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&%}% MISSOURI WATER RESOURCE LAW

Sections 640.400 to 640.435 shall be known and may be cited as the “Missouri Water
Resources Law,” in recognition of the significance of the conservation, development and
appropriate use of water resources of Missouri.
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This is the 1999 Annual Report for the
Missouri Water Resources Law, as required
in Section 640.426, RSMo. It provides an
overview of the activities that the Missouri
Department of Natural Resources (DNR)
performs to meet the objectives of the law.

The report focuses upon the accom-
plishments of individual programs and re-
lates program activities to those sections of
the law that are addressed. The report fol-

lows the same organizational structure as the
law, beginning with Water Quality and Quan-
tity. Each section starts with text from the
law, followed by a brief discussion of how
the department satisfies the requirements of
the law. Through an accumulation of infor-
mation from different programs throughout
the department, each section emphasizes the
progress that has been made in implement-
ing the Water Resources Law.







RSMo 640.400.2 — The department
shall ensure that the quality and quantity
of the water resources of the state are
maintained at the highest level practicable
to support present and future beneficial
uses. The department shall inventory,
monitor and protect the available water
resources in order to maintain water qual-
ity, protect the public bealth, safety and
general economic welfare.

PUBLIC DRINKING WATER SYSTEMS

A public water system is defined as a
system that provides water through pipes
or other constructed conveyances, for hu-
man consumption, to at least 15 service
connections or serves an average of at least
25 people for at least 60 days each year.
There are three types of public water sys-
tems: Community (such as towns, subdi-
visions, or mobile home parks), nontran-
sient noncommunity (such as schools or
factories), and transient noncommunity
systems (such as rest stops or parks). The
requirements for construction, operation,
and water quality monitoring vary among
systems, based on their type, size, and
source of water.

The Department of Natural Resources
(DNR) regulates approximately 2,700 pub-

%  WATER QUALITY AND QUANTITY

lic water systems in Missouri that serve most
of the state’s population. Since drinking
water can be a principal agent in the trans-
mission of communicable diseases, these
systems must be routinely inspected and
samples from each system must be fre-
quently analyzed. Regulation is carried out
under the authority of the Missouri Safe
Drinking Water Law. The DNR state envi-
ronmental laboratory analyzes 25,000 to
30,000 drinking water samples annually to
help ensure that public water systems
throughout the state are in compliance with
safe drinking water regulations. Without this
protection, the incidence of waterborne ill-
nesses in the state could increase.

The department, in cooperation with
the Department of Health routinely moni-
tors drinking water quality. The results
provide early detection of potential health
problems. Sampling plans are developed
that match the degree of contamination
threat from a source or system to the type
of contaminant and frequency of testing
needed. Quality-assurance and quality-
control plans for sample collection and
analysis are developed for each contami-
nant group. To avert public health crises
related to drinking water, the data are re-
ported to the public water systems and
regional office staff within a short period
of time.




There is generally plenty of good
quality water in Missouri. By far the larg-
est source of water for Missourians is the
Missouri and Mississippi river systems.
The abundant supply of water in these riv-
ers, and their proximity to the state’s ma-
jor population centers, makes them popu-
lar as a water source.

Groundwater is the next most used
source for drinking water for Missouri's
community supplies. This is especially
true in southern Missouri where good
quality groundwater is easy to obtain and
requires very little treatment to be used
as a drinking water source.

The Missouri River. Photo from DNR/Nick Decker.

Raw water sources vary in quality and
quantity from one area of the state to an-
other. To produce finished water of satis-
factory quality and quantity on a consis-
tent basis, treatment plants must be de-
signed specifically for the raw water
sources. Department staff review engi-
neering plans and reports for the construc-
tion or renovation of public drinking wa-
ter systems to ensure that essential sani-
tary standards are met. Construction per-
mits are issued as appropriate. Depart-
ment staff members assure that all public
water systems are properly operated and
maintained and that they operate under a
state permit to dispense water. The pub-

lic water systems must be operated in com-
pliance with the law and regulations.

With the 1998 enactment of House Bill
1161, a drinking water loan program was
authorized in DNR for low-interest loans
to eligible public water systems. Most of
the funding for the loan program comes
from the U.S. EPA, with a 20 percent match
from state funds required. The loan pro-
gram provides a mechanism for DNR to
assist public water systems in meeting
water quality needs. During the first year
of the loan program, loan applications to-
taling about $273 billion were received
from 65 water systems for the $61 million
available.

WASTEWATER TREATMENT SYSTEMS

Many agencies and organizations are
closely associated with water quality is-
sues, however, DNR is the agency respon-
sible for maintaining and improving wa-
ter quality in Missouri’s streams, lakes and
groundwater. It is also the agency respon-
sible for enforcing the Missouri Clean Wa-
ter Law.

Missouri water quality standards are
rules made by the Missouri Clean Water
Commission. The standards list the clas-
sified waters of the state, their beneficial
uses, and the allowable concentrations of
various pollutants.

The department requires all point
source discharges of contaminants (other
than from single family residences and
stormwater discharges) to obtain a water
pollution control permit and comply with
its terms.

Permits cover point-source discharges
such as treated sewage from towns, sub-
divisions or businesses, industrial waste-
water discharges, and runoff from large
concentrated animal feeding operations




(CAFOs), mines, quarries and chemical
storage areas. The permits limit the
amount of pollutants that can be dis-
charged so that water quality standards set
for streams, lakes, and groundwater are
not violated.

The State of Missouri issues permits that
are recognized by the federal government
as equivalent to federal permits (commonly
referred to as National Pollutant Discharge
Elimination system or NPDES permits un-
der the federal Clean Water Act). This del-
egation of authority means that the state has
the primary responsibility for permitting,
inspection and enforcement activities on
regulated facilities.

WATER QUALITY COORDINATING COMMITTEE

There is an ad bhoc assembly of
roughly 30 organizations meeting under
the aegis of the Water Pollution Control
Program, called the Water Quality Coor-
dinating Committee. This group is an in-
formal interagency-and-public committee
dealing with water quality issues. It meets
on the third Tuesday of each month at
10:00 A.M. in Jefferson City or Columbia
(if there is an agenda for the month’s meet-
ing). Nonprofit organizations, business
representatives, agency employees and
citizens attend to discuss water quality is-
sues. This is a partnering effort that has
been going on for several years, designed
to keep everyone informed so that those
with an interest can interact with each
other efficiently.

NONPOINT SOURCE POLLUTION
Nonpoint source pollution (NPS) is

defined as contamination caused by dif-
fuse sources that are not regulated as point

sources. This type of pollution is normally
associated with agricultural, silvicultural
and urban runoff, and runoff from con-
struction activities. It results in human-
made or human-induced alteration of the
chemical, physical, biological or radiologi-
cal integrity of the water. In practical
terms, nonpoint source pollution does not
result from a discharge at a specific single
location (such as a pipe), but generally
results from land runoff, precipitation, at-
mospheric deposition or percolation. In
simpler terms, it is pollution that enters
waterways by overland flow or infiltration,
as opposed to through conveyances such
as pipes or channels.

By the early 1970s, many streams and
lakes across the land had become open
conduits for the nation’s sewage and in-
dustrial wastes. With passage of the fed-
eral Water Pollution Control Act of 1972
(P.L. 92-500), Congress set in motion a
massive clean up. Throughout the fol-
lowing decades, hundreds of waste treat-
ment facilities were constructed. Previ-
ously polluted streams and lakes became
cleaner and aquatic life began to reappear.
However, 24 years and billions of dollars
later, we have not completely achieved the
goal of having water that is clean enough
for swimming, recreational uses, and pro-
tection of aquatic life. Only about half of
today’s pollutants come from pipes or
point sources. The remainder are from
nonpoint sources.

The State of Missouri operates a
nonpoint source management plan de-
signed to address these nonpoint sources.
The goals and objectives of the Missouri
nonpoint source efforts are to prevent fur-
ther nonpoint source pollution in the wa-
ters of the state of Missouri, and to re-
store those segments presently not meet-
ing or only partially attaining their desig-
nated beneficial uses.




Specific goals are:
Enhance public awareness of solutions
to nonpoint source pollution, and pre-
vention of NPS pollution through edu-
cation and outreach efforts such as
Lakes of Missouri Volunteers, Stream
Team Volunteer Monitors, and teacher
training in water quality education.
Support training and certification pro-
grams for those in the agricultural chemi-
cal industry who provide direct assis-
tance and advice to agricultural produc-
ers and other sectors. For example, the
National Agronomy Society recognizes
Certified Crop Advisors who give advice
to farmers in regard to farm chemical
use. Efforts should help ensure the ad-
visors’ professionalism, environmental
awareness, and that they provide accu-
rate, informed assistance.
Maintain leadership and support for the
Missouri Water Quality Coordinating
Committee to continue to provide a fo-
rum for enhancing understanding, pro-
moting implemention, and sharing
nonpoint source information by local,
state, and federal agencies and non-
governmental entities involved in wa-
ter quality issues. Use this and other
forums to generate greater participa-
tion and build new alliances with the
private sector.

Support adoption of conservation prac-
tices that protect environmental qual-
ity without removing land from pro-
duction, except in special cases (such
as in small drinking-water reservoir wa-
tersheds or for wellhead protection).
Work with federal and state agencies
such as the NRCS and the FSA (USDA)
to maximize the targeting of federal and
state resources toward watersheds of
high nonpoint source priority, and to
promote selection of management prac-
tices effective in reducing or preventing

nonpoint source pollution and in improv-
ing stream and riparian habitat.

Work with forestry and agricultural in-
dustry organizations to involve their
memberships in nonpoint source pol-
lution abatement activities and promote
awareness through information and
education efforts; for example, agricul-
tural chemical dealers and sales repre-
sentatives who take extension courses
for continuing education units (CEUSs).
Promote innovative and cost-effective
technologies that offer more effective
or less expensive control measures,
such as through “field days” and dem-
onstrations.

Provide technical assistance, cost-share
assistance for innovative practices, pro-
motional assistance and monitoring
support for agricultural nonpoint
source Special Area Land Treatment
watershed projects implemented by
staff of the Soil and Water Districts
Commission.

Support, technically and financially,
implementation of nonpoint source wa-
tershed projects and demonstrations,
particularly for those water bodies sup-
plying water for drinking.

Financially support demonstrations and
technical assistance on a regional or
watershed basis; that is, of practices
such as whole farm planning, inte-
grated crop management, reduced ni-
trogen applications, pest scouting, ri-
parian corridor reestablishment, appro-
priate animal waste management, and
other practices and systems, which may
be expected to contribute to environ-
mentally sound farm management.
Expand capabilities in geographic in-
formation systems for use in watershed
assessments and prioritization.
Actively seek new partnerships in the
private sector; for example, the Mis-




souri Corn Growers Association is ac-
tively involved in water quality moni-
toring, and other commodity groups
are becoming involved as partners.
The department has been revising the
Nonpoint Source Management Plan, which
focuses the state and federal activities that
are directed toward nonpoint source pol-
lution and directs federal funds toward eli-
gible management practices. The
Nonpoint Source Management Plan will be
released for public review and formal re-
vision in calendar year 1999. Public par-
ticipation is encouraged.

IMPAIRED WATERS

There is, in 1999, heightened interest
at the national level in sections of the fed-
eral Clean Water Act pertaining to the iden-
tification and treatment of impaired wa-
ters. It is believed that this interest will
translate into additional funding for Mis-
souri and other states to accelerate ongo-
ing programs that address both point and
nonpoint pollution sources.

The federal Clean Water Act requires
states to assemble a list of waters that do
not meet water quality standards. This
list must be completed and submitted ev-
ery two years. DNR completed the 1998
list and submitted it to the U.S. EPA in
October, 1998. The list contains the names
of 165 streams, lakes, and rivers. EPA must
review the list and either accept or modify
it. Once the list is made final, the state is
obligated to complete studies to determine
actions needed to return the waters to
compliance with standards. These stud-
ies are used to determine what are called
“Total Maximum Daily Loads (TMDLs).”
Finally, the state is responsible to ensure
the needed actions are taken, and the
waters are returned to compliance.

WATER PorLutioNn ConTtrOL TooLs

There are many methods the state
uses to protect its waters or repair dam-
aged waters. These include monitoring
water quality and the status of pollution
control facilities, permitting, financial and
technical assistance and enforcement.

Monitoring water quality is fully de-
scribed in a separate chapter (see page
23). Monitoring information is compiled
into several reports, the most notable be-
ing the “305(b) report,” which is required
by the federal Clean Water Act, Section
305(b). This report documents how wa-
ter in the wells of each state meet that
state’s water quality standards. For ex-
ample, it identifies the mileage of waters
that provide for safe swimming, and those
that are expected to be safe, but are not.
These reports also provide the basis for
establishing impaired waters lists and other
management activities. The 305(b) reports
are prepared every two years and the data
are reported to Congress.

In addition to monitoring water qual-
ity throughout the state, the department
compiles lists of water pollution control
needs, which support the state’s requests
for federal grant and loan assistance. The
Needs Survey, as it is known, documents
the work that must be done to bring wa-
ter quality related facilities into compli-
ance with design standards or other con-
ditions where they will not damage water
quality. Federal grant and loan funds are
apportioned to the states in relation to their
needs.

In addition to permits described un-
der Wastewater Treatment Systems, per-
mits are required for concentrated animal
feeding operations (CAFOs). The permits
ensure that properly designed facilities are
constucted for holding animal wastes.
Letters of Approval (LOA) are offered for




animal feeding operations smaller than
1,000 animal units. An animal unit is the
equivalent of one beef steer. This volun-
tary program was developed two decades
ago, and has been operated by the de-
partment as a free service to agricultural
producers.

The Department of Natural Resources
administers a program that distributes
grants or low-interest loans for the con-
struction of wastewater treatment and
drinking water treatment facilities. The
funds for this program come from the state
and the U.S. Environmental Protection
Agency. In 1998, this loan program dis-
pensed loans valued at $68 million.

The loan program has been in effect
since 1990 and requires that most of the bur-
den of funding falls on cities. From 1972 to
1992, a state-federal grant program funded
up to 90 percent of the construction costs
of wastewater treatment facilities, which
helped meet the needs of both expanding
populations and replacement of aging fa-
cilities. Today, there is concern about the
ability of the present funding system to con-
tinue to meet construction needs.

In 1995, DNR entered into an agree-
ment with the Department of Agriculture
to operate an agricultural loan program.
Under this program, DNR will loan funds
to the Agricultural and Small Business De-
velopment Authority (ASBDA). The
ASBDA will use the funds to finance, at
subsidized interest rates, animal waste fa-
cilities for producers. The loans are lim-
ited to animal feeding operations of less
than 1,000 animal units. Producers’' re-
payments are used by ASBDA to repay the
loan from DNR. The department has com-
mitted $10,000,000 to these loans. Another
$10,000,000 is available if the program is
successful.

Enforcement actions related to water
pollution are sometimes necessary. Dur-

ing 1998, there were about 258 active cases
involving violations of the Clean Water Law
or regulations. Of these, 83 cases were
resolved, and the facilities returned to
compliance during the year. These settle-
ments included collection by DNR and the
attorney general’s office of more than
$1,200,000 for environmental damages and
penalties.

SOIL AND WATER CONSERVATION

Soil is a fragile natural resource ca-
pable of sustaining human life. All living
things depend on the soil for food. Ev-
erything we eat, and most of what we wear
comes from the soil.

Today, farmers work soils intensively
to produce food for a growing popula-
tion. In Missouri, agriculture is one of the
largest industries. Of the 44 million acres
in the state, more than half (27 million)
are devoted to agricultural production.
Sometimes, however, agricultural produc-
tion can contribute to erosion.

Erosion is a process where wind and
water move crop-producing soil off the
land. This topsoil often collects in ditches,
along roadsides or ends up in our lakes,
rivers and streams. To prevent this, many
landowners employ various soil conserva-
tion practices on their farms. Controlling
and preventing erosion on Missouri’s farms
helps ensure production and keeps food
plentiful and prices reasonable for future
generations.

Missouri is now a leader in soil con-
servation, but in the past the state had the
second highest rate of soil erosion in the
nation. In 1984, 1988, and again in 1996,
Missourians voted for a one-tenth-of-one-
percent sales tax to support soil and water
conservation efforts and state parks. The
tax money added a unique twist to an al-




ready strong mix of federal, state and local
players working to save our soil.

Each county has a soil and water con-
servation district formed by a vote of eli-
gible landowners in the county. These
landowners also elect the board of super-
visors to oversee the operations of the dis-
trict. The supervisors work with the land-
owners and encourage them to participate
in the district’s voluntary programs. They
work together to make decisions on the
best treatments for the land.

The local districts work with the Mis-
souri Soil and Water Districts Commission
and the federal Natural Resources Conser-
vation Service (NRCS) to administer the state
soil and water conservation programs. The
Commission sets the policy for use of the
tax money and administers it through DNR’s
Soil and Water Conservation Program. More
than 75 percent of expenditures have gone
back on the land. NRCS offers technical
expertise to landowners on the best treat-
ment or preventive measures for their land.
Other partners include the University of
Missouri—OQutreach & Extension, and the
Missouri departments of Agriculture and
Conservation.

Missouri is now first in the nation in
the rate of reducing soil erosion. But more
than 4 million acres of agricultural land
still need treatment. The Commission’s
work and goal for the coming years is
outlined in its “Plan for the Future.”

The goal is to treat 95 percent of all
agricultural land in the state by the year
2006. Through the programs that have
been set up to do that, participants also
will address agricultural runoff and water
quality issues, thus providing the state with
a second benefit on its investment.

One way to do that is through the
Special Area Land Treatment (SALT) Pro-
gram. This program brings landowners
in watersheds together to help solve soil

erosion and water quality problems. Keep-
ing soil and agricultural chemicals out of
rivers and streams and on the land con-
tributes to agricultural productivity and
good water quality.

PiLot AGRICULTURAL NONPOINT SOURCE
(AGNPS) SpeciaL AREA LAND TREATMENT
(SALT) Projects

Currently, the SALT program is being
expanded to address nonpoint source pol-
lution issues associated with runoff from
production agriculture. The SALT program
is a voluntary approach to natural resource
management and conservation. A project
grant is made available to local Soil and
Water Conservation Districts to provide gen-
eral support for the project, technical assis-
tance, and information and education ac-
tivities in the watershed. Financial assis-
tance is available to landowners to encour-
age the adoption and implementation of best
management practices. SALT projects are
coordinated with the Natural Resources Con-
servation Service (NRCS) of the U.S. Depart-
ment of Agriculture (USDA), and their Envi-
ronmental Quality Incentive Program (EQIP),
so that the same acreage does not have two
projects at the same time.

The intent of the pilot AgNPS SALT
projects is to provide a basic level of re-
sources to make significant contributions
to the control and reduction of nonpoint
source water pollution from agricultural
runoff. The concept is based on numer-
ous partners contributing to the project
and various tools utilized to accomplish
project goals. Through joint efforts, lim-
ited resources and funding can be used in
a cost-effective manner.

There are currently twelve pilot AgNPS
SALT projects, portions of which are located
in 20 counties throughout the state. Because




boundaries of AgNPS SALT projects are based
on hydrologic (or watershed) units, five of
the twelve projects overlap into more than
one county. The twelve pilot projects are
located in the following counties: Harrison,
Grundy, Daviess, DeKalb, Clinton, Ray,
Carroll, Caldwell, Chariton, Randolph,
Howard, Saline, Boone, Osage, Bates,
Laclede, Greene, Newton, Barry, and Stod-
dard.

Some of the water quality issues being
addressed in the pilot projects include: Sedi-
mentation, nutrification (by nitrogen and
phosphorus), chemical contamination from
pesticides and herbicides, loss of aquatic
habitat, stream-bank erosion, fecal coliform
bacteria from animal wastes, and karst
groundwater contamination. Often, AgNPS
SALT projects provide a springboard for
landowners to address additional natural re-
source problems. Landowners working to-
gether in this way can address additional
resource goals, such as improved water qual-
ity and improved pasture management,
along with erosion treatment and control.

Two programs administered by the Soil
and Water Conservation Program that help
landowners carry out these objectives are the
cost-share and loan interest-share programs.
The cost-share program funds up to 75 per-
cent of the cost of installing conservation
practices on agricultural land. Through this
program, the state has installed some 107,000
conservation practices, saving about 140 mil-
lion tons of topsoil on about 1.7 million acres
of cropland and pastureland. The loan inter-
est-share program refunds a portion of the
interest on loans for purchasing conserva-
tion equipment.

The Soil and Water Districts Commis-
sion considers local soil and water conser-
vation districts to be the delivery system
for its conservation programs. As such, a
major point of the Plan for the Future is to
strengthen the role of the local districts.

Districts receive grants to provide techni-
cal assistance for landowners and other
operational costs.

Finally, the Commission plans to as-
sist in the completion of the initial inven-
tory of Missouri’s soil resources by the end
of state fiscal year 2002.

Missouri is a leader in soil conserva-
tion as a result of soil and water conserva-
tion districts’ work and the voluntary com-
mitment of Missouri farmers. These soil
successes will pay off for the state’s water
quality as well.

HAZARDOUS WASTES

The department regulates hazardous
waste to protect human health and the en-
vironment and to ensure that any contami-
nation is remediated as quickly as possible.
The department oversees groundwater and
surface water monitoring at hazardous
waste sites within the state. As part of the
oversight, hazardous waste facilities are re-
quired to determine the impact of past and
present waste management practices on
water quality. This includes determining
the extent of contamination, the distribu-
tion of contamination and the potential
impact on other waters or water users. If
contamination is found to pose a threat,
the department will ensure remedial ac-
tions are taken.

Groundwater and surface water moni-
toring activities, and any subsequent re-
mediation, can occur at four different types
of sites:

1) Resource Conservation and Recov-
ery Act (RCRA) treatment, storage
and disposal facilities (TSDs),
Superfund cleanup sites,

Voluntary cleanup sites, and
Leaking underground storage tank
facilities.

2)

3)
4)
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DNR field investigatiors use drilling equipment to
collect subsurface soil samples at a hazardous
waste site. Photo from DEQ/ESP.

As of May 24, 1999, 4,021 of Missouri’s
hazardous waste generators were consid-
ered “small quantity generators” and 700
were considered “large quantity genera-
tors.” There presently are 66 RCRA TSDs
in Missouri.

The department may require RCRA
TSD facilities whose practices might affect
large bodies of surface water in Missouri
to have a surface water-monitoring pro-
gram. Currently, nine RCRA TSD facilities
in Missouri are monitoring surface water
for various contaminants. These facilities
are required to report to the department at
least once per year. The results of the
monitoring are examined and tracked by
the department.

In accordance with state regulation,
a TSD facility that is subject to federal
groundwater monitoring requirements
must conduct groundwater monitoring on
a regular basis until released from such
obligation by the department. Currently,
47 TSD sites are conducting groundwater
monitoring in Missouri. Of these 47 sites,
21 are actively remediating groundwater
contamination to improve the quality of
water that may ultimately migrate to sur-
face water bodies or drinking water
sources.

Each TSD facility must submit an an-
nual groundwater monitoring report to the
department for an official evaluation. The
evaluation includes determination of con-
tamination data trends and the extent of
contamination resulting from TSD facility
operation. All groundwater monitoring
data from RCRA TSDs in Missouri are en-
tered into a database where it can be tracked
and evaluated. The DNR periodically con-
ducts groundwater monitoring field audits
at TSD facilities to help ensure that their
samples are collected and analyzed in ac-
cordance with accepted standard operating
procedures and that the sampling data gen-
erated by TSDs are reliable.

There are additional RCRA facilities
and Superfund sites in Missouri where the
federal government is the lead agency.
These sites, which are being remediated,
by the U. S. Department of Defense or the
Department of Energy, are also required
to monitor groundwater for contamination.
The Missouri Department of Natural Re-
sources evaluates and tracks contamina-
tion data provided by these facilities. There
are 45 currently or formerly used federal
facilities. Two facilities are actively reme-
diating contaminated groundwater, and
three additional facilities are in the final
design phase of remedial actions to be
taken.
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Additional hazardous waste sites fall
under the “Superfund” law and its amend-
ments. Superfund includes the authority
to initiate surface and groundwater inves-
tigations and subsequent remedial actions.
The Department of Natural Resources per-
forms site assessments on potential Super-
fund sites and from these assessments, de-
termines the degree of surface and ground-
water investigations that will be required.

Currently, 68 Superfund sites are under-
going some type of groundwater investiga-
tion. An additional 42 sites are performing
regular groundwater and surface water moni-
toring. Of the 68 sites, 19 are performing
groundwater remediation. The department
requires periodic reporting from these sites.
Contamination concentrations and trends are
tracked in order to recommend future ac-
tions.

In 1994, the department began allow-
ing hazardous substance sites to implement
their own voluntary cleanup, thus creat-
ing Missouri’'s Voluntary Cleanup Program.
These sites must quality first by virtue of
not fitting into the RCRA TSD category or
the Superfund National Priority List (NPL),
and then must express the willingness to
remediate their site by entering into a for-
mal agreement with the department. Cur-
rently, 113 sites are undergoing voluntary
cleanup, and 51 other sites have completed
cleanup and received certificates of
completion. Of the 113 sites undergoing
cleanup, 60 sites involve groundwater
monitoring or remediation, either in place
now or expected to become part of the
site cleanup.

STORAGE TANKS

The department also regulates the op-
eration and maintenance of underground

storage tanks, as leaking tanks can pose a
significant threat to Missouri’s water re-
sources. Tanks containing petroleum prod-
ucts and some hazardous substances com-
prise the regulated tanks in Missouri.

Most releases from underground stor-
age tanks are gasoline releases. Gasoline
poses a threat to groundwater because it
contains benzene, a known carcinogen,
and other chemical constitutents, such as
methyl tertiary butyl ether (MTBE). MTBE
is an additive to fuel to help the gasoline
burn more completely.

Requirements are in place to reduce
the potential of a release from an under-
ground storage tank (UST). Upgrade stan-
dards that took effect December 22, 1998,
required UST’s to be equipped with spill
overfill and corrosion protection. As of
the deadline, 62 percent of the UST’s in
the state were known to meet the upgrade
standards. Because a number of these
tanks are in temporary closure, the actual
percentage of in-use tanks in compliance
was 71.6 percent. Another requirement
for UST owners is to have leak detection
installed on their systems. Leak detection
methods are designed to alert the owner
of a release occurring on their tank sys-
tem.

Despite these requirements, releases
from tanks will continue to occur. Own-
ers and operators are required to report a
release from a tank to the department.
Project managers are assigned to specific
release sites to oversee the cleanup and
remediation of tank releases and work
with the owners and operators to devise
a plan to clean up the contamination. Over
the past ten years, more than 4,900 re-
leases from underground storage have
occurred with almost 3,600 of those be-
ing remediated to department standards.

12



TANK Facrts As oF Dec. 31, 1998

Underground Storage Tank Releases ... 4,902

UST Clean-ups Completed ..................... 3,591
UST On-going Clean-ups..........ccccoeueunene 1,311
Aboveground Storage Tank Releases

in Remedial Oversight.........cccccciiiis 203
AST Clean-ups Completed.................c........ 15
AST On-going Clean-ups .......ccccccevveeennee.. 188
Total USTs (active and closed) ............ 35,810
Total Closed USTS ..ccoooviiiviiiiieiiiieiiiiennn, 23,015
Total Active and Temporarily

Closed TISTS ...c.nsimmrsnsssonsamersssomsssarsnesns 12,795
Active USTs Known to Meet Upgrade

Requirements ... .. 8,036 (62.8%)
Active USTs Known to Meet Leak

Detection Requirements ........ 10,550 (82.5%)
In-Use USTs Known to Meet Upgrade

REGUINSTNERIS .o siuvasmmmmismisisnis 71.6%

SOLID WASTES

Historically, some landfills have been
a source of surface and groundwater con-
tamination. As of April, 1994, stricter fed-
eral subtitle D design and operational re-
quirements affected all operating landfills
in Missouri. Some of the new require-
ments are related to establishing, devel-
oping and maintaining surface and
groundwater monitoring. These include:
detailed hydro-geologic investigations; in-
stallation of groundwater monitoring wells
capable of detecting any contaminants that
could leave the site; and installation of a
composite liner and leachate collection
system on areas that were not covered by
waste as of April, 1994.

Another change that should help pro-
tect water quality in Missouri relates to the
final “cover cap” requirements. Areas al-
ready landfilled but not properly closed will
require a final cover cap of at least two
feet of compacted clay and one foot of soil.
All areas with a geomembrane liner

(an impermeable material that does not
allow liquids to pass through it) require
cap designs that include a geomembrane,
even if the areas were previously permit-
ted for another final cover cap design.

There are more than 150 closed or
abandoned landfills scattered throughout
Missouri. These older landfills were not
constructed or operated like the modern
subtitle D sanitary landfills we have today.
The presence of these older landfills poses
an unknown impact to the water resources
of Missouri. No statewide assessment has
been conducted; however, it is very pos-
sible that they are contributing leachate
contamination to both surface and subsur-
face waters.

DNR field investigatior measures the static water
level in a landfill groundwater monitoring well.
Photo from DEQ/ESP.




WELLS FOR WATER, HEAT PUMPS,
MONITORING AND MINERAL
TESTING

If wells are not constructed properly,
they may allow surface water, with its con-
taminant load, to bypass the earth’s natu-
ral filtering system and enter directly into
drinking water aquifers. The “Water Well
Drillers Act” was passed in 1985. By the
fall of 1987, rules were in place govern-
ing the construction of domestic water
wells, pump installations, and the plug-
ging of abandoned wells. The drilling con-
tractors and pump installation contractors
were required to be permitted, and their
rigs were required to be registered.

This law was passed to ensure that the
quality of Missouri’s groundwater is main-
tained at the highest level practical to sup-
port present and future use. The impor-
tance of this law and its enforcement plays
a pivotal role in the protection of our ground-
water.

An important amendment to this law
was passed in 1991. The amendment
brought the heat pump, monitoring well,
and mineral test hole drilling industries
under regulation. It also created the Well
Installation Board. The department’s Di-
vision of Geology and Land Survey, with
the approval of the Well Installation Board,
is responsible for implementation of the
Water Well Drillers Act.

A total of 8,271 wells were reported
drilled in 1998. This includes 6,877 water
wells, 1,151 monitoring wells and 243 heat
pump wells. Also, 1,400 wells were reported
plugged and 334 wells were reconstructed.
Some 2,483 water pumps were installed. A
total of 1,611 contractors are currently per-
mitted in the following areas: 513 water
well; 987 pump installation; 642 monitoring
well; 327 heat pumps; and 68 test holes. A
total of 1,353 rigs were permitted for 1997.

As a tool to aid in proper well con-
struction, the Division of Geology and
Land Survey has been accumulating geo-
logic information on wells since the early
1900s. Data on over 25,000 wells drilled
within Missouri has been assembled into
a database system to allow easy access
and retrieval of the information. As new
wells are drilled, additional data are added
to the system to improve our understand-
ing of subsurface geology in Missouri. In
early 1997, a project to edit the data for
consistency with current terminology was
completed by division staff. Anyone who
desires access to the well log data must
request permission and receive a password
by contacting the DGLS Administration
Program at Rolla, Missouri.

WELLS FOR OIL, GAS AND
UNDERGROUND INJECTION

The Oil and Gas Law was passed in
1965. This law requires wells used for oil
and gas production, water disposal, en-
hanced oil recovery, gas storage and geo-
logic information to be constructed in a
manner that does not contaminate surface
and groundwater resources. Approxi-
mately 4,700 wells have been permitted
since 1966. In 1998, 111 wells were per-
mitted.

In addition to ensuring proper well
construction, the oil and gas law requires
a plugging bond to be placed on all per-
mitted wells. This bond is required to be
maintained until the wells are properly
plugged. In the event an operator im-
properly abandons a well, the plugging
bond is forfeited and the state, working
through the Missouri Oil and Gas Coun-
cil, has the authority to plug the well.

The Underground Injection Control
Program is an EPA-delegated program for
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which Missouri has primacy. Injection
wells have been divided into five classes
by EPA, based upon the type of fluid in-
jected and where it is injected in relation
to underground sources of drinking wa-
ter. Missouri has wells that fit into two of
these classes — Class II and Class V.

Class II wells are oil- and gas-related
injection wells. These wells may be used
for the disposal of other fluids produced
during oil extractions (mostly water) back
into the producing horizon, or for en-
hanced recovery methods to increase pro-
duction. These wells are subject to regu-
lation under the Missouri Oil and Gas Law.

Class V wells (also called shallow in-
jection wells) include a variety of well types
that inject fluid into or above an under-
ground source of drinking water. In Mis-
souri, this well category includes mine back-
fill wells, septic systems (tank and lateral
field), sinkholes improved for drainage pur-
poses, heat pump systems, and injection
wells used in groundwater cleanup projects.
Septic systems are regulated by the Depart-
ment of Health. Most other types of Class V
injection wells are regulated through the
Clean Water Law. The department adminis-
ters the program and maintains an inven-
tory of Class II and Class V wells.

RECLAMATION OF MINED LANDS

The mission of the Land Reclamation
Commission and the Land Reclamation Pro-
gram is to assure the beneficial restoration
of mined lands and to protect public health,
safety and the environment from the ad-
verse effects of mining within Missouri.
Active mining regulation includes permit-
ting, inspection and enforcement activities.
The minerals regulated include coal, in-
dustrial minerals (clay, barite, limestone,
sand and gravel, oil shale, and tar sands)

and metallic minerals (lead, iron, zinc, cop-
per, gold and silver). While the Land Rec-
lamation Commission is responsible for
overseeing coal and industrial mineral laws,
the responsibility for carrying out the du-
ties associated with metallic minerals regu-
lations rests solely upon the Land Recla-
mation Program and the director of the De-
partment of Natural Resources.

At active coal mines, surface water
quality is protected through National Pol-
lutant Discharge Elimination System
(NPDES) permitting. NPDES monitoring
ensures that acid-forming spoils are being
properly managed and adequate soil ero-
sion control measures are being taken to
prevent sedimentation or acid mine drain-
age from entering downstream tributaries.
As for the protection of groundwater, coal
mining companies are required, under land
reclamation permits, to conduct hydrogeo-
logic assessment prior to, during, and after
mining. They evaluate any impacts to
groundwater quantity or quality in the vi-
cinity of mine sites. Mine operators are
further required to mitigate adverse effects
stemming from mining activities.

For industrial minerals sites, the hy-
drogeologic evaluations are not required..
Measures to control erosion and sediment
movement off-site are required. Under the
Metallic Minerals Law, the two lead min-
ing companies and the one iron ore min-
ing company in Missouri are required to
provide plans and financial assurance for
the continued maintenance of the mine
waste sites after mining ceases. The ob-
jective is to ensure that the sites are stable
and not subject to wind or water erosion
of the waste materials (tailings). This pri-
marily involves a coordination role to en-
sure that dam safety, water pollution con-
trol, air pollution control, and hazardous
waste management regulatory require-
ments are met.
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An estimated 14,200 acres at approxi-
mately 700 industrial minerals mine sites
in Missouri are permitted for mining.
Nearly 19,000 acres at 17 coal mine sites
are permitted and are either actively be-
ing mined or are in various stages of rec-
lamation. In addition, there are 14 coal
mine bond forfeiture sites with approxi-
mately 5,100 acres that the department
now has responsibility to reclaim. Six of
these projects have been completed and
eight are in various stages of reclamation
design or construction. The 10 lead mine
sites and one iron ore mine site permit-
ted under the Metallic Minerals Law com-
prise approximately 4,600 acres.

Serious health, safety, and environ-
mental problems are often associated with
coal mine lands that were left abandoned
or inadequately reclaimed prior to passage
of state and federal coal mining statutes
in 1972 and 1977, respectively. The prob-
lems are being eliminated over time as
funding becomes available through the
Federal Abandoned Mine Land Program.

More than 72,000 acres of coal mine
lands have been disturbed in Missouri’s
history. Since 1989, several projects have
been completed that have improved wa-
ter quality on 3,700 of those acres. These
areas include: Huntsville Gob II in
Randolph County; Keoto Gob in Macon
County; Sweet Spring Creek in Randolph
County; Crutchfield in Randolph County;
Tebo Creek in Henry and Johnson coun-
ties; three separate Cedar Creek projects
in Boone and Callaway counties; Middle
River in Callaway County; and Upper Ce-
dar Creek Watershed Reclamation in
Boone and Callaway counties. Other
projects include the closure of abandoned
mine shafts and the stabilization of sev-
eral mining subsidence sites.

EMERGENCY RESPONSE

The department staffs a 24-hour tele-
phone line for reporting environmental
emergencies, and maintains a unit that re-
sponds to the scene of environmental emer-
gencies when situations warrant. Response
personnel are trained to provide technical
assistance concerning response, containment
and cleanup of hazardous materials. This
assistance includes responding to emergen-
cies on the Missouri River and the Missis-
sippi River, for which the department uses
a 24-foot vessel equipped with specialized
response gear.

In FY '97, nearly 1,750 incidents were
reported, for which DNR staff provided as-
sistance. Staff have been assigned to five of
the regional offices to improve response ca-
pability. Each region has a primary emer-
gency response vehicle, supplied with spe-
cialized equipment, to assist in mitigation
of emergencies.

In FY '98, 1,736 incidents were reported,
for which DNR staff provided assistance that
consisted of either technical advice over the
telephone or actual on-scene emergency re-
sponse. Staff have been assigned to five of
the DNR regions to improve response ca-
pability. In FY ’96, prior to staffing the re-
gions with trained emergency response per-
sonnel, DNR responded on-scene to 17 per-
cent of the incidents that were reported to
the department. In FY 98, after the regions
became fully staffed with response person-
nel, DNR responded on-scene to 34 percent
of the reported incidents. Each region has
a primary emergency response vehicle, sup-
plied with specialized equipment, to assist
in mitigation of emergencies.
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spills on major waterways

Large underflow dam constructed on the Chariton River to contein petiolewnt fron a catastrophbic pipeline
release. Photos from DEQ/EST
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RSMo 640.405— The department shall
represent and protect the interests of the
state of Missouri in all matters pertaining
to interstate use of water, including the
negotiation of interstate compacts and
agreements, subject to the approval of the
general assembly. Any department of state
government affected by any compact or
agreement shall be consulted prior to any
final agreement.

Missouri shares the waters of its ma-
jor rivers with 19 other states. Upstream
states and Indian tribes can use water from
these rivers before they reach Missouri.
Federal agencies also manage much of this
water. To make sure that Missouri’s inter-
ests are considered, the department rep-
resents the state of Missouri in the follow-
ing river basin associations:

UPPER MISSISSIPPI RIVER BASIN
ASSOCIATION

The Upper Mississippi River Basin As-
sociation (UMRBA) is made up of repre-
sentatives of Missouri, Wisconsin, Minne-
sota, lowa and Illinois. Governor
Carnahan appointed Steve Mahfood, di-
rector of DNR, as Missouri’s UMRBA rep-
resentative.

The Association developed a master
plan to balance economic development

INTERSTATE USE OF WATER

with environmental improvement on the
upper Mississippi River. UMRBA works
through Congress and the states to carry
out provisions in the master plan, and pur-
sues a legislative agenda as agreed upon
by the board members. The Association
also serves in an oversight or review ca-
pacity for the ongoing Mississippi River
Navigation Study, scheduled for comple-
tion in 1999, to improve river transporta-
tion with attention given to environmen-
tal concerns. The Association has been
very successful at bringing in federal fund-
ing to enhance the Mississippi River.

MISSOURI RIVER BASIN
ASSOCIATION

Membership of the Missouri River Ba-
sin Association (MRBA) includes Missouri,
Kansas, Iowa, Nebraska, North Dakota,
South Dakota, Montana, and Wyoming,
plus one member representing Indian
tribes. Governor Carnahan appointed
Steve Mahfood, director of DNR, as
Missouri’s MRBA representative. The As-
sociation is currently working with the U.S.
Army Corps of Engineers on revising the
Master Water Control Manual for the Mis-
souri River. It also pursues a legislative
agenda as agreed upon by its Board of
Directors, and provides a forum for the
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discussion of contemporary water resource
issues in the basin, such as tribal water
rights, flow management, agricultural is-
sues, and endangered species.

For the past 10 years, the states of
the Missouri River basin have been em-
broiled in controversy over how the river
should be managed. The disagreement,
brought on by severe and persistent
drought that began about 1988 and ended
with the Great Flood of '93, focuses on
the requirements embodied in the Missouri
River Master Water Control Manual. This
document, familiarly called the “Master
Manual,” guides the Corps’ Reservoir Con-
trol Center in Omaha. The Control Cen-
ter operates the system of dams and res-
ervoirs that enable management of the
river's flow.

The Master Manual was written to di-
rect the Corps’ administration of the Wa-
ter Development Act of 1944, which au-
thorized construction of the dams and di-
rected the Corps to provide benefits as
specified in the legislation. As long as
rainfall in the basin was normal or above,
there was little disagreement between the
states of the upper basin and those of the
lower river. However, the system was not
severely tested by drought until reservoirs
began to be drawn down in response to
the six-year drought that began in the late
1980s.

The crux of the disagreement is fun-
damental. Upper basin states contend that
reservoir levels ought to be held at high
levels — even in drought — to protect the
recreational industry that has developed
around the six large lakes on the upper
river. The downstream states view this
position with considerable alarm, because
it would deny them the use of a signifi-
cant share of the water stored in the res-
ervoirs.

In effect, if the upstream states were
to be successful in changing the manage-
ment strategy to meet their demands, it
would completely compromise the pur-
poses for which the system was designed
and built. The design objectives for the
system were to store water in wet sea-
sons, and release it in dry seasons, to pro-
vide flood control, navigation, water sup-
ply, power generation, irrigation water,
and fish and wildlife benefits throughout
even the most severe droughts.

During the past two years, the MRBA
has been developing recommendations for
improving the river.

The Department of Natural Resources,
as lead agency for the state, has become
involved in the potential revision of the
Master Water Control Manual for the op-
eration of the Missouri River dams by the
U.S. Army Corps of Engineers. Depart-
ment staff members have been attending
1998-1999 workshops on the Master
Manual, held by the Corps, from Montana
to Louisiana.

Political winds continue to push the
Corps to change the way the river is oper-
ated in ways that would harm Lower Mis-
souri River water uses, especially in Mis-
souri. The department initiated a review
of 13 technical volumes produced by the
Corps, as well as many subsets and tech-
nical appendices of the volumes published
in 1993 and updated in 1998.

Controversial proposals include pro-
viding what is called a “spring rise” in river
stage, altering permanent pool levels in
the main stem reservoirs, and changing
navigation guide curves. All of the pro-
posed changes alter the flow regimes of
the river. Still, extremely important envi-
ronmental benefits can be achieved by
collaborative efforts among resource man-
agement agencies in the states along the
Missouri River.
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ARKANSAS-WHITE-RED BASINS
INTER-AGENCY COMMITTEE

The Arkansas-White-Red Basins Inter-
Agency Committee (AWRBIAC) includes
representatives from the states of Missouri,
Arkansas, Louisiana, Texas, Oklahoma,
Kansas and New Mexico. Governor
Carnahan appointed Steve Mahfood, di-
rector of DNR, as Missouri’s AWRBIAC rep-
resentative. Federal agencies in AWRBIAC
include the Dept. of the Interior, U.S. Geo-
logical Survey, Bureau of Reclamation,
National Oceanic and Atmospheric
Agency, Federal Emergency Management
Agency, U.S. Army Corps of Engineers, and
the Natural Resources Conservation Ser-
vice.

The committee exists primarily for co-
ordination and communication purposes.
Administration and hosting of meetings are
rotated among both state and federal mem-
bers. The primary activity of interest to
Missouri is the development of a revised
operating plan for the White River, which
includes Table Rock Dam, Clearwater
Dam, and part of Lake Norfork in Missouri.
Also of interest is the development of
abatement measures and methodology to
improve dissolved oxygen content of the
tailwaters of White River dams. A new
operating plan for the White River has
been developed that improves economic
return while addressing issues related to
low dissolved oxygen in the tailwaters that
flow from hydropower dams.

LOWER MISSISSIPPI RIVER
CONSERVATION COMMITTEE

The Lower Mississippi River Conser-
vation Committee (LMRCC) has member-
ship that includes the states of Missouri,
Tennessee, Kentucky, Arkansas and Loui-

siana. Federal agencies represented in-
clude the U.S. Army Corps of Engineers,
Environmental Protection Agency, U. S.
Geological Survey, Natural Resources Con-
servation Service and U.S. Fish & Wildlife
Service.

The LMRCC differs from other basin
associations by including fish and wildlife
agencies as well as environmental regula-
tory agencies. The LMRCC has several
operating committees that deal with spe-
cific subsets of lower Mississippi interests,
such as fish and wildlife and water qual-
ity.

The LMRCC is addressing several wa-
ter quality issues, including Gulf hypoxia.
Hypoxia is thought to be caused by ex-
cessive nutrients in Mississippi River wa-
ter flowing into the Gulf of Mexico. High
nutrient levels ultimately result in oxygen
depletion and the development of a wide-
spread “dead zone” in the Gulf that has
been characterized as the marine equiva-
lent of the “ozone hole” over Antarctica.
This is an issue for Missouri because the
source of nutrients has been identified as
nitrates and phosphates coming from
grain-producing states in the Midwest,
both point sources and nonpoint sources.

The 1986 Water Resources Develop-
ment Act authorized the Corps of Engi-
neers to purchase land and develop fish
and wildlife habitat on existing public
lands to partially compensate losses in-
curred as a result of the Missouri River
Bank Stabilization and Navigation Project.

In Missouri, the plan output on non-
public land is acquisition of 14,450 acres,
and on public lands is the development
of 14,350 acres of habitat. Following ap-
proval of the federal FY 99 budget and
completion of pending purchases, the
Corps of Engineers will have acquired
11,902 acres. Sites are: Hamburg Bend
in NW Missouri, the mouth of the
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Nishnabotna River, lands adjacent to
Thurnau Conservation Area, Overton Bot-
tom, Morrison Bend and Berger Bend.

Developments on Department of Con-
servation lands are being planned for
Grand Pass, Worthwine Island, Howell Is-
land and Columbia Bottom.

While these acreage limitations are a
given, there is also a limited amount of
dollars. The full appropriation in 1997
dollars is about $72 million for the project
in Missouri, lowa, Kansas and Nebraska.
Missouri’s share of that is approximately
50 percent, with one-half of it expended
to date. Depending on annual appropria-
tions, the project could go for another
three to five years.

INTERSTATE COUNCIL ON
WATER POLICY

The Interstate Council on Water Policy
(ICWP) is a national organization, with
members representing state water resource
agencies, that strives to promote the inter-
ests of states in dealing with the federal
government on issues related to water.
ICWP has a Washington office and a board
of directors elected from among state mem-
bers. The organization sponsors annual
forums addressing water resource issues
of interest to states, and an annual confer-
ence in Washington to bring together fed-
eral agency officials and Congressional staff
with state representatives to discuss water
resource concerns of states.

MISSISSIPPI RIVER PARKWAY
COMMISSION

The membership of the Mississippi
River Parkway Commission (MRPC) in-
cludes all states of the Mississippi River
main stem, plus various other agencies and
interest groups. The MRPC’s major thrust
is toward improving opportunities for tour-
ism growth along the Mississippi River
corridor from New Orleans to St. Paul.

In 1997, Governor Carnahan ap-
pointed four commissioners and the Mis-
souri legislature appointed four members,
to form a revitalized Missouri commission.
The department participates in a techni-
cal advisory capacity, with the Missouri
departments of Transportation and Con-
servation, and the Division of Tourism.

Missouri’s participation in the MRPC
has focused on improving the environmen-
tal quality of the river corridor as a way to
increase the region’s attractiveness to tour-
ism and economic development.

MISSISSIPPI RIVER BASIN ALLIANCE

The Mississippi River Basin Alliance
(MRBA) includes both individual and
agency/corporate memberships. It is a
relatively new organization that focuses
on environmental issues throughout the
Mississippi River basin. Various commit-
tees focus their energies on issues of cur-
rent importance, such as environmental
justice, nonpoint source pollution, legis-
lative agenda, and monitoring federal
initiatives.

The MRBA meets annually, usually in
St. Louis, for technical sessions and train-
ing activities.
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RSMo 640.409 calls for the depart-
ment to establish, develop and maintain
an ongoing statewide surface and ground-
water monitoring program, the purposes
of which are the following: 1) determi-
nation of ambient surface and ground-
water quality for use as background or
baseline water quality data; 2) detection
of trends in the character and concentra-
tion of contaminants in surface and
groundwater resources; and 3) identifi-
cation of areas bhighly vulnerable to con-
tamination.

The Department of Natural Resources
conducts an extensive monitoring program
for chemicals and microbial contaminants
in public drinking water systems. In FY
97, approximately 2,700 public water sup-
plies were tested, with over 46,000 samples
analyzed. This effort covers both surface
and groundwater sources.

Most of the tests are performed on
tap water, the “finished” water that people
drink or use for cooking; this is water af-
ter treatment. Some “raw” water monitor-
ing also is done to provide operational
data to water system operators, and to help
them in their treatment processes. For
example, well water is tested to help the
water companies know what is entering
their water works.

MONITORING WATER QUALITY

The department has also been pro-
viding testing since January 1996, for dis-
infection by-products (DBPs) in water such
as trihalomethanes (THMs), to help water
suppliers prepare in advance to comply
with regulations that the U.S. Environmen-
tal Protection Agency (EPA) has recently
made final. THMs are potentially cancer
causing agents and have been regulated
in drinking water in Missouri since 1981.
The new EPA regulation is more stringent
and may be difficult for Missouri’s small
surface water suppliers to meet.

The vast majority of water quality vio-
lations are for failure to meet the require-
ments of the Total Coliform Rule. Total
coliform bacteria serve as an indicator that
disease-causing organisms may be present,
and all public water systems in the state
must test for this type of bacteria every
month they dispense water to the public.
The number of major monitoring violations
decreased from 1,328 in 1996 to 1,202 in
1997. A number of systems missed col-
lecting samples for one or two months;
relatively few systems missed sampling for
three or more months.

Public water systems with serious
water quality violations potentially affect-
ing public health or multiple monitoring
violations are placed on a Significant Non-




Complier (SNC) list. The DNR works
closely with violators to return them to
compliance in a timely manner. During
1997, only 87 of the 2,692 public water
systems were on the SNC list.

For all violations, public water sys-
tems are required to notify the customers
they serve. The method of notification
varies by the violation and system type.
Some water quality violations, such as the
confirmed detection of fecal coliform bac-
teria or E. coli, warrant more immediate
action due to the threat to public health.
For such acute violations, DNR requires
systems to immediately notify their cus-
tomers to boil their water before consump-
tion. Boil water orders remain in effect
until the problem has been corrected, and
the water is safe to consume.

A part of the monitoring plan is a vul-
nerability assessment performed to sup-
port the “waiver of monitoring” require-

ments. This indicates various threats to
specific public water supplies and allows
that information to be considered in es-
tablishing monitoring requirements.

The Public Drinking Water Program
uses a vulnerability assessment to deter-
mine which sources of drinking water
need to be tested for certain chemicals. If
certain chemicals are located in a geo-
graphic area that may potentially affect a
drinking water source, that source is moni-
tored for the presence of that chemical in
the water. This allows the cost of analysis
to be focused on the vulnerable sources.
Without these assessments, the department
would have to test every source for every
chemical listed by EPA. Vulnerability as-
sessments save Missouri approximately
$4.5 million per year.

With the 1998 enactment of House Bill
1161, DNR was authorized to conduct
drinking water source water assessments




and delineation. A voluntary, local-initia-
tive source water quality protection op-
portunity for local agencies and water sys-
tems also was authorized. DNR’s source
water assessment plan includes: Delin-
eating source water areas; identifying po-
tential contaminants in those areas; assess-
ing the susceptibility of drinking water
sources to contamination, and providing
this information to the public. Source
water areas will be identified on maps that
will be available to the public upon
completion of the source water assess-
ments in 2003. These maps also will show
the potential contaminant sources identi-
fied during the assessment.

Source water assessments will not
impose any new regulations on source
water areas or potential contaminant
sources located therein. DNR strongly
encourages voluntary source water pro-
tection efforts and hopes that communi-
ties will take advantage of the assessment
results as a starting point for local source
water protection efforts.

The department studies the recharge
areas of springs, and delineates losing
streams and sinkholes to determine areas
where groundwater is particularly prone
to contamination. Harmless fluorescent
dyes are used to trace the movement of
groundwater from its recharge area to its
discharge point.

Since 1989, the department has per-
formed numerous water traces in Karst
where groundwater resources can easily be-
come contaminated by surface activities. In
karst areas, much surface water is channeled
underground in losing streams and sinkholes.
The water lost to the subsurface typically re-
surfaces, sometimes as far as 40 miles away,
at a spring or springs. Water wells between
the recharge point and the receiving spring
can be affected by contaminants entering
losing streams and sinkholes.

areas

The results of individual dye traces
are stored in the department’s Dye Trace
Data Base. Since 1989, several reports
have been published that describe in-
depth studies of several major spring sys-
tems (Hydrogeology of the Bennett Spring
Area, Laclede, Dallas, Webster, and Wright
Counties, Missouri, Water Resources Re-
port No. 38; and Hydrogeology of the
Maramec Spring Area, Water Resources
Report No. 55).

The Water Well Drillers law requires
that all persons engaged in water tracing
register with the department and renew
the registration annually. All proposed in-
jections must be reported to the
department’s Division of Geology and Land
Survey prior to injection of dye, and writ-
ten and graphical documentation of traces
is provided to the department within 30
days after completion of each trace. The
information will be provided to interested
parties upon request at cost of reproduc-
tion. For the trace to be included in the
department’s dye trace database, the data
must be examined by a three-member Dye
Trace Committee. If the data quality and
documentation is satisfactory, then the re-
sults are entered into the department dye
trace database.

Compliance monitoring is performed
to test wastewater from facilities with Na-
tional Pollutant Discharge Elimination Sys-
tem (NPDES) state operating permits.

The department performs a variety of
water- and sediment-quality investigations
each year in the form of complaint investiga-
tions, wasteload allocations, ecological risk
assessments, and fish tissue contaminant
monitoring. Department biologists are cur-
rently developing aquatic macroinvertbrate-
based “biocriteria” for assessing stream qual-
ity in each eco-region of the state. These
criteria will eventually be incorporated into
the state water quality standards.




Staff collect fish for analyses of pollutants that may accumulate in fish tissues. Pboto from DEQ/ESP.

Due to the Flood of 1993, a federally
funded sanitary landfill monitoring project
for flood-damaged sanitary landfills was
implemented. Effects of the flood included
periods of surface ponding, soil saturation,
and elevated groundwater table and in-
creased velocity in the subsurface move-
ment of water. The department received
equipment and training to monitor land-
fills that operated before and after the
flood to determine if any surface or
groundwater contamination occurred.

The results of the study indicated that
landfills contributed no measurable con-
tamination of surface water off-site. Also,
no impact to groundwater could be deter-
mined to have taken place. However,
many of the landfills studied did experi-
ence a significant increase in the migra-
tion of landfill gas (methane) through the
soil away from their facilities.

Some of these migrations present a po-
tential public safety problem due to the
dangers associated with explosion or as-
phyxiation should the gas accumulate in
nearby structures. For example, in the
spring of 1998, a fire started in the base-
ment of a private home situated next to a
closed landfill. A field investigation con-
ducted by the DNR confirmed that the fire
was caused by methane gas migrating from
the landfill into cracks in the floor, and ig-
niting from the water heater. No one was
injured; however, within weeks of the in-
vestigation, the landfill owner purchased
the home and property from the citizen,
and bought another home that was threat-
ened. Both homes were vacated due to
the ongoing threat of explosion. Through
an extension of the original project, fur-
ther study is underway to gain a better un-
derstanding of what can be done to evalu-




ate and address these methane gas migra-
tions that may occur at landfills through-
out the state.

SURFACE WATER QUALITY
MONITORING

The major purposes of the water qual-
ity monitoring program are to: (1) charac-
terize “background” or “reference” water
quality conditions; (2) better understand
flow events, and diurnal and seasonal wa-
ter quality variation and its underlying pro-
cesses; (3) characterize aquatic biological
communities and habitats, and distinguish
between the impacts of water and habitat
quality; (4) assess time trends in water qual-
ity; (5) characterize specific and regional
impacts of point and nonpoint source dis-
charges on water quality and; (6) to check
for compliance with water quality standards
or wastewater permit limits.

All of these objectives are statewide
in scope. Reference conditions of water
chemistry and of aquatic macroinverte-
brates have been or are being used to de-
velop water quality standards. Due to the
cost of environmental monitoring, the de-
partment routinely coordinates its moni-
toring activities with other state and fed-
eral agencies.

The strategy for monitoring varies by
the waters being sampled. Many water
quality monitoring strategies exist includ-
ing monitoring effluent discharges, moni-
toring the impacts of discharges upon lo-
calized surface waters, monitoring ex-
tended impacts from effluent sources, and
conducting surveys of “background” con-
ditions. The monitoring activities through
which these strategies are implemented
take several forms:

1) Fixed station chemical monitoring net-
works. DNR maintains 42 fixed stations

through cooperative agreements with

the U.S. Geological Survey, and rou-

tinely tracks data from 63 other sites.
2) Intensive surveys
Special topic monitoring (fish kill in-
vestigations, bacterial monitoring, con-
taminant transport studies, etc.)
4) Toxics monitoring
Biological monitoring (of aquatic
macroinvertebrates). DNR presently is
monitoring 26 streams annually.
Fish tissue, sediment, and shellfish
monitoring. The Missouri Department
of Conservation monitors about 30 sites
and DNR/USEPA monitors about seven
sites annually for toxicants, primarily
pesticides and metals, in fish tissue.
Monitoring by volunteers — A coopera-
tive program between DNR, the Dept.
of Conservation, and the Conservation
Federation of Missouri has trained and
equipped over 700 people around the
state to conduct both chemical and bio-
logical water quality monitoring. Much
of these data are reported back to state
agencies.

6)

Staff measure stream flow as part of a compre-
bensive stream survey. Photo from DEQ/ESP.




MONITORING PROGRAM
EVALUATION

The water quality monitoring program
within the department evolved as a pro-
gram to characterize and cope with point
source wastewater discharges. This pro-
gram, which has stressed chemical moni-
toring, appears to have been successful.

In 1998, the department shifted em-
phasis of monitoring programs in the fol-
lowing ways: (1) maintain the size of the
fixed station flow and chemistry network,
and include chemical analysis of sediments
in some streams; (2) increase the amount
of intensive chemical and biological wa-
ter quality studies; and (3) increase the
amount of aquatic invertebrate sampling
statewide toward the development of bio-
logical criteria within the water quality
standards.

The major reasons for these changes
are the perception that: (1) more large mu-
nicipal or industrial wastewater discharges

need substantial water quality study to fully
understand their impacts on receiving wa-
ters than the department is presently able
to conduct; (2) biological criteria may be
better than conventional chemical monitor-
ing for characterizing many nonpoint pol-
lution sources; (3) many problems in
streams are not due to water chemistry
problems, but to physical problems in the
stream channel, in the riparian zone, or
farther up in the watershed.

The biggest challenge will be to find
a way to assess the water quality impact
of thousands of confined animal feeding
operations across the state. To date, the
Department of Natural Resources and the
Department of Conservation have been
able to investigate and document at least
a portion of all discharges that have caused
fish kills, but no monitoring program has
ever tried to assess the day-to-day sub-
acute impacts of these pollution sources,
which may be significant.
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RSMo 640.412— The department shall
maintain an inventory on ground and
surface water uses, quantity and users. -
The department shall inventory the follow-
ing: 1) existing surface and groundwa-
ter uses; 2) quantity of surface and
groundwater available for uses in the fu-
ture; 3) and water extraction and use
patterns.

WATER USE

As part of the Major Water Users Law
(RSMo 256.400), the department compiles
water use information. Major water users
are defined as those users that are capable
of pumping greater than 100,000 gallons
per day from either groundwater or sur-
face water. There are 1,887 users regis-
tered. There is no penalty for failing to
report. Most likely, there are many major
water users that do not report. The Major
Water User Database includes information
about location, amount of water used and
type of use (domestic, municipal, irriga-
tion, recreation, industrial, electrical gen-
eration, fish and wildlife, and drainage.)

The department is updating the wa-
ter user registration forms for Internet com-
patibility. Currently, the water user regis-

INVENTORY OF WATER USE AND
AVAILABILITY

tration forms are mailed via the U.S. Postal
Service to the major water users in the
state. Users type in or print in the infor-
mation and then mail the completed form
back to the department. The first stage of
the programming will allow Internet ac-
cess to the registration forms. Adobe Pub-
lic Document Format (PDF) computer files
of the registration forms will be available
in 1999. These PDF files can be linked to
the Water Resources Program—Major Wa-
ter Users Unit Internet web page (http://
www.dnr.state.mo.us/dgls/wrp/
wateruse.html).

1997 MISSOURI RIVER USE AS A
PERCENTAGE OF TOTAL
REGISTERED MAJOR WATER USE

MissouRI
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The second stage will allow users to
complete their annual reporting obligation
by filling out the forms on their home com-
puters, and sending them to the depart-
ment for registration. The registration
forms will be able to be filled out on the
computer screen and then submitted via
e-mail (mowaters@mail.dnr.state.mo.us) to
the department.

The final stage, some time away, will
allow interactive communication between
the users’ computers and the department’s
computers, so that the public can view
their own water usage and anyone can
view and study water use trends by area
and source. The department’s Internet
firewall and other safeguards must be in
place before public sharing of the Major
Water Users database will be allowed. The
data may be copied or “downloaded” to
individual computers to that people can
study them. The original, master database
will be write-protected and in read-only
mode so that the data are not altered.
During the last several years, the data have

DRINKING WATER PROVIDED TO
MISSOURI CITIZENS
BY PuBLiIC WATER SYSTEMS AND
PRIVATE SOURCES

POPULATION
SERVED

BY PRIVATE
SOURCES

9.0% —=

POPULATION SERVED
BY
PusLic WATER SYSTEMS

been geographically referenced so data
users can develop data layers on geo-
graphic based data platforms. Water with-
drawal information now is in both the lati-
tude-longitude format and the township-
range format.

Public drinking water systems are sig-
nificant users of both surface and ground-
water. The Census of Missouri Public Wa-
ter Systems, published by the department,
provides many details about water use by
public water systems. It includes the wa-
ter source, the production capacity and av-
erage daily consumption, the location of
surface water intakes, and the number of
customers served. Today, there are 2,714
public water systems serving cities, water
districts, subdivisions, trailer parks, and in-
stitutions. Almost 5 million citizens of Mis-
souri use public water systems as their
source of water. The total production ca-
pacity of our community water systems is
2,579.5 million gallons daily (MGD), with
an average consumption of 1,146 MGD.

GROUNDWATER AVAILABILITY

Most cities in southern Missouri rely
on groundwater for all of their water-sup-
ply needs. The department is sometimes
called upon to determine if the amount of
water being used is causing long-term
water level changes in aquifers, or caus-
ing water quality changes. The results of
some of these studies have been published
(i.e. A Hydrologic Analysis of the Ozark
Aquifer in the Rolla Area, Water Resources
Report No. 41; Hydrogeologic Investigation
of the Fulbright Area, Greene County, Mis-
souri, Water Resources Report No. 43).

The department operates and main-
tains a network of approximately 50
groundwater-level observation wells
throughout the state that are equipped




with automatic recorders.
The recorders measure and
record the distance from land
surface to the water level in

1999 GROUNDWATER LEVEL OBSERVATION WELL

NETWORK

the well. Water levels in the &
wells change in response to

changes in natural condi-

T

tions. Precipitation will gen-

erally cause a decrease in the
depth-to-water in shallow

wells. During extended pe-
riods of dry weather, depth-
to-water in most wells in-
creases as water drains from
the aquifer through springs

and streams. Water levels
also change in response to
pumping. The observation
well network is used to
monitor the quantity of wa-
ter available from particular
aquifers across the state.
The data from the obser-
vation well network is pro-
cessed and published in an
annual report (currently
available through Water Year
1993). The data reports con-
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tain the average daily water

level for each station, a graphic represen-
tation of the data, and daily precipitation
from the nearest National Weather Service
recording station.

Recently published is the Hydrology
of Maramec Spring, Water Resources Re-
port No. 55. This report contains informa-
tion on the history, geology, and hydrol-
ogy of Maramec Spring’s recharge area, and
its water quality. Among other things, the
98-page book describes the exposed bed-
rock, the caves, the sinkholes, the springs,
and the losing streams in the area of Mar-
amec Spring, Missouri’s fifth largest spring.

This publication was paid for in part
by a grant from the Water Pollution Con-

trol Program, DEQ. It and other Water
Resources reports can be obtained from
the division’s Maps and Publications Ser-
vice, DGLS, Rolla.

The department is developing a state-
wide pesticide groundwater monitoring
plan under the authority of the U.S. Envi-
ronmental Protection Agency. The pur-
pose of the plan will be to ensure that
pesticides are not reaching the aquifers
used for public and private water supplies.
Groundwater hydrologists will be looking
at areas where contamination is likely and
will build upon several separate monitor-
ing projects that have occurred over the
last decade.
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SURFACE WATER GAGING STATIONS IN MISSOURI

EXPLANATION
+ GAGINGSTATION

Source: USGS

SURFACE WATER AVAILABILITY

The department is a cooperator in the
U.S. Geological Survey program that col-
lects and publishes water data for
Missouri’s surface and groundwater re-

sources. Substantial amounts of surface
and groundwater information have been
collected through this effort, and published
annually in a report series titled Water Re-
sources Data—Missouri. Records have
been collected in this manner for nearly
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Source:

USGS

75 years. The scope of data collection ef-
forts has widened to include surface and
groundwater quality information. Pres-
ently, the stream-gaging network monitors
flow and stage at 109 stations, the stage at
12 lakes and reservoirs, and surface water

quality at 58 sites statewide (including 2
lakes and reservoirs). Water quality sta-
tions include physical, chemical, and bio-
logical parameters such as water tempera-
tures, specific conductance, dissolved oxy-
gen, pH, carbonate, bicarbonate, alkalin-
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ity, inorganic constituents, nutrients, trace
elements, indicator bacteria, sediment, and
pesticides.

DAM SAFETY

The department maintains two data-
bases on dams in the state. The STATUS
database contains only those dams that are
regulated in accordance with Chapter 236
of the Revised Statutes of Missouri. This
includes dams that are 35 feet or more in
height as measured from the crest to the
downstream toe of the dam. The number
of dams currently included in this data-
base is 617. The database includes spatial
and physical data, downstream hazard clas-
sifications, ownership information, water
use, and the current regulatory status of
each dam.

The NATDAM database is maintained
through a continuing contract with the
Federal Emergency Management Agency
(FEMA) and the Association of State Dam
Safety Officials. This database includes
dams that meet the height and storage cri-
teria established by FEMA and are identi-
cal to the criteria established by the U.S.
Army Corps of Engineers for the original
national inventory compiled in the 1970s.
Dams which are 25 feet or more in height
with a storage volume of at least 15 acre-
feet, or which are 6 feet or more in height
with a storage volume of at least 50 acre-
feet, are included in this inventory. The
number of dams currently inventoried in
this database is 4,037. The database in-
cludes spatial and physical data, down-
stream hazard rating, water use, owner-
ship information and purpose of the dam.

DAM AND RESERVOIR
SAFETY PROGRAM

REGULATED DAMS
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640.415—1. The department shall de-
velop maintain and periodically update a
state water plan for a long-range, compre-
hensive statewide program for the use of
surface water and grounduwater resources
of the state, including existing and future
need for drinking water supplies, agricul-
ture, industry, recreation, environmental
protection and related needs. This plan
shall be known as the “State Water Resources
Plan.”

2. The department shall establish pro-
cedures to ensure public participation in the
development and revision of the state water
plan.

3.3. The department shall submit a
report to the general assembly at least one
year prior to the submission of the state wa-
ter resources plan, and may recommend any
statutory revision which may be necessary
to implement the requirements of this sec-
tion. The plan shall be submitted to the gen-
eral assembly for approval or disapproval by
concurrent resolution.

BACKGROUND

Since 1989, when the Water Resources
Law was passed by the Legislature, DNR has
undertaken activities to address and fulfill the
requirements set forth in RSMo 640.415. Spe-
cifically, these activities include public par-

STATE WATER PLAN

ticipation, issue identification, needs assess-
ment, resource inventory, and multi-level
planning and coordination.

DNR has sought public input through
the use of various forums that have included
statewide public meetings and conferences,
regional meetings and stakeholder meetings.
This effort has included the Missouri Rural
Opportunities Council (which is composed
of various private groups as well as state
and federal agencies), Regional Planning
commissions, the Water Quality Coordinat-
ing Committee, the Missouri Irrigators Asso-
ciation, Missouri Association of Counties, the
Clean Water Commission, Distributive Edu-
cational Clubs of America, DNR sponsored
“Open Houses,” the Small Watershed Pro-
gram Conference, Ozark Scenic Riverways
Association, and the Missouri Municipal
League. These public input forums serve to
support, enrich, and further define the wa-
ter resource issues first defined in 1990, iden-
tify new issues, and inform and educate the
public on the broader, and often interrelated,
water resource planning issues.

STATE WATER PLAN VOLUMES

The department is completing a series
of technical documents to provide basic in-
formation about Missouri’'s surface water,

groundwater, water use, water quality, in-
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terstate issues, hydrologic extremes and
water law. These volumes will assist in fo-
cusing the development of the Missouri State
Water Plan. They will serve to support and
complement public participation, issue iden-
tification, needs assessment, and multi-level
planning coordination. When these volumes
are completed, the department will work
with groups and individuals across the state
to gather input on a regional and watershed
basis for the development of the State Wa-
ter Plan. The Interagency Task Force will
also have input into the State Water Plan
before it is finalized and submitted to the
governor and General Assembly.

The seven basic information volumes
are being published serially.
Completed volumes include
Volume I — Surface Water
Resources of Missouri, Water
Resources Report No. 45, by
James E. Vandike; Volume 11
— Groundwater Resources of
Missouri, Water Resources Re-
port No. 46, by Don E. Miller
and James E. Vandike; Volume
III — Missouri Water Quality
Assessment, Water Resources
Report No 47, by Cynthia N.
Brookshire: Volume IV — Wa-
ter Use of Missouri, Water Re-
sources Report No. 48, by
Charles B. DuCharme and
Todd M. Miller; Volume V —
Hydrologic Extremes in Mis-
souri: Flood and Drought,
Water Resources Report No.
49, by John D. Drew and
Sherry Chen, and Volume VI
— Water Resource Sharing:
The Realities of Interstate Riv-
ers, Water Resources Report
No. 50, by Jerry D. Vineyard.

The last in the series, Vol-
ume VII — A Summary of Mis-

souri Water Laws, Water Resources Report
No. 51, by Richard M. Gaffney and Charles
R. Hays, is currently in review and not yet
published.

The purpose and contents of the three
volumes published in the last year are sum-
marized in the following paragraphs.

GROUNDWATER RESOURCES OF
MISSOURI

This volume, printed in 1998, presents
a detailed statewide assessment of the
groundwater resources of Missouri. It pro-
vides information concerning the availabil-

Groundwater
Resources
of

Missouri
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ity and natural quality of groundwater
throughout the state. With this report, us-
ers will be able to determine if groundwa-
ter in a particular province will supply the
quantity and quality of water necessary to
meet a particular purpose. Additionally, the
report will be useful in helping to protect
groundwater resources from degradation.
Unlike surface water, it is inappropri-
ate to discuss groundwater resources based
on surface watersheds. For this report, Mis-
souri has been subdivided into seven
groundwater provinces whose boundaries
were established using geologic and ground-
water-quality criteria. The provinces are: (A)
the Ozarks (Salem Plateau); (B) Springfield

Plateau; (C) Southeastern Missouri
(Bootheel), Mississippi River alluvium, Mis-
souri River alluvium; (D) St. Francois Moun-
tains; (E) northwestern Missouri; (F) north-
eastern Missouri, and (G) the Osage Plains
of west-central Missouri. The geology, aqui-
fer characteristics, groundwater availability,
and general quality of groundwater in the
seven groundwater provinces are presented
in this report. The report also includes in-
formation on groundwater development,
well construction criteria, groundwater con-
tamination potential, fluctuations and trends
of groundwater levels, aquifer volumes, and
groundwater recharge and storage.

MISSOURI WATER

Water Resources Report Number 47
MISSOURI STATE WATER PLAN SERIES
VOLUME I
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Assessment

QUALITY ASSESSMENT

This volume, printed in
1998, focuses on the current
quality of Missouri’s surface
water and groundwater. The
volume looks at chemical,
bacteriological, and radiologi-
cal quality of water, natural
and man-induced water-qual-
ity changes, and the effects of
waste disposal on water. It
will serve as a valuable refer-
ence for anyone seeking wa-
ter quality information
whether for resource develop-
ment Or resource protection.

Data collected by various
programs in DNR, the De-
partment of Health, the De-
partment of Conservation,
and the U.S. Geological Sur-
vey are used to depict the cur-
rent state of Missouri water
quality, and delineate areas of
water-quality problems.

37



WATER RESOURCE
SHARING — THE
REALITIES OF INTERSTATE
RIVERS

Missouri is the farthest state
downstream on the Missouri
River. It is the middle section
of the Mississippi River, and an
upstream state on the Arkansas
and White rivers. Because of
its location, Missouri can be
greatly affected by activities and
water policy in the upper basin
states of the Missouri and Mis-
sissippi river basins. Missouri
policy can also affect down-
stream states on the Mississippi,
Arkansas and White rivers.
Many serious issues affecting
these rivers have less to do with
their physical characteristics
than with political, economic,
and social trends. The issues
affecting the Missouri, Missis-
sippi, White and Arkansas riv-
ers are very complex, and their
potential impact on Missouri is

so great that a detailed pre-
sentation of Missouri's views
and policy concerning these great rivers is
necessary and are presented in this volume,
printed in 1998.

A SUMMARY OF MISSOURI WATER
LAWS

This volume will provide an overview
of Missouri Water Law. Previous publica-
tions on Missouri Water Law were completed
by T.E. Lauer in 1964 and 1969, and updated
by Peter Davis and James Cunningham in
1977. Sufficient changes have occurred in
the field of environmental law and regula-

tion since 1977 to warrant the drafting of a
new publication covering the topic.

Legal restrictions and requirements on
how we manage, use, and protect our wa-
ter resources serve to balance individual
rights with the needs of society. Water law
is an integral part of the larger realm of water
resources management. Public health, pub-
lic safety, and the economic well being of
the state and its people depend on adequate
availability of quality water.

Chapters in this volume include a His-
tory and Overview (from the Attorney
General’s Office), Water Rights, Protection
from Water, Water Quality, Water Supply,
Water Use, Boundaries and Interstate Water-




ways, and a chapter on “other water law top-
ics.” Useful appendices, a glossary of se-
lected legal terms and acronyms, and an
extensive bibliography also are included. This
volume deals with statutory law, case law
(court decisions), and legal doctrines
relative to water in Missouri.

REGIONAL REPORTS, PHASE 2

The seven technical volumes have been
prepared in Phase 1 of the State Water Plan-
ning effort. Editing and publication of the
final volume will conclude the first phase.
Meanwhile, Phase 2 of the effort has com-
menced, and the first of several regional re-
ports is to be published in 1999.

Beginning with Northeast Missouri, the
department is preparing a series of six re-
gional reports, identifying water use prob-
lems and opportunities. The six regions are
congruent with the six regional office terri-
tories of the Division of Environmental Qual-
ity. The staff of the Water Resources Pro-
gram is preparing the reports, with the help
of DEQ Regional Office personnel and other
agency staffs.

The Interagency Task Force (see Sec-
tion 640.430, RSMo, below) met in 1998 to
review the Phase 2 planning process and
the Northeast Missouri Report and the de-
partment is following the Task Force’s rec-
ommendations in continuing the planning
process.

TOPICS IN WATER USE:
NORTHEASTERN MISSOURI

Now in the form of a review draft, the
department is seeking public comments on
the first of the Phase 2 reports. The follow-
ing “executive summary” of the report pro-
vides highlights of the draft report, which is

available, upon request. The summary pro-
vided here is being added to the DNR/DGLS
home pages on the World Wide Web (Inter-
net) to solicit public comments.

OvervIEW OF “TopPics IN WATER USE:
NORTHEASTERN MISSOURI”

According to the Missouri Water Re-
sources Law (RSMo 640.400), the state wa-
ter resources plan is to address water needs
for the following uses: drinking, agriculture,
industry, recreation and environmental pro-
tection. Addressing water “needs” requires
us to establish why these needs exist in the
first place. In some cases, an existing water
need is tied to one or more unresolved wa-
ter problems. For example, communities
“need” clean water. To meet this need, com-
munities may have to address problems with
water supply infrastructure and source wa-
ter quality. This report will explore the cur-
rent issues facing the water resources of the
northeastern Missouri region. Also included
will be a section addressing recent successes
various water-related programs have enjoyed,
and how they have affected the water re-
sources of the region.

To ensure equal consideration for all
uses, emphasis is initially placed on identi-
fying water use problems in each topical
area identified in the Water Resources Law.
Recognizing that individual problems are
usually associated with more than one topi-
cal area, however, references to usage cat-
egories will be excluded in the final report.
This will enable us to acknowledge the true
complexity of these problems and help us
remove barriers to solving them, rather than
create and perpetuate them.

Although considered individually in this
report, water use problems are not truly in-
dependent of each other. When reading
through the water use problems identified in
northeastern Missouri, it will quickly become
apparent that many of them are, in fact, very
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closely related. In addition, because of the
diverse perspectives the various contributors
bring to this effort, what from one standpoint
may appear to be a “serious problem” may
not seem so from another. For these rea-
sons, the following problems underscore the
importance of working cooperatively in ad-
dressing the water use problems facing north-
eastern Missouri.

Water resource professionals commonly
subdivide the state into physiographic units,
such as watersheds or aquifers. While this
approach is important for resource-based
discussions, it may not sufficiently address
water use problems or solutions. This se-
ries of reports addresses the subject using
the broad geographic similarities of the six
field service areas of the department’s Divi-
sion of Environmental Quality (DEQ) (fig-
ure 1). Each of these regions has distinctive
physiographic features and socio-economic
characteristics, and therefore was chosen for
the ease of referencing water use problems.
This approach allows us to recognize
Missouri’s diversity, and lends itself well to
this phase of the State Water Plan.

The area served by the Division of En-
vironmental Quality’s Northeast Regional
Office is the focus of this report. To this
point, staff from this office and other state
agencies dealing with water resources have
served as the primary sources of input.
This has enabled us to draw upon the in-
sight and experience of field staff who, by
virtue of their work, deal with many water
use issues facing northeastern Missouri on
a daily basis.

WATER USE PROBLEMS IDENTIFIED IN
NORTHEASTERN MISSOURI

A number of discrete water use prob-
lems have been identified by contributors
from a number of state agencies, each pro-

viding a unique perspective on the water
use problems faced in northeastern Missouri.
In each, a brief problem statement is fol-
lowed by a short discussion in which back-
ground information is provided and the na-
ture of the problem is established. It is im-
portant to note that the problem descrip-
tions appearing below are not arranged ac-
cording to priority or degree of severity.

Lack OF REGIONAL WATER PLANNING AND
SysTEM CONSOLIDATION
There is no overall, coordinated plan
to link independent public water systems
together. The current approach to water
system consolidation is based on opportu-
nity rather than advance planning.

Lack oF MopEL CONTRACTS FOR PuBLIC WATER
SuppPLY SYSTEMS

Public water suppliers frequently enter

into contractual agreements with other pub-

lic water suppliers for a variety of reasons.

Standard contracts have not been devised

to help streamline this process, and often,

poorly written contracts between water sup-

pliers contain language that is disadvanta-
geous to one or both parties.

Ourpatep PusLic WATER SuppPLY
DistricT Laws
Legislation enacted several decades ago
to allow formation of public water supply
districts does not allow for the greater flex-
ibility necessary to meet today’s economic
conditions.

HicH Costs ASSOCIATED WiTH DEVELOPING,
EXPANDING, AND REPLACING PUBLIC WATER
SupPLIES

Many public water supplies serving
small northeastern Missouri municipalities
need expensive modifications or expansions
that may be unaffordable to smaller, finan-
cially weak systems.




AGING INFRASTRUCTURE OF PUBLIC WATER
SuppLy SYSTEMS
The basic equipment, structures and
installations public water suppliers use to
provide services can become less efficient
with age and undersized with increasing
demands. Since much of the population of
northeastern Missouri is served by public
water supplies, problems associated with
aging water supply infrastructure may need
to be addressed in the future.

CHANGING WATER REQUIREMENTS STEMMING
FroM REVERSAL OF LONG-TERM REGIONAL
PoruLATION TRENDS

The populations of several northeast-
ern Missouri counties have increased since
1990, reversing a decades-long decline. Pub-
lic water suppliers in the region may be un-
prepared to meet growing domestic and in-
dustrial water requirements.

WarerR QuALITY THREATS IN WATERSHEDS
Land use practices in a watershed can
degrade water quality, impacting down-
stream users.

WATER REQUIREMENTS ASSOCIATED WITH
INDUSTRIAL GROWTH
On a regional basis, there are no mecha-
nisms that are readily available to match in-
dustrial growth with areas that can best ac-
commodate their water needs.

INDUSTRIAL WATER USE RIGHTS

Some industries need large quantities
of water to operate. Under Missouri's cur-
rent water law, there is no guarantee that
the necessary quantities of water will be
available for use. Conflict resolution among
competing water users is decided by the
courts on a case-by-case basis, so outcomes
are uncertain. This can have impacts on

the long-range planning ability of industries
and water availability for other users.

ABANDONED PRE-LAW COAL MINES

Acid water discharges are associated
with abandoned coal mining land. These
discharges degrade streams and lakes, mak-
ing them unsuitable for uses such as aquatic
habitat, agriculture, and drinking. The esti-
mated cost for reclaiming abandoned mine
lands greatly exceeds the amount of money
that is currently available for that purpose.

WASTEWATER ASSIMILATION BY STREAMS

Streams in northeastern Missouri often
have very low base flows, which limit the
capacity of streams to assimilate wastewa-
ter discharges. Low wastewater assimila-
tion capacities increase the likelihood that a
stream will be impacted by wastewater dis-
charges. They also increase the level of treat-
ment necessary to maintain streamflow at
acceptable water quality standards.

ImpacTS OF CONCENTRATED ANIMAL FEEDING
OPERATIONS ON NORTHEASTERN MISSOURI’S
‘WATER RESOURCES

Large-scale concentrated animal feed-
ing operations (CAFOs) have developed in
many areas of the state, including northeast-
ern Missouri. With their growth, water qual-
ity problems associated with manure man-
agement have arisen. Manure management
deficiencies associated with these operations
have led to water quality problems. As the
number and size of CAFOs grow, the po-
tential for further water quality problems may
increase.

LivEsSTOCK WATERING IN DROUGHT CONDITIONS

During extended dry periods, shortfalls
in water availability occur which can im-
pact livestock watering.
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AQUIFER DEPLETIONS IN AUDRAIN COUNTY
Agricultural irrigation in Audrain County
may be contributing to groundwater-level
decline in the Cambrian-Ordovician aquifer.
Lowering of groundwater levels could in-
duce the poor quality of groundwater in
extreme northern and northeastern Audrain
County to move to the south into areas where

the aquifer currently contains freshwater.

Lack or Hyprorocic Data
Critical water resources data are inad-
equate and unavailable, affecting our abil-
ity to effectively and efficiently utilize water
to meet our needs.

ImpacTs OF STREAM CHANNELIZATION

Stream channelization can have an ad-
verse impact on some water uses and ripar-
ian/floodplain activities.

SEDIMENTATION IN STREAMS
Sedimentation, stemming from soil ero-
sion, deposits vast amounts of silt, sand and
even gravel into ponds and streams each
year. Sediment deposition results in reduced
water storage space and a decrease in wa-
ter quality.

AqQuatic EcosystEM HeALTH CONCERNS

Aquatic habitats in and along streams
are being degraded as a result of land use
activities and chemicals, which are toxic to
stream life.

Loss OF RiPARIAN CORRIDORS/ STREAMBANK
VEGETATION

Many stream reaches in northeastern
Missouri have lost much of the vegetation
along their banks. Loss of riparian corridors
results in accelerated bank erosion, channel
widening and shallowing of water depth,
diminished water quality, and loss of aquatic
and riparian habitat.

Loss OF AQUATIC SPECIES
Stream habitat degradation in northeast-
ern Missouri has resulted in declining mus-
sel populations, and has caused the ranges
of sensitive fish species to be significantly
reduced.

ENVIRONMENTAL WATER INTERESTS VERSUS
LANDOWNER WATER RIGHTS
The extent of permissible reasonable
use of water by a riparian landowner and
its relationship to natural environmental
water needs has never been fully defined in
Missouri.

INTERSTATE WATER ISSUES — Jowa AND
MISSOURI
Streams flow from Iowa into Missouri
across the state boundary, but no agree-
ment exists between Missouri and Iowa
to ensure that Missouri receives a fair share
of the water.

Lack oF EMERGENCY SERVICE ACCESS POINTS
ON LAKES AND RIVERS
A shortage of emergency service ac-
cess points on lakes and rivers in north-
eastern Missouri hampers emergency re-
sponse efforts in times of crisis.

WATER USE “SUCCESS STORIES” AND
OPPORTUNITIES IN NORTHEASTERN
MISSOURI

This report will primarily document wa-
ter use problems that have been identified in
northeastern Missouri. In addition to water
use problems, however, several “success sto-
ries” and opportunities in water use will be
recognized as well. Although the goal of this
series is to identify problems rather than offer
solutions, some of these findings are described
below. By taking note of successes (and op-
portunities for success), we recognize ap-
proaches that work, and can use them as step-
ping stones to problem resolution.
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In northeastern Missouri, public (and
private) partnerships and cooperation
emerged as positive forces in addressing re-
gional water “needs.” Some examples are
briefly described in the following paragraphs:

MANAGEMENT-INTENSIVE GRAZING

Management-intensive Grazing (MiG)
and rotational grazing may provide an in-
creased opportunity for clean streams and
lakes. MiG calls for a rotational grazing pro-
gram instead of the more traditional con-
tinuous grazing. Rotational grazing, in prac-
tice, requires animals to be rotated to an-
other pasture before they can cause dam-
age to plants or soil. Frequent rotations al-
low unused pastures to “rest,” restoring
trampled high-use areas adjacent to streams
and lakes and allowing grasses to regrow.

Agricultural benefits include improved
livestock gains, higher stocking rates per
acre, and more efficiently used pastures.
Environmental benefits include reduced fer-
tilizer usage through a more even manure
distribution, reduced riparian damage, less
top-soil erosion, and more stable
streambanks, and diminished risk from con-
taminants in runoff.

Currently, the United States Department
of Agriculture, through its Environmental
Quality Incentives Program (EQIP); the Mis-
souri Department of Natural Resources,
through its rotational grazing incentives; and
the Missouri Department of Conservation,
through its streambank and watering systems
cost-share programs, have all invested pub-
lic funds to benefit the usage of Missouri's
natural resources for animal production.

C1ARENCE CANNON DAM — MARK TWAIN LAKE

Mark Twain Lake was constructed as a
result of federal, state and local partnerships.
The people and agencies involved repre-
sented many interests, but were able to work

towards a common goal and create a multi-
purpose reservoir. The Clarence Cannon
Wholesale Water Commission (CCWWC),
which withdraws water from the reservoir,
is an example of long-term coordinated wa-
ter planning. It provides treated water on a
wholesale basis to member municipalities
and rural water districts. Through the ef-
forts of the Clarence Cannon Wholesale
Water commission, a reliable supply of wa-
ter is readily available to a large area of north-
eastern Missouri.

The predicted rate of sediment deposi-
tion, used by the Corps of Engineers to com-
pute the operational life of the Mark Twain
Lake project, was 11,500 acre-feet per year;
the measured rate is 4,183 acre-feet per year,
which is substantially lower.

This means that soil erosion (and there-
fore sedimentation) was greater when the
reservoir was planned than what is actually
occurring, now. This tremendous reduction
is directly tied in part to the soil and water
conservation efforts in the basin through the
department’s various soil conservation incen-
tive programs and the technical assistance
provided by the local soil and water conser-
vation districts in the basin. This portion of
the assistance, totaling almost $14.5 million
has extended the life of the project by al-
most three times. This has had a dramatic
effect on the success of this project.

Partnership-building efforts did not end
after the completion of Mark Twain Lake.
The Natural Resources Conservation Service
(NRCS) is currently directing the Mark Twain
Water Quality Initiative, a cooperative ef-
fort between NRCS, DNR, the University of
Missouri, the Missouri Department of Con-
servation and landowners to demonstrate
and evaluate the effectiveness of “total re-
source management plans” to address wa-
ter quality problems in the Mark Twain Lake
watershed.
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Warer QuaLiTy IMPROVEMENTS IN PuBLIC
WATER SUPPLIES

Although water supply problems per-
sist in northeastern Missouri, regional water
supply efforts have led to improvements in
drinking water quality. According to the
Missouri Department of Health, the state-
wide expansion of public water districts has
substantially reduced the number of Missou-
rians drinking contaminated water. For ex-
ample, the number of people in the Depart-
ment of Health (DOH) Northeast District
drinking nitrate-contaminated water has
fallen 50 percent in recent years. In 1990,
24 percent of the samples from the North-
east District analyzed by the state Public
Health laboratory exceeded the drinking
water standard for nitrates; by 1995,
excedences had dropped to 12 percent.
Water quality in northeastern Missouri has
also improved through an increased aware-
ness of water resources issues by agricul-
tural producers, due to the availability of
quality assurance plans offered by various
agricultural associations and commercial en-
terprises.

CONSERVATION RESERVE PROGRAM

The Conservation Reserve Program is
the largest land conservation program in the
nation. Congress established it in the 1985
Farm Act as a voluntary, long-term crop-
land-banking program. The USDA provides
participants with annual payments and cost-
share assistance in exchange for retiring
highly erodible or environmentally sensitive
cropland for a period of 10 to 15 years. Since
its inception, landowners in Missouri have
returned more than 1.7 million acres of land
under the CRP. Most of the CRP contract
acreage in Missouri is distributed north of
the Missouri River, much of it in northeast-
ern Missouri. In northeastern Missouri,
about 15,000 tons of soil is saved every year,

approximately 50 percent of the amount
saved statewide.

Repuctions IN Soi. EROSION

Partnership building has contributed to
reduced soil erosion in northeastern Missouri
and throughout the rest of the state. Through
the combined efforts of state and federal
agencies, local officials and private landown-
ers, soil erosion statewide was reduced by
nearly 76 million tons between 1982 and 1992
(DNR/DGLS, 1996). Between 1982 and 1992,
27 million tons of soil were saved in north-
eastern Missouri. Local landowners, county
soil and water conservation districts, the
USDA Natural Resources Conservation Ser-
vice, the Missouri departments of Natural Re-
sources, Conservation and Agriculture, the
University of Missouri Extension and others
all play important roles in reducing soil ero-
sion through various programs.

Several water use “opportunities’ have
also been suggested by some contributors
to this report. These border on recommen-
dations, and for this reason, were not fully
developed in this phase. Water use oppor-
tunities are presented in this section to stimu-
late further thought and discussion, with-
out endorsement of feasibility or merit.

MARrK TwAIN LAKE

The development of Mark Twain Lake,
as mentioned above, is an example of suc-
cessful partnership building. As a regional
water source, it has considerable untapped
potential as well. Water supply is one of
the designated purposes of Mark Twain Lake.
Currently, only a fraction of the 16 million
gallons of water available daily is used for
water supply. Although domestic water use
is the most common water supply applica-
tion in northeastern Missouri, commercial
and industrial water supply allocations are
substantial as well. The unused portion of
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Mark Twain Lake’s water supply allocation
may provide additional benefits in terms of
increased domestic water availability, and
increased water availability for industrial ap-
plications, with associated economic gains.

During drought, opportunities may ex-
ist to supplement agricultural water require-
ments using water from Mark Twain Lake
and other lakes within the region. In dry
conditions, the water supply of farm ponds
and small reservoirs is quickly exhausted,
causing hardships for livestock producers.
It may be possible to resupply dry ponds
and reservoirs from these lakes, and provide
water for pumping stations.

Major RIVERS

The Missouri and Mississippi rivers are
resources that may not be fully developed
for many uses. Both rivers serve as trans-
portation corridors, providing a means to
move large volumes of commodities at rea-
sonable costs to shippers. Opportunities may
exist to enhance navigation through the de-
velopment of intermodal terminals, devel-
oping more efficient loading/unloading ca-
pabilities, improving navigation infrastruc-
ture, and providing ready access to ports by
both rail and truck transport.

Increasing demands on the waters of the
Missouri River for various uses threaten to
deplete water supplies in Missouri. The reso-
lution of completing demands for water use
among the states and Indian tribes of the
Missouri Basin will require knowledge and
diplomacy. The U.S. Army, Corps of Engi-
neers, operates the many dams on the Mis-
souri and its tributaries according to a Master

Water Control Manual. Political efforts to
revise the manual are on going.

WETLAND MITIGATION BANKING

Missouri’s wetlands perform many func-
tions, such as providing fish and wildlife habi-
tat, reducing flood damages, and improving
water quality. Missouri’s Wetland Conserva-
tion Plan recommends an increase in the
quantity and quality of the state’s wetland
resource base, and wetland mitigation bank-
ing may provide a means to achieve that
goal.

VALUE-ADDED PROCESSING OF AGRICULTURAL
AND INDUSTRIAL PRODUCTS

Opportunities may also exist to make
use of northeastern Missouri's water re-
sources in value-added processing of agri-
cultural and industrial products. Value-
added processing is a manufacturing ac-
tivity, which improves a raw or less pro-
cessed article or product into a more fin-
ished item or food product. Northeastern
Missouri has a number of food processing
plants. However, most agricultural prod-
ucts of this region are shipped to market
raw, in bulk, by truck, train or barge.
Value-added processing often reduces the
bulk of a product, making shipping and
storage easier. However, value-added pro-
duction opportunities require more water
in processing. In addition, food process-
ing and specialty industries employ local
residents, strengthening the regional
economy. The added value then accrues
to the region upon the marketing of the
product.
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"g@&\’}& SPECIAL WATER QUALITY
*‘*""%& PROTECTION AREAS

640.418—Special water protection
area, procedure to establish. —1. The de-
partment may establish special water qual-
ity protection areas where it finds a con-
taminant in a public water system in con-
centration which exceeds a maximum con-
taminant level established by the environ-
mental protection agency pursuant to the
Safe Drinking Water Act, as amended, or
a maximum contaminant level established
by the department pursuant to this chap-
ter or sections 640.400 to 640.435 or a
contaminant in surface or groundwater
which exceeds water quality standards es-
tablished pursuant to chapter 644, RSMo,
which presents a threat to public bealth or
the environment. In making such a deter-
mination, the department shall consider
the probable effect of the contaminant or
contaminants on human bealth and the
environment, the probable duration of the
elevated levels of the contaminant, the
quality, quantity and probable uses of sur-
Jace or groundwater within the area, and
whether protective measures are likely to
prevent, mitigate or minimize the level of
the contaminant in the surface of ground-
water.

2. If the department determines that
a special water quality protection area
should be established, it shall consult with
the interagency task force and with the

public water system or systems affected and
determine the boundaries of such area.
When the boundaries of any such areas
bhave been determined, the department
shall, after a public hearing, issue an or-
der designating the area as a special wa-
ter quality protection area. Such an or-
der shall include a geographic, hydrologic
and stratigraphic definition of the area.

4. The department shall hold a public
hearing or a public meeting within the
area under consideration for designation
as a special water quality protection area.
The department shall notify every city and
county within the proposed area and shall
notify the public by press release and by
publication of a notice in a newspaper of
general circulation in the region.

640.420—Special water protection
area, information program to be estab-
lished, purpose, duties. —When a special
water quality protection area bhas been es-
tablished, the department shall implement
an area informational program to help
prevent, eliminate, mitigate or minimize
the continued introduction of the contami-
nant or contaminants into the surface or
groundwater.

0640.423—Designation as protection
area removed, when. —The department
shall determine when the level of a con-
taminant or contaminants in a special wa-
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ter quality protection area does not exceed,
and are not likely to exceed, the water
quality standards established pursuant to
sections 640.400 to 640.435 and this chap-
ter, and chapter 644, RSMo. Upon such
determination, the designation of an area

as a special water quality protection area
pursuant to section 192.300, RSMo, sec-
tions 640.100, 640.120, and 640.400 to
640.435 shall be removed.

No special water quality protection ar-
eas have been formed under this statute.




640.430—Interagency task force es-

tablished, members, meetings.—1. The de-
partment shall establish an interagency
task force consisting of the depariments of
health, conservation, agriculture, the Uni-
versity of Missouri College of Agriculture,
and other such departments and agencies
as may be necessary to effectuate the pur-
poses and provisions of sections 640.400
to 640.435.

2. The interagency task force shall meet
at least semi-annually. The department shall
be the lead agency in matters related to sur-

face and groundwalter protection.

On September 4, 1998, Department
Director Stephen Mahfood distributed the
first draft of the state water plan phase I1
northeast regional report (NERO) to the
interagency task force. On October 7,
1998, the department hosted a working
meeting to review the NERO document
and update the task force members on
state water planning activities. Task Force
agencies in attendance included several
department staff members and the follow-
ing agencies and their representatives.
AGHCBIINE cunnmnemnni Marla Young
Conservation James Czarnezki
Economic Development.... Kevin Highfill

Healthsaansaamsnmanane Randy Maley
Public Safety .. Sgt. Hans Huenik
Transportation ................... John Howland

INTERAGENCY TA

SK FORCE

i M

University of Missouri Chris Barnett

Throughout 1998, Water Resources
Program staff, especially Todd Miller, hy-
drologist II, and Steve McIntosh, Water Re-
sources Program director, worked with the
Task Force members to incorporate their
agencies’ inputs to the draft NERO water
plan report. The Interagency Task Force
(IATF) provided substantial information for
the water use problems, regional obser-
vations, and regional water use chapters
of the NERO draft report.

CENTRAL MISSOURI

The department and the IATF are con-
currently developing the regional water re-
source problems and opportunities of cen-
tral Missouri. The geographic area being
considered is again fixed upon the Divi-
sion of Environmental Quality regional
office (JCRO) in Jefferson City. Water Re-
sources Program staff members are devel-
oping topics contributed by field staff and
others in the department. The IATF mem-
bers will also be developing problem and
opportunity statements for program staff
to develop.

The next IATF meeting is expected
to be held in the spring of 1999 and will
center upon the draft JCRO water plan
report and emphasize identifying water
use problems.
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640.426—The department shall pre-
pare and submit to the general assembly
and the governor an annual report which
details the progress it has made in meet-
ing the objectives of sections 640.400 to
640.435 and which contains recommen-
dations in furtherance of the purpose
and provisions of sections 640.000 to
640.435.

This 1999 Annual Report explains
how the staff of the Missouri Department
of Natural Resources carries out the legis-
lative mandates of the Missouri Water Re-
sources Law. It demonstrates the

breadth of activities that the department
conducts and the progress that has been
made in meeting the objectives of the Wa-
ter Resources law. This report is not a
comprehensive listing of the department’s
water related activities.

As the State Water Plan volumes and
reports continue to be published, the
state’s water quantity and quality needs
will become more apparent. The goal of
the State Water Plan is to produce a set of
recommendations for local, regional, and
statewide implementation, both short-
range and long-range.
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