonstrate that NPS pollution control and water quality improvements can
profitably coexist with agribusiness. 

North Dakota projects funded through Section 319 can be grouped into three separate categories. 
Placement of a given project into any one of these categories is simply based on the project’s
primary tasks and objectives.  These project categories include:  1) development/assessment
phase, 2) watershed, and 3) educational.  The following paragraphs briefly describe each project
type.  Tables II-5 through II-8 list all the active and completed projects under each category that
have been funded through the state NPS Pollution Management Program.  

* Development/Assessment Phase Projects *

Given the competitive nature of the Section 319 funding process and the limited financial
resources of state and local entities, the Health Department and NPS Task Force have recognized
the need to better define NPS pollution impacts, as well as cost-effective solutions, within
priority watersheds.  To accomplish this, the NPS program has provided financial support to
several development/assessment  projects. 

The primary purposes of development phase projects are to identify beneficial use impairments
or threats to specific waterbodies and to determine the extent to which those threats or
impairments are due to NPS pollution.  Work activities during a development phase project
generally involve an inventory of existing data and information and supplemental monitoring, as
needed, to allow an accurate assessment of the watershed.  Through these efforts the local project
sponsors are able to: 1) determine the extent to which beneficial uses are being impaired; 2)
identify specific sources and causes of the impairments; 3) establish preliminary pollutant
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reduction goals or TMDL endpoints; and 4) identify practices or management measures needed
to reduce the pollutant sources and restore or maintain the beneficial uses of the waterbody. 
Development phase projects are generally one to two years in length. In conjunction with the data
collection efforts, project sponsors may also implement a limited number of I&E activities to
strengthen public awareness and support for future NPS pollution control efforts.

North Dakota has supported 20 development phase projects since 1994.  Sixteen of these projects
have been completed, and the others are scheduled for completion in 2000 and 2001.  All of
these projects have been implemented to more clearly define current NPS pollution impacts to
beneficial uses within the project areas.  Data collected within the project areas will be used to
develop comprehensive watershed management plans.  Table II-5 lists the specific 
development/assessment project initiated in the state.
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Project Project
Type

Waterbody
Type

NPS
Category

Section 319
or 604(b)
Allocation

Status

Upper Sheyenne Watershed
- Phase I Development Project

Development Lake/River Agriculture $30,110 Complete

Hay Creek Water Quality
Improvement - Phase I

Development Stream Agriculture/
Urban

$27,130 Complete

Lake LaMoure Water Quality
Assessment Project

Development Lake/Stream Agriculture   $6,256 Complete

Sheyenne River Monitoring
(Barnes Co.)

Development River Agriculture/
Urban

$11,328 Complete

Beaver Creek Watershed Project Development Lake/Stream Agriculture/
Urban

$40,030 Complete

Patterson Lake Watershed Development Lake/Stream Agriculture $52,875 Complete

Watershed Project
Planner/Development

Development All Types Agriculture $44,639 Complete

Cedar Creek Watershed
Assessment

Development Lake/Stream Agriculture   $54,650* Ongoing

Otter Creek Watershed Assessment Development Stream Agriculture       $1,416** Complete

Phase I Wild Rice Watershed
Assessment

Development Stream Agriculture   $3,748 Complete

Richland County Water Quality
Assessment

Development Stream/River Agriculture      $516 Complete

Mirror Lake Watershed Development Lake/Stream Agriculture/
Urban

                $0**** Complete

Antelope Creek Watershed Development Stream Agriculture/
Urban

      $13,180*** Complete

Upper /Lower Square Butte Creek
Watershed

Development Stream Agriculture       $2,806** Complete

Crown Butte & Otter Creek
Watersheds (Morton Co.)

Development Lake/Stream Agriculture       $5,471** Complete

Pipestem Reservoir Watershed Development Stream Agriculture   $2,562 Ongoing



Table II-5. (cont.) Locally Sponsored Assessment/Development Phase Projects as of October 1999

Project Project
Type

Waterbody
Type

NPS
Category

Section 319
or 604(b)
Allocation

Status
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Buffalo Springs/Lightning Creek
Watersheds

Development Stream Agriculture       $16,000*** Complete

Maple Creek Watershed 
(Dickey Co.)

Development Stream Agriculture $67,080 Ongoing

McHenry Co. Souris River
Subwatershed Assessment

Development Stream Agriculture       $8,994** Complete

Cannonball Creek Watershed Development Stream Agriculture $14,559 Ongoing

*            Includes $6,055 in 604(b) funding.

** 604(b) funding allocation.

*** The Section 319 funding for this project was part of the budget for an ongoing watershed project.  Therefore, the assessment
phase budget has been estimated.

**** The Health Department provided technical assistance and analytical support.
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* Educational Projects *

Educational projects are those designed to disseminate information on NPS pollution issues. 
These projects can be one to five years in length and may focus on a variety of local and
statewide NPS pollution concerns.  Educational tools typically used by project sponsors include
brochures, all media (TV, radio, newspaper, etc.), workshops, tours, and demonstrations.  The
common goal of all educational projects is to increase public awareness of the impacts of NPS
pollution and possible solutions.  As a secondary benefit, many of the educational projects help
build public support for future NPS pollution control activities by increasing local residents’
understanding of proposed corrective measures. 

All educational projects funded through the NPS Pollution Management Program are included in
the NPS Pollution Management Program Information/Education Strategy.  This document was
developed to establish long-range goals and objectives for the state NPS I&E program and to
identify specific types of activities needed to strengthen existing NPS educational efforts. 
Currently, there are 11 active educational projects within the state.  Seventeen were completed
prior to 1999.  Table II-6 lists the educational projects initiated to date.
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Table II-6.  State and Locally Sponsored Information/Education Projects as of October 1999

Project Project
Type

Waterbody
Type

NPS
Category

Section 319
Allocation

Status

Logging Camp Ranch
Demonstration

Education River/Stream Agriculture   $19,447 Complete

Barnes Co. Abandoned Well
Sealing Demonstration

Education Ground Water Agriculture   $14,056 Complete

Barnes Co. ECO-ED Education All Types Crosscuts
Categories

  $31,686 Complete

Waterbank Demonstration Education Wetlands Agriculture   $46,500 Complete

Zero Tillage Production Manual Education All Types Agriculture   $48,502 Complete

Low Energy Precision Application
(LEPA)

Education All Types Agriculture   $18,008 Complete

Area IV Abandoned Well Sealing
Demonstration

Education Ground Water Agriculture     $6,684 Complete

CRP Grazing and Haying
Demonstration

Education All Types Agriculture   $28,030 Complete

LaMoure Co. Abandoned Well
Sealing Demonstration

Education Ground Water Agriculture     $6,701 Complete

Area II Abandoned Well Sealing
Demonstration

Education Ground Water Agriculture     $8,325 Complete

Water Education for Teachers
(WET)

Education All Types Crosscuts
Categories

$425,176 Ongoing

Foster Co. Regional Env.
Education Series (TREES)

Education All Types Crosscuts
Categories

$293,012 Ongoing

Red River Basin Riparian
Demonstration - Phase I

Education Rivers/Streams Agriculture $102,158 Complete

Riparian Systems Workshop Education River/Streams Crosscuts
Categories

  $13,011 Complete

Barnes Co. Livestock Waste
Management Demonstration

Education River/Streams Agriculture        $543 Complete

GPS Site-Specific Management
Demonstration

Education All Types Agriculture   $51,782 Complete



Table II-6. (cont.)  State and Locally Sponsored Information/Education Projects as of October 1999

Project Project
Type

Waterbody
Type

NPS
Category

Section 319
Allocation

Status
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Wells Co. Livestock Waste
Management Demonstration

Education All Types Agriculture   $16,000 Ongoing

Livestock Waste Management
Technical Assistance and
Information Program

Education All Types Agriculture $357,500 Ongoing

GIS Applications to Ground
Water Protection Demonstration
(Pesticides)

Education Ground Water Agriculture   $31,747 Complete

Statewide ECO-ED Camp Education All Types Agriculture $582,253 Ongoing

Southwest ND I&E Project Education All Types Agriculture $200,000 Ongoing

Zero Till - Advancing the Art
Manual

Education All Types Agriculture   $93,970 Complete

Barnes Co. Livestock Waste &
Streambank Management
Demonstration

Education Stream Agriculture   $96,555 Ongoing

NDSU Deep Soil Nitrate
Assessment

Education Ground Water Agriculture   $66,666 Ongoing

UND Aquifer Denitrification
Assessment

Education Ground Water Agriculture   $71,905 Ongoing

NDSU GIS Nitrate Assessment
System

Education Ground Water Agriculture   $39,008 Ongoing

Annual Zero-Till Conference
Support

Education All Types Agriculture     $3,000 Complete

Riparian Restoration
Demonstration  - Upper Missouri

Education River Agriculture     $5,817 Ongoing
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* Watershed Projects *

The watershed projects are the most comprehensive projects currently implemented through the
NPS Pollution Management Program.  These projects, the most long-term in nature, are designed
to address documented NPS pollution impacts within approved priority watersheds.    The
primary goal of the watershed projects is to restore and maintain designated beneficial uses
impaired by NPS pollution.  This is accomplished by:  1) promoting the voluntary application of
BMPs, 2) providing technical and financial assistance for BMP implementation, 3) disseminating
information on effective solutions to NPS impacts, and  4) evaluating the project’s progress and
benefits.  Local sponsors use Section 319 funding, USDA cost-share assistance, or both to
employ staff, cost-share BMPs, conduct I&E events, and monitor water quality and land use
trends.  The watershed projects are generally five to ten years in length, depending on the size of
the watershed and extent of NPS pollution impacts.   

To provide direction for selecting future watershed projects and ensure limited funding is used
efficiently, the Health Department and NPS Pollution Task Force have revised the NPS
Program’s waterbody prioritization process.  Lakes, reservoirs, streams, rivers, and aquifers and
their watersheds will be separated into one of three different categories or tiers.  Placement of a
particular waterbody into Tier I, II, or III will be based on the data or “evidence” available on the
impairments/threats to the waterbody's beneficial uses and the extent to which those are due to
NPS pollution. 

Tier I waterbodies will include all lakes, streams, and rivers where beneficial use
impairments/threats are well documented and the problems are known to be predominantly due
to NPS pollution.   Each Tier I waterbody will have sufficient monitoring/modeling information
available to document the percent contribution from all sources of pollution within the
waterbody's watershed.  Tier I waterbodies and their watersheds will be eligible for Section 319
implementation phase funding.  

Waterbodies in the Tier II category will include lakes, streams, and rivers where there is
sufficient evidence that beneficial uses are being impaired or threatened.  However, there is not
sufficient information available to accurately identify the causes of these impairments/threats or
to indicate whether the impacts are due wholly or partially to NPS pollution.  Information
regarding beneficial use impairments of Tier II waterbodies may be based on “hard” monitoring
data or “soft” data such as best professional judgment or questionnaire feedback.  Waterbodies
and their watersheds, evaluated as Tier II, will be eligible for Section 319 financial assistance to
support assessment and/or public educational efforts.  

The development and assessment activities for Tier II waterbodies will generally last one to two
years and include, at a minimum, a water quality monitoring plan and a watershed inventory. 
These assessment activities will be initiated to obtain sufficient information to accurately identify
the causes of water quality problems and the extent to which the problems are due to NPS
pollution.  Educational efforts within Tier II watersheds will focus on increasing public
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awareness and understanding of local NPS pollution concerns and effective solutions to those
concerns.  These educational projects may last up to five years and be conducted concurrently
with the assessment activities.

Tier III waterbodies are lakes, rivers, streams, and their watersheds for which there is no
information or evidence of beneficial use impairments/threats.  In addition, there is no
information as to the causes of NPS pollution.  Due to this lack of information, Tier III
waterbodies are targeted for other Health Department monitoring and assessment activities (e.g.,
lake water quality assessment, ambient stream monitoring, fish tissue surveillance, or volunteer
monitoring).  Waterbodies under this category will not be eligible for Section 319 funding.

The development of the three-tiered waterbody prioritization process is the first step toward
creating a more structured system for targeting and approving future NPS pollution control
projects.

As this prioritization process evolves, there may also be a need to further rank or prioritize
waterbodies within Tier I and Tier II.  Criteria considered for further prioritization of Tier I and
Tier II waterbodies may include the type and number of impaired or threatened beneficial uses,
severity of NPS pollution impacts to beneficial uses, recreational value of the waterbody,
waterbody/watershed size, state or national significance of the waterbody, and degree of local
support for proposed project efforts.  

To date, 23 locally sponsored watershed projects have been funded through the NPS Pollution
Management Program.  These projects have similar goals and objectives and were implemented
to address the impacts of NPS pollution originating on agricultural lands.  Table II-7 lists the
watershed projects funded through the NPS Pollution Management Program since 1990. 
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Table II-7.  Locally Sponsored Watershed Projects as of October 1999

Project Project
Type

Waterbody
Type

NPS
Category

Section 319
Allocation

Status

Bowman-Haley Watershed Watershed Lake/Stream Agriculture    $636,670 Complete

Fordville Aquifer Study Watershed Ground Water Agriculture      $21,086 Complete

Sheyenne River Improvement Watershed River Agriculture      $38,017 Complete

Renwick, Homme, Mt. Carmel
Watershed

Watershed Lake/River/
Ground Water

Agriculture    $345,800 Complete

Bisbee-Big Coulee Watershed Lake/Stream Agriculture    $188,128 Complete

Goodman Creek Watershed Watershed Stream Agriculture    $153,519 Complete

Mulberry Creek Watershed Watershed Lake/Stream Agriculture/
Urban

     $64,117 Complete

Pipestem Creek Watershed Watershed Lake/Stream Agriculture    $411,650 Ongoing

Upper Sheyenne Watershed
Project - Phase II

Watershed Lake/River Agriculture    $460,257 Ongoing

Griggs County Water Quality
Project

Watershed River/Stream Agriculture $1,635,550 Ongoing

NPS BMP Engineering Team Watershed All Types Agriculture    $483,945 Ongoing

Beaver Creek Watershed Project
 - Phase II

Watershed Lake/Stream Agriculture    $839,132 Ongoing

Cottonwood Creek Watershed
Project

Watershed Lake/Stream Agriculture    $221,013 Complete

Hay Creek Water Quality
Improvement Demonstration
- Phase II

Watershed Stream Urban    $222,460 Ongoing

Antelope Creek Watershed Watershed Stream Agriculture/
Urban

   $189,834 Ongoing

Renwick Watershed Watershed Lake/Stream Agriculture    $283,736 Ongoing

Mirror Lake Watershed Watershed Lake/Stream Agriculture/
Urban

   $197,600 Ongoing

Red River Riparian Project
- Phase II

Watershed River Agriculture $1,659,846 Ongoing



Table II-7. (cont.)  Locally Sponsored Watershed Projects as of October 1999

Project Project
Type

Waterbody
Type

NPS
Category

Section 319
Allocation

Status
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ND Waterbank Program Watershed Wetlands Agriculture    $444,509 Ongoing

Hay Creek Watershed - Phase III Watershed Stream Urban      $65,295 Ongoing

Cedar Lake Watershed Watershed Lake/Stream Agriculture    $618,829 Ongoing

Wild Rice Watershed (WRAS) Watershed Stream/Wetlands Agriculture    $305,000 Ongoing

Pembina River (WRAS) Watershed River/Stream Agriculture    $151,572 Ongoing
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* Ground Water Monitoring/Assessment *

Maintenance of the state’s ground water resources is also an important component of the North
Dakota NPS Pollution Management Program.  Nearly all the locally sponsored projects address
NPS pollution impacts to ground water to some degree.  Locally sponsored activities may include
implementation of BMPs, abandoned well sealing demonstrations, and irrigation system
management workshops.  The NPS program, in cooperation with the Health Department’s
Ground Water Program, has also supported two statewide ground water assessment studies. 
These projects include the GTS and the State Ground Water Monitoring Project.  Table II-8 lists
the ground water projects funded through the NPS Pollution Management Program.  

The GTS was created to assess the relative vulnerability of the state’s aquifers.  The primary goal
of this system was to prioritize the aquifers within North Dakota.  Of particular concern was the
impact agricultural chemicals and fertilizers may have on the state’s ground water resources.  

The GTS was not initiated to map recharge areas or identify critical areas within aquifers. 
Rather, the project was implemented to compare aquifers or portions of aquifers with one
another.  This was accomplished by utilizing the DRASTIC system for evaluating aquifer
sensitivities (Aller, et al., 1987) (see page IV-13 in Part IV.  Ground Water Assessment).  The
DRASTIC system involves rating each of the individual parameters for the site and multiplying
the rate by a weighting (relative importance) factor to obtain a total DRASTIC score.  Parameter
weights were assigned for generic contaminant types and also to specifically reflect the
agricultural usage of pesticides.  Information compiled during the project will be used to provide
direction for future ground water quality monitoring efforts.  

The State Ground Water Monitoring Project was initiated in June 1994.  This project is a direct
follow-up to the GTS completed in 1993.  Based on information collected through the targeting
system, Ground Water Program personnel develop an annual schedule for monitoring specific
priority aquifers.  Sample collection is accomplished by utilizing existing domestic, stock,
irrigation, public supply, and monitoring wells.  Within each aquifer,  sampling grids are
developed, and within each grid block, one well is sampled.  The size of the grid blocks are one
section or 1 square mile.  Wells chosen for sample collection are the shallowest wells in each
grid block having verifiable drilling/construction logs.  If more than one well is available, and
they are screened at the same depths, the one nearest the center of the grid block is sampled.  An
inventory is also conducted at each well sampled to correlate potential site conditions with water
quality observations.
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  Table II-8.  State-Sponsored Projects Focusing on Ground Water Assessment as of October 1999

Project Project
Type

Waterbody
Type

NPS
Category

Section 319
Allocation

Status

LEPA Irrigation Monitoring Assessment Ground Water Agriculture   $53,330 Complete

Aquifer Geographic Targeting
System

Assessment Ground Water Agriculture     $7,562 Complete

Ground Water Monitoring Assessment Ground Water Agriculture/
Urban

$287,722 Ongoing
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Chapter 4.  Coordination With Other Agencies

North Dakota has two rivers of international significance.  The Souris River originates in the
Canadian province of Saskatchewan, loops through North Dakota, and returns to the province of
Manitoba (Figure II-1).  The Red River of the North originates at the confluence of the Bois de
Sioux and Ottertail Rivers at Wahpeton, North Dakota.  The Red River flows north, forming the
boundary between North Dakota and Minnesota before entering Manitoba.  The Health
Department participates in two cross-border cooperative efforts to jointly manage these rivers..

The Souris River Bilateral Water Quality Monitoring Group was established on October 26,
1989, in accordance with the Canada-United States Agreement for Water Supply and Flood
Control in the Souris River Basin.  Objectives of the group include: 1) designing a monitoring
plan for the Souris River and 2) overseeing the review, interpretation, and annual reporting of
water quality conditions in the Souris River Basin.  In addition to the Health Department, other
members of the group include Environment Canada, Saskatchewan Environment, Manitoba
Environment and Public Safety, the USGS, and EPA.

The other international water quality effort in which the Health Department is involved is the
International Red River Water Pollution Board.  Created by the International Joint Commission
(IJC), the Board monitors Red River water quality.  The Board also informs the IJC of trends and
exceedances of water quality objectives, documents discharges and control measures, establishes
a spill contingency plan, and identifies future water quality issues.  Board activities are detailed
in annual reports.  Other members of the Board include Environment Canada, Manitoba
Environment and Public Safety, Manitoba Department of Natural Resources, EPA, and the
Minnesota Pollution Control Agency.

The Health Department monitors water quality in Devils Lake and distributes historical and
current data to various federal and state agencies.  Information and technical expertise is
provided to sponsoring agencies that are planning mitigative measures for rising lake levels.

The International Coalition is an active group with members from Canada, Minnesota, and North
Dakota.  The Coalition promotes basin-wide, natural resource management in the Red River
Basin by serving as an information clearinghouse.  In February 1996, a Leaders Summit
convened to discuss how to address water resource concerns.  Later that year, the Red River
Basin Board (RRBB) was created at the International Coalition’s annual conference in Winnipeg,
Manitoba.

The RRBB is not intended to replace governmental agencies or local boards that have water
management responsibilities in the basin.  Rather, it was created to develop a comprehensive
plan on a scale never before attempted.  Another purpose of the RRBB is to foster the inter-
jurisdictional coordination and communication needed to implement such a plan and to resolve
disputes that inevitably will arise among varied interests during the planning process.
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Today’s RRBB consists of 21 individuals who primarily represent local governmental entities,
including cities, counties, rural municipalities, watershed boards, water resource districts, joint
powers boards, tribal governments, a water supply cooperative, and a lake improvement
association.  The states of Minnesota, North Dakota, and South Dakota, and the province of
Manitoba are represented.  
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Cost/Benefit Assessment

Costs associated with municipal point source pollution control have been extensive.  Capital
investments in the form of additions to and construction of new wastewater treatment facilities
account for the largest expenditure of funds.  While the Construction Grants and SRF programs
have been the major sources of funding, many communities have upgraded wastewater treatment
facilities at their own expense.

The SRF replaced the Construction Grants Program in the early 1990s.  In federal fiscal years
1998 and 1999, approximately $29 million has been obligated from the SRF for the construction
of wastewater system improvements.  During the last ten years, over $143.4 million has been
invested in wastewater system improvements.  The cumulative amount since passage of the
Clean Water Act in 1972 is approximately $344 million.  In addition to the capital costs, an
estimated $7 million per year is spent operating and maintaining wastewater treatment systems. 

While the costs of construction are relatively easy to compile, monetary benefits cannot be so
easily quantified.  Qualitative benefits include the reduction or elimination of waste loads to
receiving waters (Figures II-2 and II-3 in Part II, Chapter 2) and the elimination of public health
threats such as malfunctioning drainfield systems and sewer backups.
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Special State Concerns and Recommendations

Surface Water
The following are recommendations the Health Department believes should be considered to
further reduce pollution to North Dakota’s rivers, streams, lakes, and reservoirs.

*Watershed Approach*

The “watershed approach” is not a new or unique concept in water quality protection programs. 
The concept of conducting watershed planning and management first arose with Section 208 of
the original 1972 Clean Water Act.  The watershed approach is also a key element in EPA’s
Clean Water Action Plan.  This cooperative approach involves state, tribal, federal, and local
governments, and the public identifying the watersheds with the most critical water quality
problems and then working together to focus resources and implement effective strategies to
solve those problems.

It is the Health Department’s recommendation that a watershed approach be implemented for all
of its water quality monitoring, assessment, and control programs.  Local governmental entities
(e.g., SCDs, WRDs, county commissions, cities) should be the primary sponsors in implementing
watershed management, however.  

North Dakota’s NPS Pollution Management Program has used the watershed management
approach since its inception.  The Health Department has also initiated this approach with its
monitoring and assessment programs.  The state is divided into six watershed basins, with each
basin monitored intensively for one year.  The purpose is three-fold:  1) to increase the miles of
assessed rivers and streams,  2) to gain a better understanding of all the pollutant sources in a
watershed, and 2) to set priorities for those water quality problems which are the most severe. 
With the watershed approach, both point and NPS pollution controls and management measures
can be addressed simultaneously to improve water quality.

*Other Recommendations*

As the dominant land use in North Dakota, agriculture has been the primary focus of the state’s
NPS Pollution Management Program.  Over the past seven years, the Health Department has
directed a majority of Section 319 funds to projects addressing agricultural NPS pollution.  Given
the magnitude and complexity of the agricultural industry, the Health Department has developed
a close working relationship with the USDA’s NRCS to ensure sufficient resources are available
to adequately address NPS pollution within the state.  The combined resources from both the
Section 319 program and the USDA have proven essential for a balanced NPS Pollution
Management Program.  To maintain this coordinated effort, continued funding through Section
319 and the USDA programs will be necessary.
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It would also be beneficial if state funds, administered through grants to priority NPS pollution
watersheds, could be made available.  These funds could provide a portion of the state/local
match required for Section 319 funding and provide an incentive to sponsors contemplating
volunteer NPS pollution management efforts.

Public awareness of environmental issues, along with the trend toward larger, more concentrated
livestock operations, has brought increased concern over these operations and their potential
impacts to water quality.  The Health Department has taken a more aggressive role in addressing
pollution concerns from animal feeding operations by focusing more attention on public
education and by increasing inspections of existing livestock facilities.  In addition, more local
and producer-oriented groups are providing operators of animal feeding operations with
educational, technical, and financial assistance to update their facilities so they will not impact
waters of the state.

The department is also implementing more thorough and documented guidelines, detailing
minimum requirements livestock facilities must meet to ensure their manure handling systems
are adequate to prevent livestock waste pollution.  All new livestock facilities or those that need
to be updated must meet these minimum standards.  The department’s nutrient management plan
guidelines for manure are also being updated to be more comprehensive.   The Health
Department will continue to work closely with the NRCS and other entities providing assistance
to implement approved livestock waste systems.

The Health Department has taken an active approach in conducting its Stormwater Program. 
General permits have been issued for stormwater discharges from industrial, construction, and
mining activities.  Stormwater pollution prevention plans are constantly being updated. 
Departmental review of notices of intent is also ongoing.  The Stormwater Program has
cooperated with the Section 319 NPS Pollution Management Program to assist small
communities located within watershed projects to prevent pollutants from entering runoff.

The Health Department is also working to bring stakeholders together in an effort to implement
Phase II of the Stormwater Program.  The department will continue these efforts until a
successful program has been developed to addresses construction disturbances under five acres,
light industry, and small muncipalities.

Biological assessment techniques and methods should be further incorporated into the Health
Department’s water quality monitoring program.  It is generally believed that the instream
biological community (e.g., fish aquatic insects, algae) exposed to pollutant stresses on a
continual basis is the best measure of aquatic life use.

The Health Department is in the process of revising its standards of water quality.  The standards
delineate the policy of the state which is to protect, maintain, and improve the quality of water
for use as public and private water supplies; for propagation of wildlife, fish, and aquatic life;
and for domestic, agricultural, industrial, recreational, and other legitimate beneficial uses. 
These standards identify specific numeric criteria for chemical, biological, and physical
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parameters.  The specific numeric standard assigned to each parameter ensures protection of the
beneficial uses for that classification. 

The anti-degradation policy is also being refined by the Health Department.  Under this policy
and implementation procedure, all waters of the state are afforded one of three different levels of
anti-degradation protection.  All existing uses, and the level of water quality necessary to protect
those uses, shall be maintained and protected.  Anti-degradation requirements are necessary
whenever a regulated activity is proposed that may have some impact on water quality and/or the
ability of a waterbody to maintain its beneficial use designation.  The department will conduct an
anti-degradation review of all proposed regulated activities affecting waters of the state.  The
level of detail of the review will depend upon the anti-degradation protection applicable to
various classes of water.

EPA’s Section 314 Clean Lakes Program has been recognized as a success by both the private
and public sectors.  Recreational and fishing benefits have been restored on untold numbers of
lakes nationwide as a result of Clean Lakes funding.  In North Dakota, both Spiritwood and
Mirror Lakes were improved and restored with Section 314 funding.  While there is an ever
growing list of potential clean lakes projects, funds have disappeared.  Dedicated federal funding
through Section 314 should be re-established for the Clean Lakes Program, and limited state
funds should be made available to local sponsors willing to invest in the restoration of lakes in
North Dakota.

Ground Water
Many different federal, state, and local agencies are concerned with ground water quality issues
across the nation.  In North Dakota, agencies including the USGS, EPA, the Health Department,
and the SWC are involved in sample collection and analysis of ground water as well as the study
of activities which exhibit the potential  to impact ground water quality.  Problems associated
with the involvement of multiple agencies are the lack of interagency communication, data
sharing, and data incompatibility.

Communication among all levels of federal, state, county, and city government, as well as private
interests, is crucial to the effective management of water resources in North Dakota.  Improper
communication, duplicating efforts, gearing funds toward activities not identified as state
priorities, and the lack of  a water quality data clearinghouse all act to reduce the effectiveness of 
limited funding in the state.  Consistent, compatible data sharing is essential to providing for the
effective assessment of water quality and the activities that impact its use.  A standard data
format and storage clearinghouse is important to promote cooperation among the interested
parties.  With the growth of GIS in the ground water field, a standard format should include those
elements critical to GIS.
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Conclusion

There have been many improvements in water quality since passage of the Clean Water Act in
1972.  Secondary wastewater treatment has been achieved for every municipality in the state. 
Wellhead protection programs are being developed for public drinking water supplies relying on
ground water.  Increased inspections will assure that concentrated animal feeding operations are
managed in such a way that waste and runoff will not reach surface or ground water resources. 
Biological measures are being integrated into ambient monitoring for water quality assessment. 
These are but a few of the successes.  Much remains to be done, however, if the goal of restoring
and maintaining the chemical, physical, and biological integrity of the state’s and nation’s waters
is to be achieved.


