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"Only within the moment time represented by
the present century has one species - man ­
acquired significant power to alter the nature of
his world."

- Rachel Carson

Where does Non-Point Source Pollution
come from and how does it get into the
water?

The key words in the answer to this question
are erosion and runoff. Erosion occurs when
soil is detached by the action of wind, gravity,
ice, or water in the form of rainfall and surface
flow. Raindrops not only dislodge the soil; but
when rain falls faster than rate at which
moisture is absorbed into the ground, the water
runs downslope, carrying eroded Isoil with it.
This process is geologic eros~n. Several
fOI"tn,'<:! irlfillenice erosion. VegetatiCm, climate,

contri bute to "" ..r",,''''''''
it can the most

occurs there is

Though some pollution is the result of natural
occurances, for the most part non-point pollu­
tion is the result of human activities like con­
struction, highway de-icing and forestry.

ing

Non-point source pol
wastes enter water ;...rlir.",..t1"

the land or ",,,,,,,ni.,,.,

kind
sources. of
erosion, stormwater
plication.

Minnesota's Water Quality Management Plan
concentrates on non-point sources of water
pollution. Before looking at the anatomy of the
Plan, itself, perhaps it would be useful to answer
some basic questions about these pollution
sources that are so difficult to pin down, yet so
threatening to our water quality.

Non-point source pollution has always been
with us, expanding as civilization expanded.
Only the term non-point source is new. The
following questions and answers are designed
to assist concerned citizens in understanding,
and coping with, the diverse nature of non-point
sources of water pollution and the programs
that have been developed to control them:

seen
to

Some as
much as one half of all water pollution comes
from such sources.
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the num
it interfers with

organic materials
receiving waters they decompose.

of oxygen necessary for
osition is measured as

oxygen or
BOD levels are high, it means
deal the available d i~~nlvAri

ygen in the water is
the level Is
cannot survive.

movement can also tran",n"",t
as chemicals

soil and thereby
not only contaminates
is consumed by both
it often

and ~t"'O!:'lrnc

exposinlQ the soil to erosion; or we cover
paving so that ground

",hc>"",h moisture. litter the environ-
pollutants that themselves

rv;, ... ti",lo"" and reach water hnnio""

presence

rce pollllt!lBnt~

our

properties of a
pesticide, pesticides can be

In regular small
Closes make aquatic organisms
susceptible to disease and reduce
reproductive potential. Some pesticides
bio-accumulate In aquatic animals and,
therefore, affect the higher animals that
eat them.

n .....'-n'n'nt source pollutants on
are still Invl3stigaltion

of has
already The effects of several
major pollutants are given here as PYl:lmnl""c'

Sediment: sediment interfers
with municipal water supplies for
domestic use; it clouds water, making It
unappealing for recreation; it the

water
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Non-point sources of water pollution cannot
be controlled by traditional end-of-the-pipe
treatment. Non-point sources can be controlled
by better management of human activities
that produce them. For this reason a national
effort is underway to study non-point sources
and to develop management practices and
programs for protecting -the quality of the na­
tion's water resources.

Minnesota's Water Quality Management Plan
was developed as part ot the national effort. The
following sections of this document will explain
Minnesota's Plan - its history of development,
its strategies, and its programs.

What can citizens who are concerned
about Non-Point water pollution
do to help?

Every citizen can actively partici pate in
protecting water quality by carefully conducting

or
water

employed to remove pollu­
environment before they can be

trans~)Orted to water ies. exam of
these practices are: properly storing and
posing of paint and chemical containers, using
pe:stlc:laE~s only to directions prin-
ted on and being responsible for
cleaning up after Fido.

Be alert to signs of water pollution like oil
slicks or fish kills and report them to the Pollu­
tion Control Agency (call 612/296-7373, a 24
hour emergency answering service).

Participate in the continuing water quality
management planning program. The Pollution
Control Agency newsletter will let you know
when and how you may become involved. If you
do not already receive the newsletter would
like to be on the mailing list, call 612/296-7373
or write Public Information Office, Minnesota
Pollution Control Agency, 1935 W. County Road
82, Roseville, MN. 55113.
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"Our ideals, laws and customs should be based on
the proposition that each generation in tum
becomes the custodian rather than the absolute ow­
ner of our resources - and each generation has the
obligation to pass this inheritance on to the future."

- Alden Whitman
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A major national effort to water pollu-
tion began of the
Clean Water Act in 1 (amended in 1
The goal of the Water was to " ..r'''t'''.... ''''

and mai the chemical, physical, and
biological of the

The Clean Water Act t" ..o,~tt:.rI of
programs to study regulate sources of
water pollution. Most of the responsibility for
carrying out these programs was assigned to
state governments under the supervision of the
federal Environmental Protection Agency. In
Minnesota, the governor assigned
sibility to Pollution Control

Since passage of the Clean Water
clean-up have on
"point sou pollution: rlic::r.h~rr]p.!=:

wastewater, usu Iy through
municipal sevvaole
and ",no..<,ti(",n<>

these ,...·Un ..ll"
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Reclion 3
Region 4
Region 5

Region 6W
Region
Region 7W
Region 8
Region 9
Region 10
Metro

Clarence Johannes
Robert Hamilton

Minnesota Pollution Control Agency

Regional DelegatE~s

Delegate

Irving Beyer
Leonard Kellerhuis

Loren Rutter
James Nelson
Robert Siegel
Leonard Pikal

Willard Pearson
Roger Bergman

Jerome Bechtold
Jim Vickerman

Saxton
Lincoln Paulson

William Dilks

State Agency Representatives

Alternate

Vernon Scott
Darlene Vobejda

Gerald Lacy
Howard

Ronald Drude
Donald Talbert-Philip Behr

Gordon EIlElfscm

Arnold Onstad

"

Department Agriculture

Department of Economic Development

Minnesota Energy Agency

Department of Health

Department of Natural Resources

State Planning Agency

Department of Transportation

Soil & Water Conservation Board

Water Planning Board

Water Resources Board
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Vern Reinert
Dennis Pond, alt.
Greg Larson, alt.
Ron Nargang, alt.

Jack Ditmore
Linda Bruemmer, alt.

Erling Weiberg
Benjamin Harriman, alt.
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"Man shapes himself through decisions that shape his environment."

- Rene Dubas

Water Quality Management: Minnesota's 208 Plan was published by the Minnesota Pollution Con­
trol Agency in February, 1980. That document outlined the programs and strategies which the State
Task Force recommended for dealing with water pollution from non-point sources. following
section presents the ten non-point source topics that were addressed by the Plan. They are arranged
according to the priority assigned to each topic by the State Task Force. Brief background informa­
tion and summaries the recommended management programs, policies, and future study needs
are provided. Those who are interested in a more in-depth look at the study topics and management
alternatives may wish to refer to the documents listed in Appendix
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h"'.· ...... f" ,I plracticE~S to
a conservation

Ticket," would issued.
incentives available under ram
include higher price supports, additional
insurance, and lower interest rates on farm
loans.

Further Study

The effectiveness of management prac­
tices will be evaluated.
Techniques will be developed for pin­
pointing areas that are major sources of
pollutants that will actually be transported
to water.
The actual effects of non-point source
pollutants on water quality will be studied.
The effect that reduced upland sediment
loads will on streams will be in­
vestigated.
Agriculturally generated sediment loads
will be studied to identify what proportion
of these loads are: available to aquatic
plants, transported along watercourses,
and effectively reduced by erosion control
and management of manure and fertilizer
use.
The role of wetlands as sinks for pollu-

15

will

in
Ithlea~)tel'n areas of

Quantitative analysis of the
effect containing organic matter

agricultural sources on oxygen and
ammonia levels in streams.
Quantitative analysis will be made of the
effects of conservation,reduced tillage,
residue management, cover crops, and
terracing practices on the runoff of
nutrients.
The net water quality effects of drainage
systems will be studied.
The effects of accelerated nutrient runoff
into streams will studied.
The relative contributions of streambank,
lakeshore, and upland erosion to sedi­
ment problems in watersheds in different
parts of the State will identified.

While a voluntary program based on incen­
tives was adopted for the Minnesota 208 Plan,
this voluntary approach may not get the job
done. In such case, mandatory state controls
will be enacted by the State and implemented
by the local Soil and Water Conservation
Districts. i





- Designation of a project under the Rural
Clean Water Program.

Under the proposed target area program, the
effort devoted to program administration, en­
forcement, information, and education will be
increased; the level of cost-sharing and
technical assistance will also be increased. Out­
side the target areas, the regular feedlot
program will remain in effect.

Funds available for feedlot cost-sharing from
the Agricultural Conservation Program and the
Soil and Water Conservation Board State Cost­
Share Programs will be restricted to a specific
percentage of the funds available for these
programs statewide. Any feedlot cost-share
money above this amount will have to come
from increased federal and state appropria­
tions. If increased funding is not available, cost­
sharing for the target area concept will be
dropped.

17

Further Study

Ninty-six percent of feedlot operators ex­
pect to use open feedlots for the for­
seeable future. The effect of open
feedlots on groundwater quality will be
studied.
Methbds will be developed for determin­
ing the maximum rate at which manure
can be spread on land without causing
surface or groundwater pollution.
As residential development and feedlot
operations come into closer proximity,
conflicts over odor arise. Measures for
protecting air quality as well as water
quality will be identified.
Spring snowmelt may transport large
quantities of pollutants from frozen
ground to lakes and streams. This
problem will be studied and, if necessary,
remedial measures will be devised.
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streams,

the proolem assessment,
Control recommend

a program
to reduce impact of urban runoff on receiv­
ing waters, This program will identify effective
management practices and the conditions un­
der they should be used. A of
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Recommended Policlies

The Pollution Control Agency of urban
runoff gives strong indication that Minnesota's



local, regional, and state government officials
will advise the Pollution Control Agency on local
issues and concerns.

Urban planning, protection of environmen­
tally sensitive areas, and on-site management
of runoff are all good general planning tools
which can be used to protect water quality; they
are recommended to regional and local plann­
ing agencies. Communities that wish to imple­
ment mana~mentprograms for controlling the
amount of pollutants entering urban runoff may
refer to the management practices described in
Urban Runoff, Package I, MPCA, May 78 {pp
54-91}.

20



- Use detention structures where
ne(~essal'Y to n""',\I<:>lnf """,rli,rr..~nt

erosion rnlntr,nl

nr,"\i"",..t", with
exem ions: 1) single family

of one acre or more when not
part of a development; of five
acres or less in areas outside shorelands,
municipalities, and urban townships; and 3)
construction activities related to mining.
(These activities are regulated by the Depart-
ment of Resources.)

Two concerns to
struction: the general lack of controls
struction of township roads need a
more comprehensive and consistant approach
to erosion and sediment control by local road
authorities.

Management practices are available to con­
trol construction-related water pollution. These

21
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local erosion f'nln1r',nl

re\irievved and a will
ject will inspected during con!=;tn
that the plan is carried cut If
is not being followed, measures as fines
and work sf>p orders would used to insure
compliance!; Performance will be re-
quired of developers so that the erosion control
authority can carry out needed measures if the
developer fails to do so.

As the lead state agency, the Pollution Con­
trol Agency will develop program guidelines
and model ordinances, provide training, and
review program progress. The Pollution Control
Agency will cooperate with the Soil and Water
Conservation Board to provide assistance in
developing guidelines. The Pollution control
Agency will handle review and approval of ma­
jor public utility projects and will review erosion
control measures for construction activities
carried out by state agencies. The Pollution
Control Agency will also have authority to In­
spect projects to see that agreements are being
honored.

Most management activities will be carried
out at the local level. Counties and
municipalities will enact erosion control or-

22

out sh,arEld
or neighboring

in
the county

program. Soil Water
servation Districts will provide nical

to local units of government if
requested.

Construction

Pn)je,cts will be required to use appropriate
and sedimentation control measures.

The program will apply to all areas within the
authority the unit of government having
program responsibility. Permits will not be re­
quired for each project. Instead, memoranda of
agreement between erosion control authorities
and road building agencies will establish con­
trol measures to be used.

The Department of Transportation has
already specified erosion control measures for
all federal-aid and state-aid road construction.
Local erosion authorities can enter into agree­
ments with local road building agencies and can
require compliance.

The State will provide financial assistance to
local units of government for meeting ad­
ministrative needs of the program.
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Recom DII""u"lI",!::U'n~

Strong support will given to
tions that the administration and Congress
propriate sufficient funds to the RC&D Program
to continue its planning and financial as~sis1tanlce

for controlling roadside erosion.
The legislature will be requested to establish

a cost-share program for assisting Minnesota's
road mainterflnce authorities in correcting and
preventing roadside erosion.

The propo~ed program has two elements: 1)
a periodic survey of the location, extent, and im­
pact of roadside erosion in each county, and 2)
funding of erosion control projects. All public
roads in Minnesota will be included in the
program.

The cost-share element of the program will
require local Soil and Water Conservation Dis­
tricts to develop needs lists and countywide
erosion control programs for all roads in each
county. The Soil and Water Conservation Board
will review these programs for compliance with

24

adopted regulations and award the cost-share
funds. Priority will be given to erosion control

that identify erosion problems affecting
water quality.

Financial assistance will be provided to road
maintenance authorities for program im­
plementation and for training and education in
roadside erosion control. Data on the location
and extent of erosion sites will be provided.

A special task force comprised of represen­
tatives of the Soil and Water Conservation Dis­
tricts, the Association of County Engineers, the
Association Municipal Engineers, the
Township Officers Association, the Department

Transportation, and the Pollution Control
Agency will be formed to assist the Soil and
Water Conservation Board in defining eligible
projects and specific program details.

The Pollution Control Agency will monitor
and evaluate local government compliance with
the program and will issue an annual report to
the Environment Protection Agency and to the
public.





a holding tank or
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location

Further identify those measures
nel3deld to "" .."t"",,.t water from road salt

and will determine whether
sites also need to managed.

Study will if the practice of d
snow from city streets or near

and streams is harmful to water
C",,,,,,,,,,.+I ...,,,,,,, an ferrocyanide is

rn"'n.. oc ...... to prevent caking.
neE3deid to see if

by can
Minnesota condi-

will assume
Transportation
through
authority will
stockpile sites to be
appropriate facilities,
funds. The Pollution r'r.nt ..r.1 Agency will
the of the program
reports to the Environmental Pr()te~:::ti(m A"'O.'r>H

and the public.

application of
Transportation,

counties, municipalities, and u
having populations of or more will imple-
ment the following management practices:

Spreading equipment be calibrated
each fall and after breakdown to control
the amount of salt/sand mixture applied
to roads.
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initial planning questions
arose whiCh require further study before
recommendations programs
can study needs be
scheduled on the priority

cost
factors.
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Information documents on non-point sources available from the Minnesota
tion Control Agency, 1 County Road Roseville, N 1 61
7294

Information Palclulge~s Addrelssing NOln-II-"Omt ~nlu·,.~,u:t

the innesota Pollution Contrlol An~'ru~:v

D ..,"n ..''''' ....'., Related to

Water Quality Management: Minnesota's
Highway De-Icing Chemicals, Package I Supplement
Highway De-Icing Chemicals, Package II
Highway De-Icing Chemicals, Package III
Feedlots, Package I
Feedlots, Package II (also titled:

Water Quality Management Planning
Feedlots, Package III

Pa(:ka~Je I
palcK~lge I Management Pralctilces

Agriculture, I Supplement: Economic Considerations
Agriculture, Package II
Agriculture, III
Irrigation and nl"l:linl:H'''''

Roadside Package I
Roadside Erosion, Package I Supplen1erlt:
Roadside II
Roadside Erosion, III
Pesticides, I and ::;ulPplement
Pesticides, Package II
Pe~:;tIClae,S, Package III

Runoff, Package I and Supplement
Urban Runoff, Package II
Urban Runoff, Package III
Forestry, Package I
Forestry, Package II
Forestry, Package III
Construction, Package I and Supplement
Construction, Package II
Construction, Package III
Residual Wastes and Supplement
Mining and Revised Mining
Wild Rice
Water Quality and Non-Point Sources
Water Quality Standards Applicable to Non-Point Source Pollution

33



University of i=nl"t.'lI~tnl

Non-Point Pollution to Focus on Nc,rtfleclst~3rn MiJrm~3S()ta.

May 1978.
Final Report: Non-Point to Forest in Northeastern

Minnesota, SeDtE~mlber

t,
Minnesota Department of Division Forestry

Minnesota Forestry Management Non-Point Pollution Assessment Segment I Forest
Management and Factors Which Contribute to Source Water Pollution, an Overview,
December 1978.

Minnesota Forest Management Non-Point Pollution Assessment, March
"Project 208 Public Landowners , N. J. Beckwith, Minnesota R Forestry Study

Report, 1

University of Minnesota, Department of Agricultural Engineering Progress Report, June 18: "Effects
of Conservation Practices on Nutrient Losses"

Final Report: Effects of Conservation Practices on Nutrient Loss

1nro::lin~no in l\Il~r('h

Minnesota Soil and Water Conservation Board

Subcontractor: United States Department of Agriculture-SEA-AR
Report A3: Tentative Selection ictive Mechanisms
Report General Classification of Sediment Production Areas in Minnesota
Assessment of Upland Erosion and Sedimentation from Agricultural Sources in Min-

November 1978.
Subcontractor: United St,ateis nit.'lln~rirrn,"'nt

"'ll:Irr~thlt.'ll RAViAW of ~:::aro!:lrnh!:lnk- i=rn~inn
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ABATEMENT - the reduction in or in-
tensity pollution

ABSORPTION penetration of a sul:>stanc~e

into or through another.

ALGAE - a class of plants, one or many-celled,
capable of producing food through
photosynthesis.

AMMONIA a compound of nitrogen and
hydrogen (NH3) which, when present in
water, indicates that human or animal wastes
have been recently introduced. It is also a
source of nitrogen which can cause nutrient
enrichment and eutrophy. Ammonia can be
toxic to aquatic animals when present in suf­
ficient quantity.

AQUATIC - plants that grow and live
in water; they may be floating, submerged, or
emergent.

BIOCHEMICAL OXYGEN DEMAND - a
measure the amount of oxygen consumed
in the biological process that breaks down
organic matter in water. Large amounts of
organic waste use up large amounts of dis­
olved oxygen; thus, the degree of
pollution, the areater the BOD.

EROSION - the wearing away of land by wind
or water; occurs naturally from weather or
runoff, but is often intensified by human
activities.

EUTROPHIC - 'well nourished'; describes
waters high in nutrients and high in
photosynthetic prod uctivity.

FEEDLOT - an area where animals are con­
fined in such density that a cover of vegeta­
tion is not maintained.

GOUNDWATER - water in the porous rocks
and soil of the earth's crust.

HABITAT - the place where a plant or animal
naturally grows or lives (native environment);
the sum total of the environmental conditions
at a specific place that is occupied by an
organism, a population, or a community.

IMPERVIOUS - ground cover
which does not allow infiltration of water
(e.g., roofs, parking lots, and roads); in­
creases the volume and speed of runoff after
a rainfall.

- a document of
. to taken to ensure attainment of

environmental quality standards within a
",n<~",ifi""rI time ..."" .. ;"rI

by which water
washes soluble

as nutrients,

en-

- the nn'i/"",'nnng:,r,t

of agencies, which is
"' ..........;",.., out of

Water

amount of a pOIlUlam

or stream.
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- wastes res.ultina
treatment

water

rio"',...·.I'"l<:>'" a ....... ~>tal_i~1
posure, ingestion, inhalation, or as:sinlilclticln
into or inrU ..<,,...tl,,

may cause death, disease, cancer, rU:>lrle>ti,...

mutations, malfunctions, or
physical deformations.

- a cloudy condition in water due
to the suspension of silt or finely divided
organic matter.

URBAN RUNOFF - stormwater from city
streets and gutters that usually contains a

1..",.+ .....\ -'- contaminatiOn or other
alteration of the physical, chem ,or
biological properties of water or the dis­
charge into the water of any substance that

any channel,
tunnel, conduit, operation, or or
other floating craft from which pollutants are,
or may be, discharged.

NITR:OGiE

POLLUTION (natural) - soil, mi'"l""''''''!

terial impurities picked up by
earth's surface, apart from
activity.
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