
The Northland NEMO program began in 2000 when a group of 
educators partnered together for a noteworthy cause…to protect 
our watersheds by promoting sound land use practices.



Your water quality can or can not be impacted by the land use in
the watershed.  Land use is decided by your community’s local 
officials, and therefore, you have the authority and control to 
protect water resources in your community.



Where does regulation fit into the overall strategy for dealing with stormwater?

Of course, PLANNING is first!  We’ll  show where ordinances fit into the process, 
again stressing that planning comes first, ordinances later.

Three-tiered strategy for protection

This illustrates how ordinances fit into the planning process for coping with 
polluted runoff. The strategy we recommend include three tiers to prevent, 
minimize and mitigate impacts:

1st: Natural Resource-based Planning to prevent impacts – Where/What are your 
water resources (lakes, streams, wetlands, drainage ditches), forest cover (what 
types), other ecological units of significance, steep slopes, soils, etc.  What is their 
function within the watershed?  How important are they to maintain ecological 
vitality in the community?

2nd: Comprehensive Land Use Planning to incorporate natural resource
protection – Prioritize your watersheds by most to least protected with reasons 
why.

3rd: Implementation of the Land Use Plan through tools including the 
development of ordinances that protect water quality.



Remember a community must have a plan and policy to implement 
and ordinance, but before your community can determine what kinds 
of policies you need, you must determine what you have on the 
ground.  

The key to doing this is conducting a community resource inventory.  
In contrast to a natural resource inventory, a community resource 
inventory considers cultural features as well as natural features 
because cultural features are often what define a community’s 
character.  Determine what is important to protect and why?



Plans and policies are blueprints for actions.  Ordinances are 
an Action item.  It is important that communities are aware that
ordinance development and amendments to ordinances MUST 
go hand in hand with the policy or goal from their plans!  In 
addition, if you have a  plan with policies that are not supported 
in your ordinances, you need to update the ordinances.

Keep in mind that regulations such as ordinances are the result 
of good planning.  Comprehensive land use plans, local water 
plans, and stormwater management plans lay the groundwork 
for instituting changes to policies and regulations.  Plans 
outline the rationale for the regulations by describing in plain
language what public purpose is being protected or promoted



Although, this presentation emphasizes the need for ordinances as regulation, 
no regulation is effective without education or incentive programs to help 
citizens learn about and participate in programs that will help protect the water 
resources in their community. These are just a few examples of what 
communities across the nation are doing with their education efforts.

Here are some points of why regulation may be more effective than incentives 
or education.  They are often things we all know, but it spells it out in a format 
that gives you the teeth that you need to meet the community’s goals.



Counties, cities, and 
townships, through mn
statute, have the right 
and responsibility to 
plan, put ordinances in 
place, and enforce them.

Remember the devil is in the details with ordinances.  A lot can be 
boring, but if you don’t put details in, it can cause problems.  Reading 
between the lines becomes more fuzzy the less detail you have.

It is also worth it to take the time to create a well written ordinance 
because it is easier for those who come after to enforce and 
administer something you learned long ago.



Ideally, the community would pass regulation, educate residents and 
developers how to comply with regulation, and then all would be well.  
Unfortunately, compliance with regulation ranges from somewhat 
incomplete to completely ignored. This happens for a variety of reasons:  
education of residents and developers and even regulators is often 
incomplete; details of the regulation must be tailored or interpreted to the 
specifics of individual developments, and regulation is frequently seen as a 
barrier to achieving profit targets or time schedules, and is compromised or 
ignored in order to meet profit or schedule goals.  

Consequently, communities must decide not only what to regulate, but how 
to regulate.  While different types of regulation will call for distinct 
enforcement provisions, some general rules apply to the type of regulation 
that communities use to protect water quality.  



First, regulation has different points of enforcement – some at a single point, such as  
at the time of a property transfer.  Others are enforced at multiple points, such as 
inspections during a construction process.  Finally, some regulation is enforced 
continuously, based on the community’s ability to staff enforcement procedures.
Second, communities must carefully evaluate the cost of regulation, and who pays 
for it. Staff time to review applications, write comments and recommend changes, 
negotiate the details of implementation, and conduct inspections or generate 
background information is a real cost to the community. Similarly, non-compliance 
with regulation can create damage that harms community interests. Fees to cover 
the community’s enforcement costs, necessity of escrows accounts or bonding to
protect the community’s interests, and the cost burden of producing information 
sufficient to make regulatory decisions are all elements that the community just 
consider in developing and administering its regulation.
Finally communities must have the ability to allow exceptions, because no rule or 
policy can foresee all circumstances. Exceptions are most frequently granted in the 
form of variances, but these are frequently misused and sometimes abused.  
Sometimes, the best way to ensure the community’s goals are met is to limit the 
ability of its Board of Adjustment to grant variances.  

These are the potential timing options for enforcement:

Routine/periodic monitoring allows discovery of problems at certain specified or 
unspecified time periods

Necessary permit inspections allow monitoring and problem identification at 
certain stages of a project, similar to electrical inspections prior to covering walls.

Calls from public requires neighbors or others to call, oftentimes to report 
problems they’ve seen

Follow up (Punch list items): at the end of a project, are requirements met?  If not, 
changes may be difficult at this point.



Fees that do not cover the community’s enforcement costs will ultimately result 
inadequate enforcement.  Inadequate enforcement, in turn, creates long-term 
problems for both the property owner and the community. Fixing a problem is always 
more expensive than preventing a problem.

Second, community water quality is put at great risk during construction (when 
vegetation is cut, soil is being moved and graded, and heavy equipment is moving 
around), and in some cases after construction (from maintenance or lack thereof on 
road, wastewater and stormwater management, and green infrastructure). The 
community should protect its interests in water quality through the use of 
performance bonding, escrow accounts, or other insurance. If, for instance, the 
developer goes bankrupt in the middle of the development process, the community 
needs to be able to restore the site. Similarly, if a vegetative shoreline buffer must be 
maintained to protect water quality but a property owner mows to the water line, the 
community needs to be able to restore the green infrastructure.

Finally, in order to enforce water quality and land use regulations the community 
must have basic information regarding the development site, how the developer 
proposes to change it, and sometimes the characteristics of surrounding areas.  
Generally the developer should be required to submit information that allows the 
community to ensure regulatory compliance. In some cases the developer can be 
required to demonstrate how the proposal will affect surrounding land or water 
resources.  On the other hand, background information that allows the community to 
prioritize resources inside and outside the development site are more appropriately 
paid for by the community.  Environmental Assessment Worksheets (EAWs) address 
the impacts of a specific development (impacts both on and off-site) and are paid for 
by the developer. An Alternative Urban Area Assessment (AUAR) also examines 
development impacts, but generally over more than one developer’s project.  The 
community sometimes contributes or even sponsors such studies.

Ordinances should be 
SELF FUNDED, but should 
NOT be a CASH COW!
The community pays for 
staff time required to review 
the technical aspects of the 
development, conduct 
multiple site visits, and 
ensure the community’s 
goals are met.  



The blue text represents an 
analogous set of dots that 
are the various components 
of ordinances that will be 
discussed – they 
correspond to the local 
government activities 
discussed earlier.  For each 
of the 4 ordinances, we’ll 
‘connect the dots’ between 
purpose, requirements, and 
administration.

The purpose of a stormwater 
ordinance is to protect the quality of 
our water resources and prevent 
flooding. Ideally this starts with an 
ecologically assessed and citizen 
prioritized Natural Resource 
Inventory. The stormwater 
ordinance is implemented during 
design and construction phases of 
land alteration projects. Afterward 
monitoring and maintenance must 
be continued by the appropriate 
group to maintain the standards and 
assess the effectiveness of the 
standards.



Since land alteration often adds impervious surfaces, compacts soils, and removes vegetation 
the rate of runoff (velocity) and the amount of runoff (volume) leaving a site increases 
dramatically.  For example, 

A one-inch rainstorm over a one acre meadow would result in runoff that would fill a      
standard size office to a depth of two feet.  In contrast, if that same acre was completely 
paved, the runoff from a one-inch rainstorm would completely fill three offices.

Your stormwater ordinance must regulate the volume and velocity, but how?  By using 
standard models to determine stormwater runoff from the site prior to development and 
designing a site to maintain those velocities and volumes through infiltration, stormwater 
ponding, and other best management practices.  Remember, maintaining the rates is good, 
but additional volume means those rates would occur over a longer period of time; this can 
also change the course of a stream or drainage way causing erosion.  This means infiltration 
and keep this volume on site is very important.

Typically communities require the the first ½-inch of rain be infiltrated on-site for water quality 
protection and stream bank stabilization, the 10-yr storm for infrastructure, and the 100-yr 
storm and/or 100-yr storm 7-day snowmelt for flooding.  The storm events represent the 
average rainfall rate that falls over a 24 hour period for the year interval mentioned in your 
particular area.



Stormwater ordinances are designed to designate the how the conveyance system should 
be designed and for what purpose.  In general, water quality ponds should be design in 
accordance with the best management practices manuals.  50% retention of TSS is for 
ponds in low priority watersheds or in areas where the water resources to which it 
discharges too are low priority.  If the watershed is of high quality up to 90% TSS should be 
retained.  This emphasizes the importance of preparing a natural resource inventory in your 
community and a comprehensive plan to designate the value of the resources.

Soils that are have a high porosity such as sand can be used to infiltrate the first ½-inch 
of rain.  Care must be taken during construction not to compact these soils. Soils that 
are have low porosities (clay) can be amended by removing them in certain areas and 
replacing them with high porosity soils that will infiltrate and treat stormwater runoff 
before it leaves the site.

The pictures depict various ways to achieve stormwater infiltration – residential rain 
gardens, reinforced turf emergency lanes, pervious pavers, reinforced turf parking lots, 
rooftop gardens, vegetated swale parking lots – there are many more examples!



Some communities who have 
debated the actual width for buffers 
around various types of water 
bodies for years!  In the mean time 
development continues to happen 
and wetlands are avoided, buffers 
are not implemented. Any buffer is 
better than NO buffer when it 
comes to protecting water quality.  
Buffers are often missed in a 
stormwater ordinance and placed 
in wetland ordinances.  

Buffers help protect water quality and enhance habitat diversity.  Studies are 
available on giving general guidelines for buffer widths based on the protection 
level (i.e. water quality protection, habitat requirements for various animals, etc.)

The blue text represents an analogous set of dots that are the various 
components of ordinances that will be discussed – they correspond to the local 
government activities discussed earlier. For each of the 4 ordinances, we’ll 
‘connect the dots’ between purpose, requirements, and administration.
The NEMO bullet (upper right hand) hyperlinks you back to the ordinance list



Here is a way to contribute resources 
to the Gulf of Mexico. Development is 
occurring and sediment particles are 
dislodged from the site during the 
cutting of vegetation, topsoil removal, 
and massive grading. The rains come 
and carry sediment particles away.  All 
the particles want is some time to drop 
out and stay at home, but there is not 
erosion and sediment control and the 
particles continue into to move picking 
up pollutants as it travels through the 
watershed.  

The sediment particles make it all the way to the Gulf of Mexico and there has been another 
grand contribution to the hypoxia problem in the Gulf. The sediment loads with phosphorus 
increased the algae growth.  The algae multiplied, then died, decomposition in the 
lake/stream bed increases using up oxygen. Oxygen is depleted; other organisms/fish die 
off.  This story can be the same for any water body.

The erosion and sedimentation ordinance 
is to protect the quality of water resources 
by preventing erosion and sedimentation.

•Erosion control consists of BMPs designed 
to intercept precipitation and prevent soil 
particles from moving.  Products designed 
for this use include straw, mulch, ground 
covers, fiber blankets, hydro-seeding, etc.

•Sediment control consists of BMPs
designed to capture soil particles after they 
have been dislodged (erosion) and have 
begun to be carried away from the site.  
Products designed for this include silt 
fences, straw bale check dams, 
sedimentation ponds, etc.

The erosion and sedimentation ordinance can be combined with the
stormwater ordinance or stand alone as a separate ordinance.  It is 
implemented to prevent negative impacts during and after construction 
activity to prevent erosion, trap sediment, and allow sediment to settle 
out. Afterward it is used to reduce long term erosion and manage storm 
water runoff through a monitoring and maintenance program.



The idea is to control the things you 
can control…lets take a closer look at 
each of these in detail.

The picture on the left is the unphased
approach; the picture on the right shows 
erosion control BMPs added.

When large developments are 
constructed in an unphased way, large 
areas are opened up and cleared, but 
development re-covers these areas 
slowly, leaving large areas subject to 
erosion.

On the right is the 5th division of a 
housing development. Unfortunately, the 
vegetation and topsoil was removed in 
November for spring building! The runoff 
from the site is shown in the middle 
picture on the right as chocolate milk 
only it is sedimentation. On the left is the 
6th division of the same housing 
development left in conservation tillage. 
The runoff from the site is shown in the 
middle picture on the left as clear.



Steep slopes (greater than 12 percent 
should be avoided).  Slopes greater than 
3 feet horizontal to one foot vertical (3:1) 
shall shall be stabilized and covered if the 
area is not worked on for 7 days, slopes 
between 3:1 and 10:1 shall shall be 
stabilized and covered if the area is not 
worked on for 14 days, and slopes flatter 
than 10:1 shall be stabilized and covered 
if the area is not worked on for 21 days.

Construction vehicles coming and 
going from a site can deposit a lot of 
sediment off site in the roads by 
eroding entrances.  Maintain 
entrances with gravel or rocks.  Read 
the bullets.

Inspection and 
maintenance is crucial 
to enforcement and 
protection of water 
quality.  Your 
community must be 
able to staff this 
position; otherwise, all 
the work you put into 
an ordinance is 
useless.  

Picture left – improper installation of silt fence.  
Sediment can leave underneath Right – Silt fence 
should never have sediment more than one third to one 
half the height of the fence.

We have all seen projects complete, people moved in, 
kids playing outside, and there is still silt fence 
dilapidated and hanging around the edges of ponds, …



The NPDES Permit program requires several of these items for sites of one 
acre or more. Some communities are requiring protection below the one acre 
threshold depending on the sensitivity of the construction site (i.e. steep slopes, 
sensitive features, nearby water bodies, etc.). Carver County, MN set up a 
permit system through their rules where the need for review and approval and 
procedures is dependent on the scale of the project and its location relative to 
sensitive areas. They have 3 levels less than one acre, 1-5 acres, and greater 
than 5 acres. The type of permits, amount of inspection and monitoring depend 
on the size of the project and the relation of sensitive areas to the project.

The NPDES permit requires the 
permittee to perform inspections 
and maintenance, but in the end it is 
the community that needs to 
oversee the enforcement. There are 
many stories where the community 
paid for problems left by the 
permittee.  An ordinance provides 
leverage to require permit fees to 
pay for the program and to levy 
fines for negligence. This is much 
cheaper than paying for clean up.

Historically, development along the shores of our lakes was much different 
than we see today. The land uses tended to be intermittent – cabins, hunting 
and fishing access, small seasonal resorts. The access to many lakes was 
limited. Here is what Hwy169 along Mille Lacs Lake was like 70 years ago, 
when the lake was first seeing significant development. Regulation around 
lakes and along rivers was limited, and did not address water quality.



Today, development patterns and 
pressure is considerably different. Hwy 
169 can now get a metro-area resident 
up to Mille Lacs Lake in 2 hrs.  Land 
uses are far more likely to be year-
round, including both residential and 
commercial development. And even as 
new development pressure has brought 
attention to the need for land use and 
natural resource planning, development 
in marginal areas has accelerated.

But the historic development on small 
lots and lack of attention to the land 
use impacts on water quality coupled 
with the easier access to shoreland
areas from a rapidly growing 
metropolitan region overwhelms the 
ability of lakes and rivers to absorb 
wastewater and stormwater. Property 
owners perceive their development 
rights to be consistent with historic 
development patterns, even in the 
face of decreasing water clarity and 
habitat. In the end they destroy the 
very thing that they want.

In 1970 the DNR created the initial 
version of the Shoreland Ordinance.  
The ordinance was designed to 
protect Minnesota’s lake and river 
water quality, habitat, and recreation 
assets. The Ordinance was 
mandatory throughout Minnesota with 
the exception of the North Shore of 
Lake Superior. It creates a hierarchy 
of lake classifications that guide 
development standards and land uses 
with 1,000 feet of lakes and 300 feet 
of rivers.  



So what does the Shoreland
Ordinance regulate?  First, it sets 
specific boundaries for a shoreland
zone.  Local governments must 
either adopt base zoning districts 
that meet the State standard or 
apply the Shoreland Ordinance as 
an overlay on top of the base zones.  
The more restrictive of the zoning 
districts will apply.

One example of local regulatory 
controls is shoreland zoning.  Here’s 
how it works: Minnesota Statues  103 
F…empowers the DNR to develop a 
set of statewide minimum standards
for shoreland management. These set 
minimums for things like setbacks, lot 
size, vegetation clearing, limits on 
impervious surfaces, and planned unit 
development, among others).

Lakes are assigned into one of these three classes, and the minimum standards 
become less strict as you go down the list. The minimum standards serve as a 
guide for local governments, who create their own land use controls and 
implement them through their own land use controls, usually via the zoning 
ordinance. The local ordinance {point out that it’s not the DNR’s ordinance, it’s a 
local ordinance} needs to be AT LEAST consistent with the minimum standards, 
but local governments are encouraged to make their ordinances more restrictive 
in any cases where they feel their lakes require extra protection.

Keep in mind that the reason for the minimum standards is that…Not all lakes are 
created equal. It’s impossible to create a standard that would adequately protect 
all lakes in the state without becoming so strict (so as to protect the most sensitive 
lakes) that virtually no development would be allowed. 

Remember: lakes are shared resources and the shoreland program ensures 
the are properly managed for the LONG TERM PUBLIC GOOD!



Not all lakes are alike, and therefore some require stricter standards than the 
statewide standards (even for NE lakes). DNR came up with model ordinance 
language that meet the minimum standards and address the most complex 
situations. There are a number of opportunities for communities to depart from the 
DNR’s model to make it specific to their community with stricter guidelines, if needed.

Second, like most zoning ordinances, the Shoreland Ordinance regulates the 
kind of land uses that are allowed in shoreland areas. Types of land uses 
include agriculture, residential, commercial, and recreational uses.  

Allowed – do not need special permission for a proposed project
Conditional – attached conditions inserted into zoning ordinance by community
to allow a proposed project that is a bit different, but still meets overall goal (i.e
build a day care in a residential zone) –requires a CUP (conditional use permit)  

Prohibited – not allowed…these should be included in ordinance so very clear 
what is/is not allowed.



Does your community want to see this 
density on all your lakes or just some of 
them; which ones.  How dense should 
the development be?

Right picture – tough to get much closer 
here - where is the sewage treated?

Issues to consider: Are the model ordinance’s development and density 
incentives appropriate for your community?  PUD is stipulated in the ordinance 
as a development option that departs from the basic zoning to accommodate a 
mix of land uses. It can be designed to allow for clustering and to preserve open 
space as well. The DNR’s PUD stipulations in the shoreline ordinance are not 
very appropriate (more complex situations faced by metro area lakes) for many 
communities especially those outside the metro area.

Enforce is not adequately 
addressed in the DNR model 
ordinance.



Subdivision ordinances are complex and involve a number of issues related to 
water quality. Often there is a lost opportunity to address stormwater 
management in a subdivision ordinance; it is VERY IMPORTANT that this type 
of ordinance also links back to the stormwater and erosion and sediment control 
ordinances for your community.

There is lots of land available for development – how will 
these developments protect water quality?



Your subdivision ordinance can designate the means for meeting impervious 
surface goals and regulation stated in the stormwater and shoreland
ordinances. Providing developers with examples of acceptable lot
configurations and street designs will speed the subdivision process and limit 
staff and planning commission time spent on inappropriate proposals.

According to an Olympia, WA study, 
transportation needs including roads, parking, 
driveways amount to as much as 65% of the 
impervious surface budget.  This is a large 
amount that can be reduced with proper design.



Both illustrations are same lands and similar residential densities.  
The illustration on the right however reduces impervious surfaces, 
fragmentation, and provides open space for all lots.  More green is 
better for water quality (I.e. infiltration, slows runoff, etc.), wildlife 
habitat, open space, and costs less to build.

Green infrastructure includes parks, urban forest, buffer areas, open space, 
wetlands, and trail systems. Here are some techniques that a subdivision ordinance 
can encourage or require, to help meet stormwater, shoreland, and zoning ordinance 
requirements.  




