
Storm Water Management 
& Erosion Control Workshop

April 22, 2008 – Pewaukee WI

Sponsored by:
Waukesha County Department of Parks & Land Use
Metropolitan Builders Association
MS4 Community Partners in Waukesha County

“Good planning can’t stop 
when the permit is issued”



Program Overview
Morning Sessions:

Overview of Storm Water Permit Process (County)
Soils Investigations

Break (9:45-10:00)
Plan Review Process/Common Mistakes

Lunch (12:00-12:45)

Afternoon Sessions:
Plan Implementation

Break (2:15-2:30)
Project Closure & Permit Termination
Implementation Roundtable



Why We Are Here

Perry Lindquist, Waukesha County

Land Resources Division Manager



The Dirty Facts

Nonpoint pollution #1Nonpoint pollution #1

SedimentSedimentBacteriaBacteria

ToxinsToxins OrganicsOrganics



Developed 
Lands

Waukesha County

1963

Urban and Urban and 
residential residential 
land usesland uses

LegendLegend



Developed 
Lands

Waukesha County

2005

Urban and Urban and 
residential residential 
land usesland uses

LegendLegend



Pollutant Loadings vs. Percent Impervious
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Runoff Volumes vs. Percent Impervious
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Larger faster flows
Downstream 
flooding
Downstream Downstream 
floodingflooding

Bank 
erosion



Lost base flows
& channel armoring



The end result if The end result if 
no preventionno prevention



Storm Water Mgt. & Erosion Control Ordinances 

Required by federal and state law
Local implementation 
Have evolved quickly

1970-80’s Peak flow & erosion control
1990’s + Water quality
2000’s + Runoff volume and site drainage

Ordinance
The Waukesha County Board hereby finds that eroding construction sites are polluting the water resources of the county.  This ordinance is designed to address this concern by requiring all construction sites to obtain a permit and follow an erosion control plan. Failure to comply with this ordinance will result in …..



Waukesha Co. 
Municipalities 

with 
MS4 Permits 

Phase I (13) 

Phase II (18)* 

Exempted (3) 

Legend Legend 

Not required (4) 

* Includes Waukesha  Co.

(31 out of 38 communities)



Overview of Waukesha County 
Storm Water Permit Process

Leif Hauge, P.E., Senior Civil Engineer
Waukesha Co. Land Resources Division



Guiding 
principles 

Erosion Control
Grading that fits the terrain; 
Minimize the time the soil is exposed.  
Use BMPs that prevent soil detachment.



Storm Water Management:Storm Water Management:
Reserve Reserve adequately sized adequately sized 
areasareas for storm water earlyfor storm water early
Groundwater rechargeGroundwater recharge
Emphasize Emphasize plantingsplantings, and , and 
low flow velocitieslow flow velocities
Keep Keep roof runoff separateroof runoff separate
DistributeDistribute bioretention and bioretention and 
infiltration infiltration BMPsBMPs



Erosion Control 
Plan

Disturbs 3,000 square feet
Excavation or filling of 400 cubic yards
Trenching of 300 feet of a utility
Land disturbing activity, regardless of size, that the 
LRD determines is likely to cause an adverse impact to 
an environmentally sensitive area or other property.  



Storm Water 
Management Plan

Subdivision plat
CSM or other development 
with >0.5 acres of 
impervious surfaces

Includes smaller sites that may 
be constructed at different times

Construction of any road
Land development activity, 
regardless of size, that the 
LRD determines is likely to 
cause an adverse impact. 

29,000 sf



400 ft



Preliminary Review 
Letter

Unique to WC
Disturbs 1 acre
Construction of a road
Addition of 0.5 acres or 
greater of impervious 
surfaces, including smaller 
individual sites that may be 
constructed at different 
times 
Other land disturbing or 
land development activities, 
as determined by the LRD.



How to get a storm water permit  (with 
storm water management plan)

Pre-application conference, development review team
Application form & fee
Preliminary and final plans
General requirements agreement
Construction inspection schedule
Financial assurance
Plan implementation meeting and sign-off
Approval of (& record) maintenance agreement



Process Flow Chart

20 day 10 day



Permit application form

Per NR 216



Permit Fees



Financial Assurance



Plan Submittals
Checklist 1 – Site Plan
Checklist 2 – Erosion Control Plan
Checklist 3 – Storm Water Management Plan



General Requirements Agreement



Construction in accordance with approved plans 
and schedules.  
Notification of proposed modifications.
Provide an engineer to be responsible for general 
plan compliance, implementation of inspection 
plan, and verification of construction.  
Provide a qualified professional to verify the 
infiltration planting process.

General Requirements Agreement



Provide a qualified professional to conduct erosion 
control inspections and maintain an inspection log.  
Repair all best management practices within 24 hours 
of inspection…. until a permit termination letter is 
issued by the LRD.

General Requirements Agreement



Plan Implementation Sign-Off Form



Maintenance Agreement



Construction Inspection Schedule

Date of Inspector Inspector
Date Duration Milestone or Task Inspection Initials Role

Prior to grading activities
Surveyor stakes road, drainageways, storm water BMPs.  Mark wetlands.
Plan implementation meeting
Hold pre-construction meeting with Town, County, DNR, contractors, utilities
Install tracking pad EC insp.
Install silt fence or other perimeter BMPs, clearing and grubbing as minimally needed EC insp.
Contact County LRD and other authorities at least 2 days prior to beginning construction

Construct Basins
Strip topsoil in basin and subsoil stockpile areas
Excavate temporary or permanent basins to be used for sediment control
The following steps apply to construction of wet detention basins

Before berm material is placed, verify that
Topsoil, stumps, and vegetation are stripped in basin berm footprint Engineer
A 2'x8' keyway is excavated under berm (if permanent pool will pond >3 ft against embankment) Engineer
The basin berm is constructed with the specified material Engineer

Before a liner is placed, verify that:
Basin interior slopes do not exceed maximum pitches (3:1 above water, 10:1 safety shelf, 2:1 below) Engineer
Basin bottom and shelf elevations are correct Engineer
The safety shelf is at least 8 ft wide Engineer

Before the berm is re-compacted around outlet pipes following installation, verify that:
The correct pipe diameter, drain hole diameter, and materials are used Engineer
The outlet pipe and riser elevations are correct Engineer
Anti-seep devices are installed on specified outlet pipes Engineer

Before topsoil is re-applied, verify that:
A compacted 2-ft clay liner is installed up to the permanent pool elevation Engineer
The 90% standard Proctor compaction req't is met by sampling at five locations along embankmt Engineer
The berm elevation is 5% above design height (above existing grade) to allow for settling Engineer

Verify that topsoil is re-applied to all surfaces above and including the safety shelf Engineer
Basin is dewatered to verify bottom elevation and remove sediment Engineer
As-built elevations are correct (see as-built survey punch list) Engineer

The following steps apply to construction of infiltration basins
Before engineered soil is installed in the infiltration area, verify that:

Basin was over-excavated to expose permeable soil Soil Scientist
Compost used to amend soil meets WDNR specification S100 Engineer
Correct mixture of engineered soil is used (40% sand, 30% topsoil, 30% compost)

Before berm material is placed, verify that
Topsoil, stumps, and vegetation are stripped in basin berm footprint Engineer
A 2'x8' keyway is excavated under berm (if permanent pool will pond >3 ft against embankment) Engineer
The basin berm is constructed with the specified material Engineer

Before a forebay liner is placed, verify that:
Basin interior slopes do not exceed maximum pitches (3:1 above water, 10:1 safety shelf, 2:1 below) Engineer
Basin bottom and shelf elevations are correct Engineer
The safety shelf is at least 8 ft wide Engineer

Example Combined Construction Sequence and Construction Inspection Schedule



Exemptions

Applicability Exemptions.
Cropland & pastures
State & federal projects 
If another regulatory agency is enforcing 

Need proof of permit, contacts, as-builts, 
maintenance agreement, etc.

Exempt From Erosion Control 
Requirements Only:

Individual one and two family residential. 
Nonmetallic mining. 
Utility that is plowed or bored.



OffOff--site BMPsite BMP
IInternally drained sitenternally drained site
It is It is impracticable to meet impracticable to meet 
the requirement due to site the requirement due to site 
conditionsconditions beyond the beyond the 
control of the applicantcontrol of the applicant.   .   
LRD shall provide special LRD shall provide special 
consideration for: consideration for: 

Redevelopment sites.Redevelopment sites.
InIn--fill development areas fill development areas 
less than 5 acres.less than 5 acres.
Highway projects.Highway projects.
<10% impervious and less <10% impervious and less 
than 1 ac. imperviousthan 1 ac. impervious

Technical 
Exemptions



Internally Drained Exemption

Runoff from property No discharge 
from receiving 

body – no 
outlet

Applicable to peak discharge req’t

Lake



Application for 
Exemption

The applicant shall submit:
A written request
A site plan
Review fee
Documentation that the site meets 
the criteria for which an exemption is 
being applied (eg. Infiltration rate 
<0.6 in/hr)
For off-site BMP(s):

As-built plans, construction certification 
and design summaries;
Recorded maintenance agreement. 
Utility district fee payment documentation 



Exemption Request Processing 
20 working day response 
deadline.   

May require fee to support  
storm water BMPs or 
stream restoration 
expenses off site.  

The applicant may appeal.



Pre-Application Meetings
Recommended but not required
Saves time, effort, and expense
Heads off expensive wild goose chases
Does not require elaborate submittal



Soil testing up front 



Permit withholding / cross-compliance 
with other permits, particularly WDNR 

Chapt. 30 and wetlands 

The LRD may require the applicant to obtain other 
permits or plan approvals prior to issuing a storm water 
permit 



Juris-
dictional

Boundaries

Public Road, CSM -
Town

NR 216 – Entire Site - >1 
ac dist. - WDNR

County Storm Water –
CSM, >1/2 ac, 

>3,000 sf, road constr.

County Planning & 
Zoning – CSM for road 
and outlot parkland, CU 

permit for condo plat

County DPW – Access to 
CTH L

Ch 30 – Waterway 
Crossing - WDNR

Town Bldg Insp –
COMM 21 – 2 family 

home constr.



The End


