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Rule Making Is a Process

 When we work the process we

Stay focused

Systemically address each item /
Provide important background informatigi
Make informed decisions

W ork towards consensus

« We're not starting from scratch

This will be a refinement and clarification
process

W e will revisit and either edit or reaffirm
as needed
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What Is the Process?

BW SR Rule Making Handbook

Statutory Requirements

Facilitated by following a Roadmap
| | o |

NOoO A WN

Establish Baseline Knowledge
Clarify/Update Rule Language and Criteria
Coordination With Other Agencies
Establish Procedures/W orkflows
Stakeholder Review of Proposed Updates
Complete Review and Comment Period




Establish Baseline Knowledge

« Gain common understanding
 Empower informed decision making

« Convey a basic understanding of:
* Detailed Water Cycle
 Lake and Stream Health
o Stormwater and Runoff
« MIDS







Water Cycle

/ Atmosphere S

Sublimation
'l

Desublimation Evapotranspiration

Evaporation

Oceans

U.S. Dept. of the Interior
U.S. Geological Surve:

John Evans, Howard Periman, USGS
http:/iga.water.usgs.goviedu/watercycle. html Groundwater Storar_g e




Water Cycle

The water cycle
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Water Cycle

* Evaporation

* Phase change from liquid
to gas

* Think puddles drying
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Water Cycle

« Evaporation

* Phase change from liquid
to gas

* Think puddles drying
* Transpiration

* Plants sweating
 E/Tis ~90/10
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Water Cycle

» Evaporation

« Phase change from liquid to
gas

e Think puddles drying

 Transpiration

* Plants sweating
 E/T is ~90/10

» Condensation
* Phase Change from gas to
liquid
« Making clouds
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The water cycle
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Water Cycle

« Evaporation * Precipitation
* Phase change from liquid to . Rain
gas
» Think puddles drying * Snow
- Transpiration * Sleet
- Plants sweating * Halil

* E/T is ~90/10

» Condensation
* Phase Change from gas to
liquid
« Making clouds




Water Cycle

The water cycle
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Water Cycle

 Evaporation * Precipitation
« Phase change from liquid to . Rain
gas
+ Think puddles drying * Show
- Transpiration * Sleet
» Plants sweating * Hall
« E/T is ~90/10  Percolation
 Condensation - Water movement through
« Phase Change from gas to the voids in soil
liquid

« Making clouds
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The water cycle
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Water Cycle

 Evaporation * Precipitation
« Phase change from liquid to . Rain
gas
+ Think puddles drying * Show
- Transpiration * Sleet
» Plants sweating * Hall
« E/T is ~90/10  Percolation
 Condensation - Water movement through
« Phase Change from gas to the voids in soil
liquid

- Making clouds e ... Surface Water!
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Lakes and Streams

With Jeff!




Lakes In Minnhesota

* Whatis a lake?

* Generally, an area of open, relatively deep water that is large
enough to produce a wave-swept shore.

* Minnesota statues says 10-acres in size or greater
» Lakes are Public Waters in MN : DNR Lake Finder

» Lake Types : Shallow vs Deep

« Shallow: Most of the lake (>75%) is 15 feet or less

* Deep: Average depth >15 feet

* Different water quality and ecological communities in shallow vs
deep lakes.

 Minnesota Lake Standards are split out for Shallow vs
Deep Lakes
« Standards also vary by Ecoregion
 Pelican River is in the North Central Hardwood Forest region
 Also Coldwater vs Warmwater communities




MINNESOTA LEVEL III AND IV ECOREGIONS
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Lakes — Water Quality Standards

Ecoregion Total Chlorophyll-a | Secchi
Phosphorus (ug/L) Depth (M)
NLF — Class 2A (coldwater) 20 6 2.5
NLF — Class 2B 30 6 2.0
NCHF — Class 2A (coldwater) 20 6 2.5
NCHF — Class 2B 40 14 1.4
NCHF — Shallow Lakes 60 20 1.0
WCBP/NGP 65 22 0.9

WCBP/ NGP — Shallow Lakes 90 30 0.7




Lakes Zones
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Top 10 Countles by Percent of Lake Area

1. Lake of the Woods (37%) 2. Mille Lacs 36%

3. Beltrami (22%) 4. Cass (22%) _Two [nlets,

5. Crow Wing (15%) 6. Douglas (14%) S

7. Otter Tail (13%) 8. Becker (10%)

9. Cook (10%) 10. Hennepin (9%)

Top 7 Counties With the Most Lakes 229

1. Otter Tail (1073) |
Lake Park_ 2 St. Louis (969) SnelmaT” Smoky Hill

3./ltasca (897) Rochert i

4.Cass (758) ..

5. Lake (742) | - NoIf Lake

6. Becker (701)%) AL

0

7. Cook (698)™ = ®

al(From Downing 2021: Minnesota: Land of How Many Lakes?

.....................
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Streams

* Hydrology and Channel Shape

 The amount of water that flows in the stream shapes the channel.
The natural process is for a 2-yr event to shape the channel.

« Changes to the landscape and fluctuating weather patterns are
Impacting channel stability.

« Aquatic Habitat

« Combination of woody structure, rocky surfaces, in channel
substrate, and bank vegetation.

* Diversity of habitat is important for healthy fish and aquatic
Invertebrate communities

* Alteration of Hydrology ultimately impacts habitat.

Streams have water guality and aquatic health standards
that vary by stream type and region.




Stage 1: Stable Stage 2. Incision
Natural Stream Channel

<

‘Stage 3: Widening Stage 4. Deposition
and Stabilization

Floodplain Floodplain

Normal water level
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Shumped
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Streams — Channel Restoration Example

Before : Erosion & Failing Banks




Lakes & Streams — Common Issues @

* Problems facing our lakes:
* Development along shorelines

 Elevated nutrient levels (phosphorus and nitrogen) along
with decreased water clarity (Eutrophication)

 Algal blooms

* |[nvasive species

 Altered habitat and loss of aquatic plants
« Water level management

* Problems facing our streams
« Altered hydrograph
e Elevated sediment, nutrient, and bacteria concentrations

 Altered habitat from erosion, failing banks, loss of
floodplain connectivity

 Loss of riparian buffer
 Low head dams or other structures that act as fish barriers



Water Cycle

The water cycle
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Water Cycle

Runoff



Stormwater Management

The snitary sewer Systom lrets wastewaler
* fom sinks. showers, ard tolts but does
ATt coan stormmwaer o nunoft,




Stormwater Management

Stormwater: Where It Flows, Everything Goes ,

-~ When it rains, snows, or

" sleets, water hits hard

- surfaces and takes
anything on that surface
with it, through drains,

pipes, and ditches to local

rivers, lakes, and streams.

N

e f;'l'ﬁ{shleﬁon sidewalks
 getssweptinto sewers
¢ ‘and contaminates
% Petwastewashes W Oil and grease 8 ‘stormwater.
into pipes and " leaked from cars
pollutes parks and ‘ " washes down
recreation areas 8l drains and into
downstream. 2 waterways.

. -
E] Lawn fertilizer and pesticides can 5"_ Car washing
1 wash across pavement and down :.gl chemicals can harm
‘ drains, taking toxics with them. 8  fish and animals.

Where Stormwater Flows, Everything Goes




BMPs

Pages in category "Level 3 - Best management practices/Specifications and details/Design criteria™

The following 44 pages are in this category, out of 44 total.

= Design criteria for swales « Linear Permanent Stormwater Management Design Flow Chart
A « Design criteria for wet swale (wetland channel) « Literature review summary for Unified Sizing Criteria
« Design guidelines for soil characteristics - tree trenches and tree boxes
« Adapting stormwater criteria for receiving waters = Design guidelines for tree guality and planting - tree trenches and tree boxes (0]
C E « Overbank flood protection criteria (Vp10)
=« Channel protectio « Extreme flood control criteria (Vp100) R

Recharge and infiltration criterion (Vre)
« References for Unified Sizing Criteria

= Design considerations for constructed stormwater ponds used for harvest and = Infiltration design guideline - confirming design criteria and applicability

rrigation use/reuse « Infiltration design guideline - determining site infiltration rates S
» Design criteria for bioretention = Infiltration design guideline - drawdown time
= Design criteria for dry swale (grass swale) = Infiltration design guideline - field verification of site suitability = Stormwater Design Recommendations to Enhance Phosphorus Remova
« Design criteria for filtration = Infiltration design guideline - landscaping - Stormwater sizing for redevelopment projects
» Design criteria for green roofs « Infiltration design guideline - maximum flow path
» Design criteria for high-gradient stormwater step-pool swale = Infiltration design guideline - Observation wel U
» Design criteria for infiltration « Infiltration design guideline - perform groundwater mounding analysis
« Design criteria for ion basil . Irfli tration design guideline - preliminary judgement on suitability of a site for « Unified sizing criteria
» Design criteria for Infiltration trench |'f|ltrat o B o = Unified sizing criteria combined
- Design criteria for iron enhanced sand filter » Infiltration design guideline - sizing outlet structure and/or flow diversion structure « Unified sizing criteria section
= Design criteria for permeable pavement « Infiltration design guideline - underdrains
« Design criteria for stormwater and rainwater harvest and use/reuse = Infiltration design guideline - use of multiple cells W
« Design criteria for stormwater ponds
= Design criteria for stormwater wetlands L

« Water quality criteria




£ N

Note: this detail shows and off line system. To show an on line system,this detail should
be modified to include an overflow structure, set at the maximum ponding elevation.

L Size to Project Requirements ¥ 2 drop from pavement
‘ Bioretention Plants to vegetated filter strip
Underdrain Vaive Curb and Pavement
Max 3H:1L Slope, typ. Cleanout —w- Profile (by others)
[ \\\P« 2 /
) LN ~
2 ~ & 5 «\
i .
—TTF—TTT—TT
18" Max Ponding Depth, Draining in Max 48 Hours 2 s —

3" Muich e —
(N e L
: 3" Mulch

>/= 30" Bioretention Soil >/= 30" Bioretention Soil
2" Choker Course — 2" Choker Course, #8, #78, or #89 Stone
Solid Pipe : I IDI
Drainagf Layer (( S

Transition from Solid to Perforated Pipe
Perforated Pipe

, #57 Stone, Pipe width + 2" Above and Below Pipe

3' Min Depth to Bedrock/Groundwater Non-Compacted Subgrade
‘ See Stormwater Manual for Subgrade Preparation

r

O Bioretention Parking Median-Section

Not To Scale

INOT FOR CONSTRUCTION PURPOSES
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OUTFALL PROTECTION

A storm drain outfall is where a storm drain
pipe or channel discharges stormwater runoff
to a natural waterbody. Increased urbanization
can damage outfalls by increasing the volume,
frequency and intensity of stormwater runoff
from impervious surfaces. Erosion from unstable
outfalls can release sediment and other pollutants
into nearby waterbodies. These outfalls can be
stabilized or improved through the use of rip-rap,
bioengineering techniques and /or vegetation.

Rock rip-rap

Bioengineering Vegetation

BIOSWALE

A bioswale uses plants and an engineered soil mix
to treat stormwater runoff. Water is not ponded in a
bioswale. It flows across the plants and engineered
soil in the swale where runoff is infiltrated or
filtered out. The shape of a bioswale can be linear
or it can meander along roads or parking lots.

STORMWATER BEST MANAGEMENT PRACTICES

MICRO-BIORETENTION

A micro-bioretention cell is a small-scale practice
that captures and treats stormwater runoff from
buildings, roads or parking lots. It works by
collecting stormwater from impervious surfaces
and allowing it to pond temporarily. Plants in
micro-bioretention include native species that are
adaptable to wet and dry soil conditions.

TREE BOX FILTER

A tree box filter is a concrete box filled with an
engineered soil mix that can filter out pollutants
from stormwater. The soil mix is designed to handle
a large flow of water; this allows the device to
treat a large impervious area with only a small
footprint. This BMP is often used in areas where
there is limited space.

PERMEABLE PAVEMENT

Permeable pavement is an alternative to
conventional pavement systems. The pavement
surface allows stormwater to flow through to a

gravel storage area underneath. The stormwater
infiltrates into the ground or discharges to the
storm drain system by an underdrain. Permeable
pavement can be found in different applications
such as parking spaces, alleys, sidewalks or
pedestrian plaza areas.

SUBMERGED GRAVEL WETLAND

A submerged gravel wetland is a large-scale
practice that can be placed in poor-draining
soil areas. The wetland is filled with gravel and
covered with a layer of soil. Plants in the wetland
include native emergent species that help remove
nutrients such as nitrogen, phosphorus and sediment.
A submerged gravel wetland will stay wet at all
times so it must be located in larger drainage
areas to sustain the plants and ecosystem.

POCKET SAND FILTER

A pocket sand filter is a small depression in the
ground filled with sand. It is designed to remove
pollutants by filtering water through a bed of
sand. It often looks like a small volleyball court
or sandbox. After flowing through the BMP, the
treated water is either absorbed by the soil under
the sand filter or is conveyed into the storm drain
system by an underdrain.

WET SWALE

A wet swale safely conveys stormwater to a natural
outfall such as a wetland or stream. The wetland
in the bottom of the swale reduces flow velocity

and filters out pollutants. A wet swale can be
used along roadways or parking lots where the
groundwater table is high and the soil is damp. A
wet swale will often have large piles of stone or
check dams where water will pond to help slow
and maintain the water flow.

VA RATATS
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POND RETROFIT

The County has a large number of existing
stormwater management ponds that do not meet
the current water quality standards for stormwater
BMPs. Pond retrofits include reconfiguring and
re-grading the ponds so that they provide a
permanent pool of water. Water flows into a
forebay that captures and settles out pollutants
such as sediment and nutrients.

Sediment Forebay Structure
Dredging Modification

Modification

STREAM RESTORATION

Stream restoration is a major construction project
that stabilizes an eroded stream. This is done by
installing grade controls such as adding rocks at

the bottom of the stream bed, re-grading the side
slopes and stabilizing the banks with rocks and

g ion. The overall dition of the stream can

be improved through the proper management of a

healthy riparian buffer.

stream banks invasive riparian buffer
vegetation zones

TREE PLANTING

Trees are one of the greenest and most economical
stormwater BMPs. When it rains, trees intercept
rainwater and allow it to evaporate or slowly soak
into the ground. The roots help to remove pollutants
by absorbing nutrients as water moves through the
soil. Trees provide soil stabilization, improve air
quality and help keep communities within a healthy
temperature range in the summer.

REGENERATIVE STEP
POOL CONVEYANCE

Regenerative Step Pool Storm Conveyance (SPSC)
is designed to stabilize and restore eroded
outfalls. A series of small pools and riffles help
to remove sediment and control downstream
erosion. A sand and woodchip stream bed filters
pollutants and promotes infiltration into the natural
groundwater system.
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MIDS

' 4. Minnesota Minimal Impact
) ‘ . Design Standards

MIDS contains four main elements :

* A stormwater volume performance goal for new
development, redevelopment and linear that will provide
enhanced protection for Minnesota’'s water resources.

* New credit calculations that will standardize the use of a
range of innovative structural stormwater techniques.

 Design specifications for a variety of green infrastructure
best management practices (BMPSs).

 Amodel MIDS ordinance package that will help
developers and communities implement MIDS.

*1.1-inch event represents ~90% of all MN rainfall events. Rainfalls between
0.5 and 1.5 inches contribute ~75% of runoff pollutants.
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