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Inspected By: Date:

Yes No
Clogging

Well 1 Plant growth
Well 2 Storage of material on pavers
Well 3 Cracking
Well 4 Heaving
Well 5 Settlement
Well 6 Adequate joint material?
Well 7 Other damage

Pavement Edge / Ribbon
Structural Integrity

Excellent Good
Fair Poor

Underdrains and Outlets
Erosion Tampering Structural Integrity 

Yes No Yes No Yes No (Excellent / Good / Fair / Poor)
Drain 1
Drain 2
Drain 3
Drain 4

Inspection Comments:

Ver: 8/14 Page 1 of 2

Milwaukee Sports Complex Pervious Pavement Inspection

PavementObservation Wells

Flowing

Is there water in the obersrvation wells?
Location No. Depth (ft)
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Maintenance

After 1 Inch Rain Event Yes No
Trash & Debris Removed
Clogs Repaired

April Yes No
Mechanical Sweeping Event
Replenish Paver Joint Material
Trash & Debris Removed
Clogs Repaired

May Yes No

Roundup Treatment

August Yes No

Roundup Treatment

November Yes No

Roundup Treatment

Maintenance Comments:

Ver: 8/14 Page 2 of 2

Milwaukee Sports Complex Pervious Pavement Maintenance

Light Surface Cleaning

Light Surface Cleaning

Light Surface Cleaning

Appendix pg 6



A-3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix pg 7



Appendix pg 8



Appendix pg 9



Permeable Paver 
Maintenance Guide
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This guide is specific for Unilock permeable pavers as a maintainable system for stormwater 
runoff and does not cover cleaning concrete pavers themselves. Please see the Unilock Paver  
Care for information on cleaning concrete pavers. The maintenance information in this guide 
is intended for Unilock permeable paver systems only and not for other types of permeable 
pavers or pervious systems.

Much like any impervious paving surfaces with catch basins and underground infrastructure, 
maintenance is necessary with any type of permeable systems. Over the lifetime of the  
permeable paver system there will be a need to clean any sediment, soil, dirt and debris from  
the joint aggregate material to maintain a sufficient infiltration rate. Every project will vary in 
performance needs, as well as to the frequency in which the joint material must be cleaned.   
The surface infiltration rate must be greater than the regional, 100 year rainfall intensity to 
adequately ensure no runoff is generated, which is only one goal for using permeable pavers. 
Unilock suggests establishing a maintenance plan using the techniques in this document to 
prevent clogging.
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�Preceding Maintenance
Before providing maintenance on permeable paver systems, proper installation and  
protection during construction is required. Here are a few conditions to observe,  
require and prevent for establishing a successful system:  

1.� �Verify correct installation and materials:
• Hire contractors with knowledgeable experience installing permeable pavers. 
• Review and approve all sub-base, base and joint aggregate materials.  
• Do not allow sand and dense-graded aggregates.

2. �Prevent construction damage: 
• Limit subgrade soil compaction when infiltration is necessary. 
• Restrict vehicles with muddy tires from driving over newly placed pavers. 
• Do not mix aggregate materials.

3. �Refill joint material: 
• Once between 3 and 6 months after initial installation. 
• Repeat as needed - approximately every 5-10 years.

4. �Avoid stockpiling of materials such as: 
• Topsoil.	  
• Mulch.

The proper materials and installation execution can be found in the Unilock specifications  
for permeable pavers. Both residential and commercial projects will utilize the same base, 
setting bed and joint aggregates. Some projects many not require sub-base materials, 
underdrainage or geotextile. It is not necessary to separate the setting bed from the base 
aggregates with a geotextile.

Examples of Common Maintenance Issues
Below are several warning signs and visual clues of common maintenance issues which  
must be prevented and addressed or remediated to ensure continued surface infiltration.

1. ��Slow Draining/Runoff:
• Verify with simple infiltration testing or observe after rain storms. 
• Surface should drain immediately.

2. �Ponding and Bird Baths:
• Rule of thumb: if more than a nickel deep  
   one minute after a rainfall event, maintenance  
   is necessary.  
• Verify correct materials were installed. 
• Exceptions at bottom of slopes.
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3. �Surface Crusting: 
• Identify if there is a problem such as run  
   on sediments.  
• Increase cleaning frequency in troubled areas. 
• Remove debris immediately.

4. �Weeds: 
• Weeds will not germinate unless there is  
   a collection of soil or moisture.  
• Remove weeds immediately. 
• Clean sediment from joint material.  
• Chemical treatment may be required prior 
    to maintenance removal.

5. �Covered Joint Material: 
• Identify problem 
	 and correct. 
• Remove immediately.  
• Joint material should  
   appear as photo on right.

These common problems can often be easily remedied by maintaining the proper joint  
aggregate level.

Maintenance Types
There are two service types for maintaining the integrity of a permeable paver system.

1. �Preventative – removes most miscellaneous debris before being trapped in the joint 
aggregate material causing clogging. This usually does not require removal of any  
joint material to restore infiltration.

2. �Restorative – requires some removal or complete removal of the joint material to renew 
infiltration. Occurs after miscellaneous debris has been captured and lodged in the  
joint aggregate. 
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*�Note: Both maintenance 
types will be most effective  
when the joint aggregate  
material is filled to the “lip”  
of the paver. If the joint  
material has settled more  
than the joint width, plus  
1/8 inch below the paver  
lip, the maintenance  
equipment is significantly  
less effective and potentially  
more expensive.

Maintenance Equipment
There are two service types for maintaining the integrity of a permeable paver system.

Project Type 1: �For smaller pedestrian type areas such as sidewalks, driveways, plazas, 
patios or similar:

Preventative: 
1. �Hand-Held Bristle Broom 

• Available at any hardware store. 
• Sweep as needed to keep the surface clear of debris. 
• Approximate cost: $15.

2. �Leaf Blower 
• Electric or gas powered. 
• Minimum air speed of 120 mph. 
• Joint aggregate material will remain in place while  
   removing debris from paver surface. 
• Approximate cost: $50 to $300.
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3. �Rotary Brush 
• Poly bristles only. 
• Flips debris from joint.  
• Will require slight refilling of the joint  
   aggregate material. 
• Approximate cost: varies depending 

       on attachment vehicle.

Restorative: 
1. �Wet/Dry Shop Vacuum 

• Minimum 4 HP (peak) motor with  
   130 cubic feet per minute suction. 
• Will remove some joint aggregate material. 
• Replenish removed joint aggregate material  
   to “lip” of paver. 
• Approximate cost: $50 to $150.

2. �Riding Litter Vacuum 
• Tennant ATLV 4300. 
• 48 inch wide vacuum head. 
• 110 gallon capacity. 
• Can also be used as a preventative technique. 
• Will evacuate most debris from joint  
   except for aggregate material. 
• Approximate cost: approx. $25K new.

3. �Powerwasher 
• Capable of spraying 1,400 to 1,800 psi.  
• Spray at a 30 degree angle approximately  
   18 to 24 inches from the surface. 
• Will evacuate joint material. 
• Replenish removed joint aggregate material  
   to “lip” of paver. 
• Approximate cost: $125 to $500.

Project Type 2: �For larger vehicular areas such as roads, parking lots, alleys, plazas  
or similar that can support vehicles:

Preventative: 
1. �Rotary Brush 

• Poly bristles only. 
• Flips debris from joint. 
• Will require slight refilling of the joint  
   aggregate material. 
• Approximate cost: Varies depending on  
   attachment vehicle.
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2. ���Broom Sweepers 
• Typical “street sweeper” type. 
• Rotating curb brushes with center pickup. 
• Poly bristles only. 
• Do not utilize water to clean the surface  
   as this can have detrimental effects on  
   the cleaning. 
• Best for seasonal cleaning. 
• Approximate cost: $100 to $120  
   per hour from a service company.

3. �Regenerative Air Sweepers 
• Light duty suction cleaning. 
• Utilizes stream of air blowing 
   horizontally across surface and vacuuming. 
• No rotating brushes. 
• Approximate cost: $45 to $65 per hour  
   from a service company.

    
Restorative: 
1. �Vacuum Sweepers 

• Vacall Dynamic Multi-Purpose Vacuum. 
   (top photo) 
• Elgin Whirlwind. 
   (bottom photo) 
• Heavy duty cleaning. 
• Minimum suction of 14,000 cubic feet 
   per minute. 
• Complete evacuation of joint  
   aggregate material. 
• Replenish removed joint aggregate  
   material to “lip” of paver. 
• Approximate cost: $2.50 to $4.50 per  
   parking space.

2. �Powerwashers 
• Capable of spraying 1,400 to 1,800 psi. 
• Spray at a 30 degree angle approximately 18 to 24 inches from the surface. 
• Will evacuate joint aggregate material. 
• Replenish removed joint aggregate material to “lip” of paver.

Strategic Procedures for Maintaining Infiltration
Observe and implement the following habitual procedures to ensure longevity of the system.  

1. �Weekly – prevent contamination from routine landscape maintenance such as grass 
clippings from mowing, hedge trimming, mulching plant beds, etc. by implementing the  
following joint opening cleaning procedures immediately after contamination occurs:

	 • Hand broom debris from the paver surface.
	 • Blow debris from the paver surface with backpack blower type device, collect and dispose.
	 • Mechanically sweep paver surface.
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2. �Monthly – observe any collection areas of debris, dirt, topsoil, mulch, etc. after 
season events such as snowfall, rain storms, leaf litter, etc. and investigate if clogging  
is occurring. Immediately restore infiltration using the following cleaning options:

	 • �Break up any crust covering the joint aggregate material with hand broom for smaller 
areas or mechanically with a rotary sweeper for larger areas. Remove debris material.

	 • �When necessary, restore infiltration using wet/dry shop vacuum for small areas or 
vacuum truck for larger areas by removing debris from joint aggregate material.

	 • Replenish joint aggregate material to “lip” of paver. 

3. �Yearly – establish a seasonal maintenance schedule that includes the following:
• Sweep entire permeable paving surface with appropriate preventative sweeping devices.
• Replenish joint aggregate material to “lip” of paver.

4.�Ten years plus – plan long term maintenance to rejuvenate infiltration rates:
• Complete restoration of the joint aggregate material.
• Replenish joint with cleaned or new aggregate material to “lip” of paver.

Recommended Seasonal Maintenance Schedule
Unilock suggests establishing a best practices maintenance program to ensure longevity of  
the systems before restorative action is required. Biannual preventative maintenance is  
suggested as shown in the schedule below. This includes sweeping once in the early spring 
and once again in the late fall. Below is a preventative maintenance timeline that includes  
four maintenance suggestions:

1. �After the snow melt – March 1 through April 15
• Broom, blow, rotary brush or sweep entire surface. 
• Clean debris from paver surface in location of snow stockpile area. 
• Replenish joint aggregate material after cleaning. 
• Every fifth year, vacuum or power wash problem areas and refill joint material.

2. �Late Spring – April 1 through May 15
• Broom, blow, rotary brush or sweep flowers from trees and shrubs.  
• Collect any additional debris from areas mulched or planted with annual flowers. 
• Replenish joint aggregate material as necessary.

3. �Late Summer – July 15 through August 30 
• Broom, blow, rotary brush or sweep lawn and shrub clippings or tree fruits. 
• Collect any additional debris from summer activities such as charcoal coals  
   inadvertently dumped on the permeable surface, beach sand, etc. 
• Replenish joint aggregate material as necessary.

4. �Late Fall – October 15 through November 30 
• Broom, blow, rotary brush or sweep plant leaves.  
• Replenish joint aggregate material as necessary.

Various factors will affect each project’s preventative maintenance timeline and must be 
reviewed individually.  

See the Recommended Seasonal Maintenance Schedule chart on next page.
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Winter Maintenance and De-icing
Durability is one benefit that Unilock paving stones are known for. Almost all Unilock  
paving stones have a slight bevel around the edge of the stone. This helps protect the  
edges from potential chipping by snow clearing equipment. Always use a plastic snow shovel 
for paving stones. Also fit snow blowers with plastic shoes on the adjustable gliders and on  
the scoop edge. 

When using commercial snow removal companies, confirm in writing they have protective 
edges on the snowplow equipment to avoid scratching the surface. Although the metal on 
snow clearing equipment will not adversely affect Unilock paving stones structurally, the 
contact of any steel on concrete can potentially leave tiny particles of metal in the paver 
surface which will rust and leave unsightly brown streaks. (A good example of this can be seen 
on the municipal curbs at the street). To reduce aesthetic damage to the paver surface, only 
use a polymer or rubber cutting edge on the plow.

De-icing substances, when used in proper amounts, will not damage good-quality concrete. 
They will, however, speed up the surface wear on some styles of pavers. Many of the exposed 
aggregate products and tumbled products are unaffected by virtue of their style.

There are three primary types of de-icing salts:
• �Sodium chloride (common rock salt) is the most popular de-icing salt. It is widely available 

and it will melt snow and ice at temperatures down to approximately 16° F. Below 16° F, 
rock salt stops melting snow and ice. Sodium chloride can damage adjacent grass, plants  
and metal. Apply with caution and use as sparingly as possible.

• �Calcium chloride is another de-icing salt. It generally looks like small, white, round, pellets. 
It will melt snow down to about 0° F. It can irritate skin. Studies indicate that depending on 
the concentration, calcium chloride is less damaging to grass than sodium chloride is.  
Heavy concentrations of calcium chloride can chemically attack concrete.

                     
• �Potassium chloride is a de-icing salt available in some markets. It will not hurt skin or  

damage plants. However, it melts ice only when the air temperature is above 15° F,  
but it can be combined with sand to improve effectiveness.

Note: Do not use Magnesium chloride.

Note: Do not use sand for anti-skid with permeable pavers as it will clog the joint material.

Note: �Fertilizers that contain ammonium nitrate and ammonium sulfate should not be used for 
de-icing since these substances attack the integrity of concrete. Always read the manufacturer’s 
recommendations for use and heed all warnings and cautions. Appendix pg 19
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Notes

Appendix pg 20



“When we take care of the earth,  
it will ultimately take care of us.”

BOSTON
35 Commerce Dr.
Uxbridge, MA 01569
Tel: (508) 278-4536
Fax: (508) 278-4572

BUFFALO
510 Smith St.
Buffalo, NY 14210
Tel: (716) 822-6074
Fax: (716) 822-6076

CHICAGO
301 E. Sullivan Rd.
Aurora, IL 60505
Tel: (630) 892-9191
Fax: (630) 892-9215

CLEVELAND
12560 Sheets Rd.
Rittman, OH 44270
Tel: (330) 927-4000
Fax: (330) 927-4100

DETROIT
12591 Emerson Dr.
Brighton, MI 48116
Tel: (248) 437-7037
Fax: (248) 437-4619

MILWAUKEE
W4814 Country Hwy A
Elkhorn, WI 53121
Tel: (262) 742-3890
Fax: (262) 742-2168

NEW YORK
51 International Blvd. 
Brewster, NY 10509
Tel: (845) 278-6700
Fax: (845) 278-6788

26 Tetz Rd.
Chester, NY 10918
Tel: (845) 469-1230
Fax: (845) 469-1213

PHILADELPHIA
229 Route 541 Bypass
Lumberton, NJ 08048
Tel: (609) 914-0000
Fax: (609) 914-0209

TORONTO
287 Armstrong Ave. 
Georgetown, ON L7G 4X6
Tel: (416) 646-9000
Fax: (905) 874-3034

w w w . u n i l o c k . c o m   |   1 - 8 0 0 - U N I L O C K

©2011 Hengestone Holdings, Inc.  Printed July, 2011.
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REMOVE ASPHALTIC
PAVEMENT

REMOVE ASPHALTIC
PAVEMENT

REMOVE ASPHALTIC
PAVEMENT

REMOVE VERTICAL FACE
CONCRETE CURB

REMOVE  CONCRETE
CURB & GUTTER

REMOVE  CONCRETE
CURB & GUTTER

REMOVE VERTICAL FACE
CONCRETE CURB

REMOVE VERTICAL FACE
CONCRETE CURB

REMOVE CONCRETE
CURB & GUTTER

REMOVE CONCRETE
SIDEWALK

REMOVE CONCRETE
CURB & GUTTER

REMOVE 6 INCH CMP

REMOVE GRASS

REMOVE GRASS

REMOVE  WOOD POSTS

REMOVE
WOOD
POSTS

REMOVE CONCRETE
SIDEWALK

REMOVE CONCRETE
SIDEWALK

REMOVE CONCRETE
SIDEWALK

REMOVE 52'
OF R.C.P.

ALTERNATIVE BID B
PARKING LOT

REMOVALS
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FINISH
GRADE

EXISTING
GRADE

FINISH
GRADE

EXISTING
GRADE

600.00
601.00

LEGEND

REMOVE EXISTING INLET
INSTALL NEW 42 " INLET
INSTALL NEENAH R-3222-1A FRAME & GRATE
PROP. RIM 692.74
CONNECT EXISTING PIPES

BASE BID ALTERNATIVE BID B

BASE BID ALTERNATIVE BID B

RECONSTRUCT INLET
EXISTING RIM 691.67
PROP. RIM 691.10

2/
22

/1
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PROPOSED
GRADE

EXISTING
GRADE

PAVEMENT MARKING
- HATCH

PAVEMENT MARKING
- HATCH

PAVEMENT MARKING
- HATCH

PAVEMENT MARKING
- HATCH

PAVEMENT MARKING
- HATCH

PAVEMENT MARKING
- HATCH

PAVEMENT MARKING -
SYMBOL & HATCH (TYP.)

PAVEMENT MARKING -
SYMBOL & HATCH (TYP.)

8'
8'

8'
8'

8'
8'

8'
8'

8'
5'

5'

8' 8' 8' 8' 8' 8'
8' 8'5'

5'

INSTALL ACCESSIBLE
PARKING SIGN WITH VAN
ACCESSIBLE SIGN BELOW.
WITH RIGHT ARROW

INSTALL ACCESSIBLE
PARKING SIGN WITH VAN
ACCESSIBLE SIGN BELOW

INSTALL ACCESSIBLE
PARKING SIGN WITH
LEFT ARROW

INSTALL ACCESSIBLE
PARKING SIGN WITH
LEFT ARROW

INSTALL ACCESSIBLE
PARKING SIGN WITH
RIGHT ARROW

GENERAL NOTES:

CONTRACTOR SHALL REMOVE AND
SALVAGE ALL ADA ACCESSIBLE
PARKING SIGNS.

PAVEMENT MARKING COLOR SHALL
BE YELLOW.

BASE BID ALTERNATIVE BID B

BASE BID ALTERNATIVE BID B

8'

PROPOSED LIGHT POLE LOCATIONS

LP

LP

LP

LP
LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP
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PAVEMENT MARKING
- HATCH

PAVEMENT MARKING
- HATCH

PAVEMENT MARKING
- HATCH

PAVEMENT MARKING
- HATCH
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PAVEMENT MARKING

ALTERNATIVE BID A - ASPHALT SEAL
COAT AND PAVEMENT MARKING.

COMPLETE WORK IF ALTERNATIVE BID B
IS NOT SELECTED

REMOVE VERTICAL FACE
CONCRETE CURB

APPLY SEAL COAT TO
EXISTING ASPHALT SURFACE

SAW CUT VERTICAL FACE
CONCRETE CURB.  WEST
OF SAW CUT TO REMAIN.

GENERAL NOTES:

CONTRACTOR SHALL REMOVE AND SALVAGE ALL
ADA ACCESSIBLE PARKING SIGNS.

PAVEMENT MARKING COLOR SHALL BE YELLOW.

8'
8'

8'
8'

8'
8'

8'
8'

8'
8'

8'
8'

8'
5'

5'
5'

5'
5'

INSTALL ACCESSIBLE
PARKING SIGN WITH VAN

ACCESSIBLE SIGN BELOW

INSTALL ACCESSIBLE
PARKING SIGN.

INSTALL ACCESSIBLE
PARKING SIGN.

PAVEMENT
MARKING -

HATCH

PAVEMENT
MARKING -

HATCH
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PVC CAP

ASPHALTASPHALT

ASPHALT BASE

NEENAH R-5900-B
FRAME AND LID

15" ID PRECAST CONCRETE PIPE

UNDERDRAIN

UNDERDRAIN
TRENCH AGGREGATE

ASPHALT BASE

1'

1' DIA.

4" PVC SLOTTED WELL
 SCREEN 0.01 SLOT SIZE, W. PLUG

3'

UNDERDRAIN CLEAN OUT DETAIL G

UNDISTURBED EARTH

FINISHED GRADE

TRENCH BOTTOM
1'

1' DIA.

BASE LAYERS

EAST JORDAN IRON WORKS
PRODUCT #00157024
OR APPROVED EQUALFINISHED GRADE

4" PVC SLOTTED WELL
 SCREEN 0.01 SLOT SIZE, W. PLUG

PVC CAP

NOTE: WELL COVER SHALL BE SECURED IN CONCRETE SURROUND (1'-6" TOTAL DIA.).

OBSERVATION WELL H

UNDISTURBED EARTH

SUBGRADE

UNDERDRAIN OUTLET
WITH BACKFLOW PREVENTER

INSTALL BACKFLOW PREVENTER
WITH OPENING AWAY FROM
FLOW DIRECTION

FLOW DIRECTION IN DRAINAGE SWALE

10'

GEOTEXTILE TYPE HR
2'

5'

CAREFULLY INSTALL RIPRAP
TO ALLOW PROPER FUNCTION OF
BACKFLOW PREVENTER

RIPRAP DETAIL I

GEOTEXTILE TYPE SAS
WRAP AROUND EDGING

EDGE CURB/CONCRETE RIBBON

PAVERS

BASE LAYERS

UNDISTURBED EARTH

WRAP GEOTEXTILE AROUND EDGE OF PAVEMENT

GEOTEXTILE EDGING K

4FT

3FT

1FT

1FT DIA CONCRETE FOOTING

TACK WELD POST TO SIGN
UTILIZE A MINIMUM OF

4 TACKS PER POST

SLOPE CONCRETE FROM POSTS
TO ENSURE NO PONDING AROUND POST

3FT

EDUCATIONAL SIGN INSTALL DETAIL L

SIGN AND POST PROVIDED BY
MILWAUKEE COUNTY

REVISED 7/30/12 BY SJH
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NOTES:
1. PIPE TRENCH TO FOLLOW CONTOUR SPECIFIED.

2. USE 4' X 4' ANTISEEP COLLARS AT THE TRANSITION FROM PERFORATED TO NON PERFORATED PIPE. USE
NRCS ANTI SEEP COLLAR FOR HDPE PIPE, NRCS DRAWING NUMBER: WI-246A OR APPROVED OTHER.

REVISED 7/30/12 BY SJH Appendix pg 31



TU
R

F 
A

R
E

A
A

LT
 B

TU
R

F 
A

R
E

A

TU
R

F 
A

R
E

A
 A

LT
 A

A
LT

E
R

N
A

TI
V

E
 B

ID
 A

 &
 B

TU
R

F 
A

R
E

A
A

LT
-A

6'
 T

U
R

F 
M

O
W

 S
TR

IP
B

E
TW

E
E

N
 N

A
TI

V
E

 A
R

E
A

A
N

D
 P

A
V

E
M

E
N

T
A

LT
 C

TU
R

F 
A

R
E

A

N
A

TI
V

E
 A

R
E

A

TU
R

F 
A

R
E

A
 A

LT
 A

N
A

TI
V

E
 A

R
E

A
 (I

I)
A

LT
 C

A
LT

E
R

N
A

TI
V

E
 B

ID
 A

 &
 C

N
A

TI
V

E
 A

R
E

A
 (I

)
A

LT
 C TU

R
F 

A
R

E
A

A
LT

-A

Appendix pg 32



Appendix B 

McKinley Park 

 

Appendix B-1: Site Map 

Appendix B-2: Inspection and Maintenance Logs 

Appendix B-3: O&M Manual 

Appendix B-4: Design Plans 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix pg 33



B-1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix pg 34



CB

CB

CB
CB

MH
CB

CB
CB

CBCB

CBCB

CBCB MH

MH
MHMH

MHMH

MH

MH

MH
MH

MH

MH
MH

MH
MH

MHMH
MH

MH

CB

CB

CBCB
CB

CB

CB

MH

MH

Tomuc

Outfall

Outfall

Infiltration MH
Sedimentation MH

Rain Garden Inlet
Rain Garden Outlet McKinley Beach

BMP Limits
Stormwater Structure
Stormwater Sewer

±
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Location (circle):

Inspected By: Date:

Basin Embankments
Yes No Yes No

Sedimentation Slumping
Erosion Seepage
Ponding Animal Holes
Trash Weeds
Weeds Erosion

Other Damage

Other Damage

Inlet Pipes Outlet Structure & Pipe
Yes No Yes No

Clogging Clogging
Erosion Erosion
Tampering Tampering
Structural Integrity Structural Integrity

Excellent Good Excellent Good
Fair Poor Fair Poor

Other Damage Spillway Integrity
Excellent Good
Fair Poor

Other Damage

Inspection Comments:

* DO NOT walk within infiltration cell while soils are wet
Ver: 8/14 Page 1 of 2

Hydrocarbon 
Contamination

Water in basin should be gone within 48-hours of 
a rain event. 

 Bradford and McKinley Beach Infiltration Cell Inspections
    BBOF0     BBOF2     BBOF3    BBOF4    BBOF5    BBOF6   BBOF7    MBOF  
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Maintenance

After 1 Inch Rain Event Yes No
Trash & Debris Removed
Clogs Repaired

April Yes No
Trash & Debris Removed
Clogs Repaired

June Yes No
Trash & Debris Removed
Clogs Repaired

August Yes No
Trash & Debris Removed
Clogs Repaired

October Yes No
Trash & Debris Removed
Clogs Repaired

November Yes No
Native Species Mowed to Six Inches 

As Needed Methods Used Species Targeted
Invasive Species Control

Maintenance Comments:

* DO NOT walk within infiltration cell while soils are wet
Ver: 8/14 Page 2 of 2

 Bradford and McKinley Beach Infiltration Cell Maintenance
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Inspected By: Date:

Outlet Structure & Pipe Inlet Structure & Pipe 
Yes No Yes No

Clogging Clogging
Erosion Erosion
Tampering Tampering
Structural Integrity Structural Integrity

Excellent Good Excellent Good
Fair Poor Fair Poor

Other Damage Other Damage

Sedimentation Structure
Yes No

Excessive Floatable
Clogging
Structural Integrity

Excellent Good
Fair Poor

Sediment Depth 
Other Damage

Inspection comments: 

Ver: 8/14 Page 1 of 2

Bradford & Mckinley Beach Sedimentation Chamber Inspection

Sedimentation Chamber (circle):          Bradford Beach              McKinley Beach                   

Depth (ft)
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After 1 Inch Rain Event Yes No
Trash & Debris Removed
Clogs Repaired

April Yes No
Vacuumed and Cleaned Sump
Trash & Debris Removed
Clogs Repaired

June Yes No
Trash & Debris Removed
Clogs Repaired

August Yes No
Trash & Debris Removed
Clogs Repaired

October Yes No
Trash & Debris Removed
Clogs Repaired

Maintenance comments: 

Ver: 8/14 Page 2 of 2

Bradford & Mckinley Beach Sedimentation Chamber Maintenance
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B-4 

Appendix pg 52





























































C
IT

Y
 C

A
M

P
U

S
  2

71
1 

W
. W

E
LL

S
 S

T.
  S

E
C

O
N

D
 F

LO
O

R
  M

IL
W

A
U

K
E

E
, W

I 5
32

08





P
R

O
JE

C
T 

TI
TL

E
: M

C
K

IN
LE

Y
 B

E
A

C
H

 P
A

R
K

D
ep

ar
tm

en
t 

o
f 

T
ra

n
sp

o
rt

at
io

n
 a

n
d
 P

u
b
li

c 
W

o
rk

s

S
to

rm
 W

at
er

 C
o
n
tr

o
l 

M
ea

su
re

s













1
7
5
0
 N

. 
L

in
co

ln
 M

em
o
ri

al
 D

ri
v
e,

 M
il

w
au

k
ee

, 
W

I 
5
3
2
0
2





 PROJECT LOCATION & GENERAL NOTES
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PREPARED FOR:

Date: OCT-27-2008
Building Number: N/A
Site Number: 780

Tel.(414) 831-4100,  Fax(414)  831-4101

PROJECT SIGNATURES

PROJECT MANAGER :

OWNER REPRESENTATIVE  :




CITY CAMPUS  2711 W. WELLS ST.  SECOND FLOOR  MILWAUKEE, WI 53208

Department of Transportation and Public Works

McKinley Beach Park Storm Water Control Measures
1750 N. Lincoln Memorial Drive, Milwaukee, WI 53202

Project Number: V013-08801

Address: 6737 W. Washington Street, Suite 2265
Milwaukee, WI 53214

Tel.(414) 278-4355, Fax (414) 223-1853
2711 W. Wells Street, 2nd Floor
Milwaukee, Wisconsin  53208

PREPARED BY:
URS Corporation

DEPARTMENT OF TRANSPORTATION
AND PUBLIC WORKS DIRECTOR :

DATE

DATE

DATE

Milwaukee County Department of Transportation and Public Works

SHEET INDEX
T01 COVER SHEET

T02 PROJECT LOCATION & GENERAL NOTES

CIVIL ENGINEERING & SITE WORK
C01 INFILTRATION BASIN M1 PLAN

C02 M1 EXISTING ELEVATIONS

C03 M1 GRADING PLAN

C04 M1 GRADING PROFILE

C05 M1 PATH INTERSECTION DETAIL

C06 M1 EROSION CONTROL PHASE 1

C07 M1 EROSION CONTROL PHASE 2

C08 M1 TRAFFIC CONTROL

C09 CURB & GUTTER DETAILS

C10 OUTFALL STRUCTURE AND TRENCH DETAILS

C11 MANHOLE 1.1 DETAILS

C12 EMERGENCY SPILLWAY DETAILS

C13 M1 OUTFALL CHECK VALVE PLAN

C14 SUBSURFACE INFILTRATION BASIN M2 PLAN

C15 M2 PROFILE

C16 M2 EROSION CONTROL

C17 MANHOLE 2.1 DETAILS

C18 PATH DETOUR

LANDSCAPING
L01 M1 LANDSCAPING PLAN

L02 M1 LANDSCAPING DETAILS

ELECTRICAL
E01 M1 LIGHTING PLAN
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 M1 LANDSCAPING DETAILS



McKINLEY BEACH PARK
Storm Water Control Measures
1750 Lincoln Memorial Drive
Milwaukee, Wisconsin 53202

PLANT SCHEDULE
POND BOTTOM PLUGS
SYMBOL BOTANICAL NAME COMMON NAME QUANTITY ROOT SPACING HEIGHT Comments

Grasses and Sedges
BC Bromus ciliatus Fringed Brome 40 2.5" Potted 18" O.C. 2-4'
EA Eleocharis acicularis Needle Spike Rush 160 2.5" Potted 12" O.C. 6-10"
EP Eleocharis palustris Great Spike Rush 96 2.5" Potted 12" O.C. 8-12"
JE Juncus effusus Soft Rush 96 2.5" Potted 12" O.C. 2-4'
JT Juncus torreyi Torrey Rush 128 2.5" Potted 12" O.C. 2-3'
CB Carex bebbii Bebbs Sedge 144 2.5" Potted 15" O.C. 1-2'
CC Carex comosa Bristly Sedge 32 2.5" Potted 18" O.C. 1-3.5'
CS Carex stipata Fox Sedge 64 2.5" Potted 15" O.C. 1-4'
CV Carex vulpinoidea Brown Fox Sedge 80 2.5" Potted 18" O.C. 1-4'
SA Scripus atrovirens Dark Green Bulrush 96 2.5" Potted 18" O.C. 3-6'
SC Scirpus cyperinus Wool Grass 128 2.5" Potted 18" O.C. 3-6'

Wildflowers

AA Aconus alamus Sweet Flag 64 2.5" Potted Groupings of 3,5,7,9 2-6'
AI Asclepias incarnata Red Marsh Milkweed 32 2.5" Potted Groupings of 3,5,7,9 3-4'
AN Aster novae-angliae New England Aster 64 2.5" Potted Groupings of 3,5,7,9 1-6'
AP Aster puniceus Red-Stemmed Aster 64 2.5" Potted Groupings of 3,5,7,9 1-5'
EM Eupatorium maculatum Spotted Joe Pye Weed 32 2.5" Potted Groupings of 3,5,7,9 3-5'
EP Eupatorium perfoiliatum Boneset 32 2.5" Potted Groupings of 3,5,7,9 2-3'
HA Helenium autumnale Sneezeweed 32 2.5" Potted Groupings of 3,5,7,9 3-5'
IV Iris virginica shrevei Blue Flag Iris 64 2.5" Potted Groupings of 3,5,7,9 2.5-3'
SO Solidago ohioensis Ohio Goledenrod 32 2.5" Potted Groupings of 3,5,7,9 2-3'
SR Solidago riddellii Riddell's Goldenrod 32 2.5" Potted Groupings of 3,5,7,9 2-3'
VH Verbena hastata Blue Vervain 64 2.5" Potted Groupings of 3,5,7,9 2-4'
VF Vernonia fasciculata Ironweed 64 2.5" Potted Groupings of 3,5,7,9 3-5'
VV Veronicastrum virginicum Culver's Root 64 2.5" Potted Groupings of 3,5,7,9 3-6.5'

Trees and shrubs
SHRUBS

Cornus sericea 'Cardinal' Cardinal Dogwood 18 5 gal. cont. 5' O.C.
Cornus sericea 'Baileyi' Red twigged Dogwood 14 5 gal. cont. 5' O.C.
Syringa patula 'Miss Kim' Miss Kim Lilac 23 5 gal. cont. 5' O.C. 6-8'

Syringa meyeri 'Palibin' Dwarf Korean Lilac 15 5 gal. cont. 48" O.C. 4-6'

Syringa vulgaris 'Alba' Common White Lilac 5 5 gal. cont. 6' O.C. 10-15'

Syringa vulgaris 'Alba' Common Purple Lilac 6 5 gal. cont. 6' O.C. 10-15'



American Hazelnut

Fragrant Sumac

Fragrant Sumac

American Hazelnut

Rhus Aromatica

Corylus Americana

Corylus Americana

Rhus Aromatica


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 M1 LANDSCAPING PLAN              






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 LIGHTING DETAILS




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Appendix C 

Bradford Beach / Lake Park 

Appendix C-1: Site Map 

Appendix C-2: Inspection and Maintenance Logs 

Appendix C-3: O&M Manual 

Appendix C-4: Design Plans 
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C-1 
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Location (circle):

Inspected By: Date:

Basin Embankments
Yes No Yes No

Sedimentation Slumping
Erosion Seepage
Ponding Animal Holes
Trash Weeds
Weeds Erosion

Other Damage

Other Damage

Inlet Pipes Outlet Structure & Pipe
Yes No Yes No

Clogging Clogging
Erosion Erosion
Tampering Tampering
Structural Integrity Structural Integrity

Excellent Good Excellent Good
Fair Poor Fair Poor

Other Damage Spillway Integrity
Excellent Good
Fair Poor

Other Damage

Inspection Comments:

* DO NOT walk within infiltration cell while soils are wet
Ver: 8/14 Page 1 of 2

Hydrocarbon 
Contamination

Water in basin should be gone within 48-hours of 
a rain event. 

 Bradford and McKinley Beach Infiltration Cell Inspections
    BBOF0     BBOF2     BBOF3    BBOF4    BBOF5    BBOF6   BBOF7    MBOF  
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Maintenance

After 1 Inch Rain Event Yes No
Trash & Debris Removed
Clogs Repaired

April Yes No
Trash & Debris Removed
Clogs Repaired

June Yes No
Trash & Debris Removed
Clogs Repaired

August Yes No
Trash & Debris Removed
Clogs Repaired

October Yes No
Trash & Debris Removed
Clogs Repaired

November Yes No
Native Species Mowed to Six Inches 

As Needed Methods Used Species Targeted
Invasive Species Control

Maintenance Comments:

* DO NOT walk within infiltration cell while soils are wet
Ver: 8/14 Page 2 of 2

 Bradford and McKinley Beach Infiltration Cell Maintenance
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Inspected By: Date:

Outlet Structure & Pipe Inlet Structure & Pipe 
Yes No Yes No

Clogging Clogging
Erosion Erosion
Tampering Tampering
Structural Integrity Structural Integrity

Excellent Good Excellent Good
Fair Poor Fair Poor

Other Damage Other Damage

Sedimentation Structure
Yes No

Excessive Floatable
Clogging
Structural Integrity

Excellent Good
Fair Poor

Sediment Depth 
Other Damage

Inspection comments: 

Ver: 8/14 Page 1 of 2

Bradford & Mckinley Beach Sedimentation Chamber Inspection

Sedimentation Chamber (circle):          Bradford Beach              McKinley Beach                   

Depth (ft)
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After 1 Inch Rain Event Yes No
Trash & Debris Removed
Clogs Repaired

April Yes No
Vacuumed and Cleaned Sump
Trash & Debris Removed
Clogs Repaired

June Yes No
Trash & Debris Removed
Clogs Repaired

August Yes No
Trash & Debris Removed
Clogs Repaired

October Yes No
Trash & Debris Removed
Clogs Repaired

Maintenance comments: 

Ver: 8/14 Page 2 of 2

Bradford & Mckinley Beach Sedimentation Chamber Maintenance
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Inspected By: Date:

Basin Embankments
Yes No Yes No

Sedimentation Slumping
Erosion Seepage
Ponding Animal Holes
Trash Weeds
Weeds Erosion

Other Damage

Other Damage

Inlets
Clogging Erosion Tampering Structural Integrity 
Yes No Yes No Yes No (Excellent / Good / Fair / Poor)

Inlet 1, OF0
Inlet 2, OF0
Inlet 3, OF0
Inlet 1, OF2
Inlet 2, OF2
Inlet 3, OF2

Inspection Comments:

* DO NOT walk within infiltration cell while soils are wet
Ver: 8/14 Page 1 of 2

Hydrocarbon 
Contamination

Water in basin should be gone within 48-hours of a rain event. 

Bardford Beach Parking Lot Rain Garden Inspection
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Maintenance

After 1 Inch Rain Event Yes No
Trash & Debris Removed
Clogs Repaired

April Yes No
Trash & Debris Removed
Clogs Repaired

June Yes No
Trash & Debris Removed
Clogs Repaired

August Yes No
Trash & Debris Removed
Clogs Repaired

October Yes No
Trash & Debris Removed
Clogs Repaired

November Yes No
Native Species Mowed to Six Inches 

As Needed Methods Used Species Targeted
Invasive Species Control

Maintenance Comments:

* DO NOT walk within infiltration cell while soils are wet
Ver: 8/14 Page 2 of 2

Bardford Beach Parking Lot Rain Garden Maintenance
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Inspected By: Date:

Basins
Garden 1 Garden 2 Garden 3
Yes No Yes No Yes No

Sedimentation
Erosion
Ponding
Trash
Weeds

Embankments
Garden 1 Garden 2 Garden 3
Yes No Yes No Yes No

Slumping
Seepage
Animal Holes
Weeds
Erosion

Outlet Structures and Pipes
Garden 1 Garden 2 Garden 3
Yes No Yes No Yes No

Clogging
Erosion
Tampering

Ravine Outfalls
Erosion Tampering Structural Integrity 

Yes No Yes No Yes No (Excellent / Good / Fair / Poor)
Ravine Outfall 1
Ravine Outfall 2

Inspection Comments:

* DO NOT walk within infiltration cell while soils are wet
Ver: 8/14 Page 1 of 2

Water in basin should be 
gone within 48-hours of a 
rain event. 

Lake Park Rain Garden Inspection

Clogging
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Maintenance

After 1 Inch Rain Event Yes No
Trash & Debris Removed
Clogs Repaired

April Yes No
Trash & Debris Removed
Clogs Repaired

June Yes No
Trash & Debris Removed
Clogs Repaired

August Yes No
Trash & Debris Removed
Clogs Repaired

October Yes No
Trash & Debris Removed
Clogs Repaired

November Yes No
Native Species Mowed to Six Inches 

As Needed Methods Used Species Targeted
Invasive Species Control

Maintenance Comments:

* DO NOT walk within infiltration cell while soils are wet
Ver: 8/14 Page 2 of 2

Lake Park Rain Garden Maintenance
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Milwaukee County Department of Transportation and Public Works 
 

Bradford Beach Stormwater Improvement Project 
 

Operations and Maintenance Guidance FOR: 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Infiltration Cells 

 
 

BioGardens  
(Bioretention Cells / Raingardens) 

 
 

Settling Manhole 
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I. Infiltration Cells 
 
Located along Bradford beach are six (6) infiltration cells, designed to capture 
Stormwater discharge from storm sewer outfalls providing residence time for 
infiltration and passive stormwater treatment to occur.  The infiltration cells are 
sand filled with fieldstone rip-rap areas and native wet and mesic prairie planting.    
 
A. General Maintenance 
 
All infiltration cell components expected to receive and/or trap debris and 
sediment must be inspected for clogging and excessive debris and sediment 
accumulation at least four times annually as well as after every storm exceeding 
1 inch of rainfall. Trash shall be removed as quickly as possible once observed.  
The inspection shall include the outfall structure, cell sand bottom, fieldstone rip-
rap and plantings.  Sand fence must also be inspected until such time as it is 
removed.  Sediment/debris removal should take place when the basin is 
thoroughly dry.  Care should be taken to not walk within the infiltration cell when 
soils are wet, or compaction could take place, prohibiting infiltration.  Disposal of 
debris, trash, sediment, and other waste material should be disposed of in a 
suitable disposal/recycling site and in compliance with all applicable local, state, 
and federal waste regulations.  Note signs of petroleum hydrocarbon 
contamination and handle properly. 
 
B. Vegetated Areas 
 
Native vegetation does not require mowing once established.  Vegetated areas 
must also be inspected twice annually (mid summer and late fall) for erosion and 
scour. The structure must be inspected for unwanted tree growth at least once a 
year. When establishing or restoring vegetation, biweekly inspections of 
vegetation health should be performed during the first growing season or until the 
vegetation is established. Once established, inspections of vegetation health, 
density, and diversity must be performed quarterly. If vegetation has greater than 
50 percent damage, the area should be reestablished in accordance with the 
original specifications and the inspection requirements presented above. No 
fertilizers or pesticides shall be used, and only spot treatment with a 
biodegradable herbicide (such as Round-Up) may be used on invasive species.  
All vegetated areas should be inspected at least twice annually (mid-summer and 
late fall) for unwanted growth, which should be removed with minimum disruption 
to the remaining vegetation and basin subsoil. 
 
C. Structural Components 
 
All structural components must be inspected for cracking, subsidence, spalling, 
erosion, and deterioration at least annually. 
 
D. Other Maintenance Criteria 
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Stormwater drainage into the infiltration cell should infiltrate within 48 hours (no 
standing water should be visible after 48 hours).  If possible, each cell should be 
monitored after a few rain events, to determine the average drawdown time per 
cell.  This normal drawdown time should then be used to evaluate the basin’s 
actual performance. If significant increases in drawdown time are observed, the 
basin is clogged and measures should be undertaken to unclog it.  Annual tilling 
by light equipment can assist in maintaining infiltration capacity and break up 
clogged surfaces. 
 
E.  Restoration Procedures  
 
Tilling or hoeing of the surface to minimize crusting or breakup clogging should 
be performed as needed.  If ponding continues for greater than 48 hours, the top 
2 to 3 inches of soil should be removed and replaced with the soil composition 
required as part of the original project specifications.  Topsoil (no clay content) 
and compost may also be added to the soil mix. No work should take place within 
the cell while wet.  If necessary, the area must be pumped dry prior to work.  If 
tilling is used, the basin shall be drained and the soils dried to a depth of 8 
inches.  The disturbed areas must then be replanted with the plant schedule 
included in the original construction contract.   

 
Table 1: Regular Infiltration Cell Maintenance 

 
Schedule Action 

April 1st  Inspect* for: clogging, erosion, plant 
health and structure stability. Remove 

debris and trash.   
Replair eroded areas. 

June 1st   Inspect* for: clogging, erosion, plant 
health and structure stability. Remove 

debris and trash 
August 1st   Pull or spot-treat invasive species 

(weeds and woody vegetation). 
Inspect* for: clogging, erosion, plant 

health and structure stability. Remove 
debris and trash 

October 1st   Inspect* for: clogging, erosion, plant 
health and structure stability. Remove 

debris and trash. 
 

November 1st  Cut back grasses and forbs to 4”-6” 
above ground and remove cuttings. 

Winter and after snowmelt/runoff 
event 

Inspect* for: outlet clogging and structure 
stability. Remove debris and trash.   

After each 1” rainfall Inspect* for: clogging, erosion, plant 
health and structure stability. Remove 
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debris and trash.  
Note # of hours after rainfall ended and 

depth of water in each cell.  Log details in 
maintenance log. 

* Schedule follow-up repair work if inspection results in repair needs. 
 

Table 2: Troubleshoot for Infiltration Cell Concerns 
 

Concern Action/Solution 

Ponding water for 
longer than 48 hours  

Cell must be dry prior to any work.  Allow longer dry time 
or pump down cell and subsurface soil prior to any work 
(dig sump pit for pumping).  Use the following measures 

independently until a solution is found: 
1) Using hand shovel, remove obvious sedimentation in 

areas of ponding. 
2) Use tilling or hoeing to break up surface soil. 

3) Remove 2-4” of surface soil and replace with soil as 
prescribed in original construction specifications. 
4) Consult a stormwater design professional for 

remediation. 
Dead or strained 

vegetation 
Refer to plant list from construction specifications and 
replace dead plants.  Cell bottom should have a plant 
density of 90%.  Watering of plant may be necessary 
during dry periods until the second growing season. 

Invasive 
species/weed 

growth in infiltration 
cell   

Pull weeds by hand or apply a biodegradable herbicide 
such as Round Up.  Replant desirable species in bare 
areas.  Cells with invasives should be inspected and 

corrected weekly.  
Plant fatality due to 
Waterfowl or other 

predators    

Install goose-protection fencing consisting of stakes 
placed 6’ apart and stringline placed at 4” and 12” 
above ground surrounding the cell. 
1) If stringline is ineffective, chicken-wire cages shall 

be constructed to surround plants on 4 sides and 
top.   

Either method shall be removed after one growing 
season or when plants reach sufficient height and 
density. 

Rodent inhabitation   Call for pest/vector control for live-trapping 
Erosion, gullies, 
slope stability 

concerns 

In areas of steady or channeling flow, install additional 
field-stone rip rap with underlying filter fabric. Inflow or 

overflow areas where water is expected to flow should be 
formed so that the lowest areas are within the rock 

sections, ensuring that edges where soil and rock meet 
are higher.   

Fill sand/soil gully areas with soil composition required as 
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part of the construction contract.   
Other concerns Consult a stormwater design specialist for special 

concerns. 
 
 
 
II.  BioGardens (Bioretention Cells / Raingardens) 
 
Bradford beach parking lot Bioretention Cells and Lake Park Raingardens are 
essentially the same type of best management practice.  For discussion 
purposes, we will refer to them all as “BioGardens”.  Stormwater runoff is 
directed toward the devices through natural passive routes.  The BioGardens 
hold stormwater temporarily on the surface and allow water to infiltrate to the 
engineered soils, underlying pea gravel and slotted underdrain.  The underdrains 
are connected to the storm sewer system, therefore water that doesn’t infiltrate 
into surrounding soils, exits to the storm sewer.  This water has been treated by 
running through the filtering media (soils) and leaves through the storm sewer 
cleaner than it came into the BioGardens.  The BioGardens are planted with 
native vegetation that should need little to no maintenance once established, and 
assists in filtering the stormwater and increasing infiltration.  
 
A. General Maintenance 
 
The BioGardens receive and trap debris and sediment while allowing stormwater 
to infiltrate (soak into the ground).  The BioGardens must be inspected for 
clogging and excessive debris and sediment accumulation at least four times 
annually as well as after every storm exceeding 1 inch of rainfall. Trash shall be 
removed as quickly as possible once observed.  Inspection shall include that of 
the outfall structure, BioGarden floor (for sedimentation, clogging, loss of mulch) 
and plantings.  Sediment/debris removal should take place when the soils are 
thoroughly dry.  Care should be taken to not walk within the BioGarden when 
soils are wet, or compaction could take place, prohibiting infiltration.  Disposal of 
debris, trash, sediment, and other waste material should be disposed of in a 
suitable disposal/recycling site and in compliance with all applicable local, state, 
and federal waste regulations.   
 
B. Vegetated Areas 
 
Native vegetation does not require mowing once established.  Vegetated areas 
must also be inspected twice annually (mid summer and late fall) for erosion and 
scour. The structure must be inspected for unwanted tree growth at least once a 
year. When establishing or restoring vegetation, biweekly inspections of 
vegetation health should be performed during the first growing season or until the 
vegetation is established. Once established, inspections of vegetation health, 
density, and diversity must be performed quarterly. If vegetation has greater than 
50 percent damage, the area should be reestablished in accordance with the 
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original specifications and the inspection requirements. No fertilizers or 
pesticides shall be used, and only spot treatment with a biodegradable herbicide 
(such as Round-Up) may be used on invasive species.  All vegetated areas 
should be inspected at least twice annually (mid-summer and late fall) for 
unwanted growth, which should be removed with minimum disruption to the 
remaining vegetation and basin subsoil. 
 
C. Structural Components 
 
All structural components must be inspected for cracking, subsidence, spalling, 
erosion, and deterioration at least annually. 
 
D. Other Maintenance Criteria 
 
Stormwater drainage into the BioGarden should infiltrate within 48 hours (no 
standing water should be visible after 48 hours).  If possible, each BioGarden 
should be monitored after a few rain events, to determine the average drawdown 
time per unit.  This normal drawdown time should then be used to evaluate the 
BioGarden’s actual performance. If significant increases in drawdown time are 
observed, the floor is clogged and measures should be undertaken to unclog it.  
Annual tilling by light equipment can assist in maintaining infiltration capacity and 
break up clogged surfaces. 
 
E.  Restoration Procedures  
 
Tilling or hoeing of the surface to minimize crusting or breakup clogging should 
be performed as needed.  If ponding continues for greater than 48 hours, the top 
2 to 3 inches of soil should be removed and replaced with the soil composition 
required as part of the original project specifications.  No work should take place 
within the BioGarden while wet.  If necessary, the area must be pumped dry prior 
to work.  If tilling is used, the basin shall be drained and the soils dried to a depth 
of 8 inches.  The disturbed areas must then be replanted with the plant schedule 
included in the original construction contract.  Reinstall 2” of hardwood mulch to 
restored areas. 
 

Table 3: Regular BioGarden Maintenance 
 

Schedule Action 

April 1st  Inspect* for: clogging, erosion, plant 
health, bare areas, outlet and structure 

stability. Remove debris and trash.   
Replair eroded areas and replenish 2” 
depth of hardwood mulch in bare areas 

and  where needed. 
June 1st   Inspect* for: clogging, erosion, plant 

health, bare areas, outlet and structure 
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stability. Remove debris and trash.   
August 1st   Pull or spot-treat invasive species 

(weeds and woody vegetation). 
Inspect* for: clogging, erosion, plant 

health, bare areas, outlet and structure 
stability. Remove debris and trash.   

October 1st   Inspect* for: clogging, erosion, plant 
health, bare areas, outlet and structure 

stability. Remove debris and trash.   
November 1st  Cut back grasses and forbs to 4”-6” 

above ground and remove cuttings. 
Winter and after snowmelt/runoff event Inspect* for: outlet clogging and 

structure stability. Remove debris and 
trash.   

After each 1” rainfall Inspect* for: clogging, erosion, plant 
health, bare areas, outlet and structure 

stability. Remove debris and trash.  
Note # of hours after rainfall ended 

and depth of water in each BioGarden.  
Log details in maintenance log. 

* Schedule follow-up repair work if inspection results in repair needs. 
 

Table 4: Troubleshoot for BioGarden Concerns 
 

Concern Action/Solution 

Ponding water for 
longer than 48 hours  

BioGarden must be dry prior to any work.  Allow longer dry 
time or pump down BioGarden and subsurface soil prior to 

any work (dig sump pit for pumping).  Use the following 
measures independently until a solution is found and  

replenish 2” of hardwood mulch where needed after the 
following steps are followed: 

1) Using hand shovel, remove obvious sedimentation in 
areas of ponding.  2) Use tilling or hoeing to break up 

surface soil. 
3) Remove 2-4” of surface soil and replace with soil as 

prescribed in original construction specifications. 
4) The underdrain may be plugged.  A plumber’s snake 

may be inserted into underdrain through the outlet 
structure or the clean-out.  Clear water may be used to 

backflush the underdrain by inserting a hose through the 
same route. 

4) Consult a stormwater design professional for 
remediation. 

Dead or strained 
vegetation 

Refer to plant list from construction specifications and 
replace dead plants.  BioGarden bottom should have a 
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plant density of 90%.  Watering of plant may be necessary 
during dry periods until the second growing season. 

Invasive 
species/weed 

growth in BioGarden  

Pull weeds by hand or apply a biodegradable herbicide 
such as Round Up.  Replant desirable species and mulch 

with 2” depth of hardwood mulch in bare areas.  
BioGardens with invasives should be inspected and 

corrected weekly.  
Plant fatality due to 
Waterfowl or other 

predators    

Install goose-protection fencing consisting of stakes 
placed 6’ apart and stringline placed at 4”, 12” and 18” 
above ground surrounding the BioGarden. 
2) If stringline is ineffective, chicken-wire cages shall 

be constructed to surround plants on 4 sides and 
top.   

Either method shall be removed after one growing 
season or when plants reach sufficient height and 
density. 

Rodent inhabitation   Call for pest/vector control for live-trapping 
Erosion, gullies, 
slope stability 

concerns 

In areas of steady or channeling flow, install fieldstone rip-
rap with underlying filter fabric. Inflow or overflow areas 

where water is expected to flow should be formed so that 
the lowest areas are within the rock sections, ensuring 

that edges where soil and rock meet are higher.   
Fill sand/soil gully areas with soil composition required as 
part of the construction contract.   

Other concerns Consult a stormwater design specialist for special 
concerns. 

 
 
 

III. Settling Manhole 
 
At Outfall 0, east of the southern Bradford beach parking lot is a 72” diameter 
Settling Manhole with a 4’ deep sump section.  The purpose of the Settling 
Manhole is to allow for heavier suspended solids (sand, gravel, etc.) to be 
removed or settle out of the Stormwater runoff, prior to it discharging to Lake 
Michigan.  The Settling Manhole is a precast concrete structure with a steel cover 
for monitoring and maintenance access. The Settling Manhole is fitted with a trap 
to prevent oil and floatables from exiting the manhole.  
 
A. General Maintenance 
 
The Settling Manhole traps debris, sediment and floating materials while allowing 
stormwater to be discharged to Lake Michigan.  The Settling Manhole must be 
inspected for clogging and excessive debris and sediment accumulation at least 
four times annually.  Inspection shall include opening the access manhole, 
checking for clogging of the trap, volume of floating debris, and depth of 
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sediment.  Inspection of the discharge pipe to Lake Michigan should also be 
done to ensure no blockage or evidence of inhabitation by animals. The sediment 
shall be removed via vacuum extraction no less than twice per year.  It was 
commonly accepted that once the depth of material reaches 60% of the storage 
(2.4 feet deep), resuspension of settled particles occurs.  This would lead 
maintenance programs to conclude that allowing the depth to reach 60% before 
vacuuming was acceptable.  More recently, research has shown that smaller 
particles that become trapped may resuspend automatically when disturbed, 
therefore a regularly scheduled vacuum schedule is the best practice.  Debris, 
trash, sediment, and other waste material should be disposed of in a suitable 
disposal/recycling site and in compliance with all applicable local, state, and 
federal waste regulations. 
 
B. Structural Components 
 
The Settling Manhole structural components must be inspected for cracking, 
subsidence, spalling, and deterioration at least annually. 
 
C. Other Maintenance Criteria 
 
Floating debris is “seasonal”.  During periods of high beach usage, such as 
fireworks displays, festivals, volleyball events, etc, the amount of paper, plastic 
and other trash volume is great.  As a result, the Settling Manhole should be 
inspected and floating debris removed with vacuum or a hand-skimming device 
at a more frequent schedule than sediment removal.   
 

Table 5: Regular Settling Manhole Maintenance 
 

Schedule Action 

February 1st and after snowmelt/runoff 
event 

Inspect* (by removing the manhole 
cover) for: clogging, floating material, 

sediment volume, frozen outlet 
conditions. Remove floating debris and 

trash by skimming or vacuuming.  
Inspect discharge pipe to the Lake. 

April 1st  Inspect* (by removing the manhole 
cover) for: clogging, floating material, 

sediment volume, frozen outlet 
conditions. Remove floating debris and 

trash by skimming or vacuuming. 
Inspect discharge pipe to the Lake. 
Vacuum sediment from bottom of 

manhole.  
June 1st   Inspect* (by removing the manhole 

cover) for: clogging, floating material, 
sediment volume, frozen outlet 
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conditions. Remove floating debris and 
trash by skimming or vacuuming. 

Inspect discharge pipe to the Lake. 
August 1st   Inspect* (by removing the manhole 

cover) for: clogging, floating material, 
sediment volume, frozen outlet 

conditions. Remove floating debris and 
trash by skimming or vacuuming. 

Inspect discharge pipe to the Lake. 
October 1st   Inspect* (by removing the manhole 

cover) for: clogging, floating material, 
sediment volume, frozen outlet 

conditions. Remove floating debris and 
trash by skimming or vacuuming. 

Inspect discharge pipe to the Lake. 
Vacuum sediment from bottom of 

manhole. 
* Schedule follow-up repair work if inspection results in repair needs. 
 
 

Table 6: Troubleshoot for Settling Manhole Concerns 
 

Concern Action/Solution 

Plugged outlet 1) Inspect discharge point at the Lake to ensure no 
blockage or pest inhabitation. 

2) Remove floating debris from Settling Manhole and 
clear trap. 

3) A plumber’s snake may be used to clear the outlet.  
Care is to be taken that any flushed debris is 

removed from the outlet end and disposed of (not 
flushed into the Lake) 

4) If during winter, steam may be used to clear the 
outlet pipe. 

Excessive sediment 
build-up between 

vacuuming  

Increase vacuum frequency.  

Plant fatality due to 
Waterfowl or other 

predators    

Install goose-protection fencing consisting of stakes 
placed 6’ apart and stringline placed at 4”, 12” and 18” 
above ground surrounding the BioGarden. 
3) If stringline is ineffective, chicken-wire cages shall 

be constructed to surround plants on 4 sides and 
top.   

Either method shall be removed after one growing 
season or when plants reach sufficient height and 
density. 
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Rodent inhabitation   Call for pest/vector control for live-trapping 
Other concerns Consult a stormwater design specialist for special 

concerns. 
 
 
 
 

Appendix pg 101



C-4 

Appendix pg 102



Appendix pg 103



Appendix pg 104



Appendix pg 105



Appendix pg 106



Appendix pg 107



Appendix pg 108



Appendix pg 109



Appendix pg 110



Appendix pg 111



Appendix pg 112



Appendix pg 113



Appendix pg 114



Appendix pg 115



Appendix pg 116



Appendix pg 117



Appendix pg 118



Appendix pg 119



Appendix pg 120



Appendix pg 121



Appendix pg 122

















C
IT

Y
 C

A
M

P
U

S
  2

71
1 

W
. W

E
LL

S
 S

T.
  S

E
C

O
N

D
 F

LO
O

R
  M

IL
W

A
U

K
E

E
, W

I 5
32

08



























































S
T

O
R

M
W

A
T

E
R

 I
M

P
R

O
V

E
M

E
N

T
 P

R
O

JE
C

T
R

A
IN

 G
A

R
D

E
N

 D
E

T
A

IL
S

B
R

A
D

F
O

R
D

 B
E

A
C

H










P
R

O
JE

C
T 

TI
TL

E
:



RAIN GARDEN DETAILS 

Appendix pg 123

















C
IT

Y
 C

A
M

P
U

S
  2

71
1 

W
. W

E
LL

S
 S

T.
  S

E
C

O
N

D
 F

LO
O

R
  M

IL
W

A
U

K
E

E
, W

I 5
32

08



























































S
T

O
R

M
W

A
T

E
R

 I
M

P
R

O
V

E
M

E
N

T
 P

R
O

JE
C

T
R

A
IN

 G
A

R
D

E
N

 D
E

T
A

IL
S

B
R

A
D

F
O

R
D

 B
E

A
C

H










P
R

O
JE

C
T 

TI
TL

E
:



RAIN GARDEN DETAILS 

Appendix pg 124



C-5

Appendix pg 125



SPILLWAY PRIOR TO BEING SANDED IN (2008)
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SPILLWAY BEGINING 
TO SAND IN (2009)
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SPILLWAY COMPLETELY SANDED 
IN (2012)
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County Grounds Pond #2 

 

Appendix D-1: Site Map 

Appendix D-2: Inspection and Maintenance Logs 

Appendix D-3: O&M Manual 

Appendix D-4: Design Plans 
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Inspected By: Date:

Embankments Outlet Structure & Pipe
Yes No Yes No

Slumping Clogging
Seepage Erosion
Animal Holes Tampering
Weeds Structural Integrity
Erosion Excellent Good
Other Damage Fair Poor

Spillway Integrity
Excellent Good
Fair Poor

Other Damage

Inlets
Clogging Erosion Tampering Structural Integrity 
Yes No Yes No Yes No (Excellent / Good / Fair / Poor)

Outfall 2-1, i1
Outfall 2-1, i2
Outfall 2-2, i1
Outfall 2-3, i1
Outfall 2-3, i2
Outfall 2-3, i3*
Outfall 2-3, i4*
Pond 2-1 Outlet
Pond 2-2 Outlet
Pond 2-3 Outlet

* Indicates that this outfall is assumed

Inspection Comments:

Ver: 8/14 Page 1 of 2

 County Ground Stormwater Pond Inspection
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Maintenance

After 1 Inch Rain Event Yes No
Trash & Debris Removed
Clogs Repaired

Yes NoJune
Trash & Debris Removed 
Clogs Repaired
Measure Sediment Depths

Sediment Depth

Pond No. Location No. Depth (ft) Elevation
1
1
1
2
2
2
3
3
3

October Yes No
Trash & Debris Removed
Clogs Repaired

November Yes No
Native Species Mowed to Six Inches 

As Needed Methods Used Species Targeted
Invasive Species Control

Maintenance Comments:

Ver: 8/14 Page 1 of 2

Sediment levels in the ponds should be marked at the approximate location on the pond site 
plan. The depth is from the water surface to the bottom. Three different locations in each of 
the three ponds should be measured.

 County Ground Stormwater Pond Maintenance
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D-4 
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Milwaukee County Parks 

Invasive Species Quick Reference Guide 
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QUICK REFERENCE GUIDE  
PHENOLOGY AND CONTROL OF COMMON INVASIVE PLANT 

SPECIES FOUND IN SOUTHEASTERN WISCONSIN 
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Sources: 
  

Milwaukee County Department of Parks, Recreation & Culture field staff experience 

  

Wisconsin Department of Natural Resources 

  

University of Wisconsin Stevens Point Freckmann Herbarium 

  

Czarapata, Elizabeth. Invasive Plants of the Upper Midwest: An Illustrated Guide to Their Identification and Control 

 

 Renz Lab, University of Wisconsin Madison 

 

Publication developed by: 
  

 

Mary McQuiggin, Natural Areas Stewardship Assistant, Milwaukee County Department of Parks, Recreation & Culture 

  

Allison Hager, Natural Areas Intern, Milwaukee County Department of Parks, Recreation & Culture 

  

Brian Russart, Natural Areas Coordinator, Milwaukee County Department of Parks, Recreation & Culture & University of Wisconsin—Extension 
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Autumn Olive (Elaeagnus umbellata ) 

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Hand-pull, roots must be entirely removed           

Cut-stump 20-25% Glyphosate  mixed with 

water or 12.5%  Triclopyr 4 with bark oil 

      

Foliar treatment of re-sprouts or seedlings 5% 

Glyphosate or 2% Triclopyr 3A mixed with 

water 

        

Basal Bark treatment with 12.5% Triclopyr 4 

with bark oil 

      

 

 

Phenology  

Flowering            

Fruit/Seeds             

Invasive Trees, Shrubs, and Vines of Southeastern Wisconsin 

Notes:  

Black Alder (Alnus glutinosa) 

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Cut-stump 20-25% Glyphosate  mixed with 

water or 12.5%  Triclopyr 4 with bark oil 

      

Foliar treatment of re-sprouts or seedlings 5% 

Glyphosate or 2% Triclopyr 3A mixed with 

water 

        

 

 

Phenology  

Flowering           

Seeds - can remain on tree throughout  

winter 
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Common Buckthorn  (Rhamnus cathartica) 

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Pull      

Burn          

Cut-stump 20-25% Glyphosate  mixed with 

water or 12.5%  Triclopyr 4 with bark oil 

      

Foliar treatment of re-sprouts or seedlings 5% 

Glyphosate or 2% Triclopyr 3A mixed with 

water 

        

Basal bark 20% Garlon 4 with bark oil         

 

 

Phenology  

Flowering            

Fruit - berries may remain on tree through  

winter  

       

Invasive Trees, Shrubs, and Vines of Southeastern Wisconsin 

Notes:  ***When controlling either species of buckthorn, priority should be given to removing mature female trees*** 

Black Locust (Robinia pseudoacacia)  

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

DO NOT girdle or burn it only encourages  

vigorous suckering from the root system 

 

Cut-stump 20-25% Glyphosate mixed with wa-

ter  or 12.5% Triclopyr 4 with bark oil 

      

Basal Bark treatment with 12.5% Triclopyr 4 

with bark oil 

        

Foliar treatment of re-sprouts or seedlings 5% 

Glyphosate or 2% Triclopyr 3A mixed with 

water 

        

 

 

Phenology  

Flowering            

Pods may remain on tree throughout the winter          
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European Privet (Ligustrum vulgare) 

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Cut-stump 20%  Triclopyr 4 with bark oil       

Foliar treatment of re-sprouts or seedlings 5% 

Glyphosate or 2% Triclopyr 3A mixed with 

water 

        

 

 

Phenology  

Flowering           

Fruit/Seeds - can remain on tree throughout  

winter 

      

Invasive Trees, Shrubs, and Vines of Southeastern Wisconsin 

Notes:  

Glossy Buckthorn  (Rhamnus frangula) 

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Pull      

Burn          

Cut-stump 20-25% Glyphosate  mixed with 

water or 12.5%  Triclopyr4 with bark oil 

      

Foliar treatment of re-sprouts or seedlings 5% 

Glyphosate or 2% Triclopyr 3A mixed with 

water 

        

Basal bark 20% Triclopyr 4 with bark oil       

 

 

Phenology  

Flowering            

Fruit - berries may remain on tree through  

winter  
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Invasive Trees, Shrubs, and Vines of Southeastern Wisconsin 

Honeysuckles Non-Native (Lonicera spp.) 

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Pull      

Burn          

Cut-stump 20-25% Glyphosate  mixed with 

water or 12.5%  Triclopyr4 with bark oil 

      

Foliar treatment of re-sprouts or mature plants 

5% Glyphosate or 2% Triclopyr 3A mixed with 

water 

        

Basal bark 20% Triclopyr 4 with bark oil       

 

 

Phenology  

Flowering            

Fruit/Seed           

Japanese Barberry (Berberis thunbergii)  

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Pull (smaller thorn-less plants)      

Burn            

Cut-stump 20-25% Glyphosate  mixed with 

water or 12.5%  Triclopyr 4 with bark oil 

      

Foliar treatment of re-sprouts or mature plants 

5% Glyphosate or 2% Triclopyr 3A mixed with 

water 

        

 

 

Phenology  

Flowering             

Fruit - berries (bright red) may remain on tree 

through winter  

      

Notes:  

Appendix pg 165



7  

Invasive Trees, Shrubs, and Vines of Southeastern Wisconsin 

Multi-flora Rose (Rosa multiflora)  

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Pull (using  tractor or skid steer)      

Burn          

Cut-stump 20-25% Glyphosate  mixed with 

water or 12.5%  Triclopyr 4 with bark oil 

      

Foliar treatment 5% Glyphosate or 2%  

Triclopyr 3A mixed with water 

        

 

 

Phenology  

Flowering            

Fruit - berries (maroon) may remain on shrub 

through winter  

     

Norway Maple (Acer platanoides)  

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Hand pull           

Burn          

Cut-stump 20-25% Glyphosate  mixed with 

water or 12.5%  Triclopyr 4 with bark oil 

      

Foliar treatment of re-sprouts or seedlings 5% 

Glyphosate or 2% Triclopyr 3A mixed with 

water 

        

 

 

Phenology  

Flowering            

Fruit/Seed—Samaras            

Notes:  
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Invasive Trees, Shrubs, and Vines of Southeastern Wisconsin 

Oriental Bittersweet (Celastrus orbiculatus)  

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Hand pull       

Cut-stump 20-25% Glyphosate  mixed with 

water or 12.5%  Triclopyr 4 with bark oil 

      

Foliar treatment of re-sprouts or seedlings 5% 

Glyphosate or 2% Triclopyr 3A mixed with 

water 

          

 

 

Phenology  

Flowering            

Fruit/Seed       

Porcelain Berry (Ampelopsis brevipedunculata)  

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Hand pull      

Cut-stump 20-25% Glyphosate  mixed with 

water or 12.5%  Triclopyr4 with bark oil 

      

Foliar treatment of re-sprouts or seedlings 5% 

Triclopyr 3A mixed with water 

          

 

 

Phenology  

Flowering            

Fruit/Seed           

Notes:  

Appendix pg 167



9  

Invasive Trees, Shrubs, and Vines of Southeastern Wisconsin 

Tree-of-Heaven (Ailanthis altissima) 

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Hand pull seedlings           

Cut-stump 20-25% Glyphosate  mixed with 

water or 12.5%  Triclopyr 4 with bark oil 

      

Foliar treatment of re-sprouts or seedlings 5% 

Glyphosate or 2% Triclopyr 3A mixed with 

water 

         

Basal bark 25% Triclopyr 4 with bark oil  

 

 

Phenology  

Flowering             

Fruit/Seed may remain on tree all winter        

Russian Olive  (Elaeagnus angustifolia) 

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Hand pull seedlings           

Cut-stump 20-25% Glyphosate  mixed with 

water or 12.5%  Triclopyr 4 with bark oil 

      

Foliar treatment of re-sprouts or seedlings 5% 

Glyphosate or 2% Triclopyr 3A mixed with 

water 

         

 

 

Phenology  

Flowering             

Fruit/Seed may remain on tree all winter           

Notes:  
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Invasive Trees, Shrubs, and Vines of Southeastern Wisconsin 

Wayfaring Tree (Viburnum lantana) 

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Hand pull seedlings           

Cut-stump 20-25% Glyphosate  mixed with 

water or 12.5%  Triclopyr 4 with bark oil 

      

Foliar treatment of re-sprouts or seedlings 5% 

Glyphosate or 2% Triclopyr 3A mixed with 

water 

         

 

 

Phenology  

Flowering           

Fruit/Seed may remain on tree all winter           

Notes:  

Winged Burning Bush (Euonymus alata)  

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Hand-pull seedlings up to 2' tall. Dig out  

larger plants (weed wrench) 

    

Foliar treatment of re-sprouts or seedlings 5% 

Glyphosate or 2% Triclopyr 3A mixed with 

water 

         

Cut-stump 20-25% Glyphosate  mixed with 

water or 12.5%  Triclopyr 4 with bark oil 

      

 

 

Phenology  

Flowering            

Fruit            

Seeds - may remain on bush until winter          

Leaves turn bright red before falling off            
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Invasive Forbs of Southeastern Wisconsin 

Common Burdock (Arctium minus)  

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Remove seed heads          

Remove flower head at peak bloom then apply 

5% Glyphosate mixed with water to cut surface 

           

Taproot can be sliced through with a shovel  

3-4" below soil surface before flowering 

          

Foliar treatment on leaves of non-flowering 

plants with 5% Glyphosate mixed with  

water 

      

 

 

Phenology  

Second year - stalks and flowers           

Seed - bur heads remain throughout the winter      

Canada Thistle (Cirsium arvense) 

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Burn late spring or early fall           

Cut flower heads just prior to  

Inflorescences (i.e. before they start to turn  

purple) 

         

Foliar apply 2% Glyphosate mixed with  

water when 6-10" tall in heavily infested areas 

only 

          

Foliar treatment of 2% Triclopyr mixed with  

water and surfactant applied before flowering in  

sensitive or grassy areas 

        

 

 

Phenology  

Flowering          

Seed dispersal           

Notes:  
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Invasive Forbs of Southeastern Wisconsin 

Cattails Non-native (Typha angustifolia & glauca) 

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Cut cattails 3-4' below water level one week before and 

1 week after staminate spike has emerged 

           

Burn to remove dead foliage  and increase the  

effectiveness of foliar application 

        

Spray foliage with 5% Glyphosate mixed with water 

(aquatic brand if treating in standing water) 

           

Treat stems using the "Bloody Glove"  

technique with 5% Glyphosate mixed with water 

(aquatic brand if treating in standing water). Small 

populations 

           

 

 

Phenology  

Active Growth          

Flowering            

Seed          

Common and Cut-leaved Teasel (Dipsacus sylvestris)  

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Mow      1st Mowing 2nd Mowing    

Do NOT mow      Too late to mow if it wasn’t done earlier in the year 

Cut flower heads and bag          

Foliar treatment of 2% Triclopyr 3A or  

Glyphosate mixed with water and applied to rosettes 

before flowering and/or after burning 

  Foliar treat rosettes only, not flowering 

plants 

     

 

 

Phenology  

First-year basal rosettes actively growing       

Flowering          

Seed        

Notes:  
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Invasive Forbs of Southeastern Wisconsin 

Crown Vetch (Coronilla varia)  

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Burn late spring (must be repeated for  

several years) 

           

Mowing for several successive years timed by 

the leaf-out period 

         

Foliar application with 2% Glyphosate or  

Triclopyr 3A mixed with water 

       

 

 

Phenology  

"Leaf-out" Periods        

Flowering          

Seed          

Creeping Bell Flower (Campanula rapunculoides)  

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Pull when soil is moist         

Cut close to ground to prevent seed  

production 

          

Foliar application with 2% Glyphosate or  

Triclopyr 3A mixed with water 

        

 

 

Phenology  

Flowering           

Seed           

Notes:  
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Invasive Forbs of Southeastern Wisconsin 

Dame's Rocket (Hesperis matronalis)  

 

 

 

Control  

 January February March April May June July August September October November December 

Pull and bag when soil is moist          

Foliar application with 2% Glyphosate or  

Triclopyr 3A mixed with water 

      

 

 

Phenology  

Flowering            

Seed           

Flowering Rush (Butomus umbellatus) 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Cut below the water surface and remove all cut 

materials 

        

Herbicides not effective for control             

Hand digging  to remove small populations. 

Care must be taken to remove all  root  

fragments 

         

 

 

Phenology  

Flowering           

Seed-rarely germinates and mainly reproduces 

by rhizomes 

            

Everlasting Pea  (Lathyrus latifolius) 

 

 

 

Control  

 January February March April May June July August September October November December 

Mowing for several successive years timed by 

the leaf-out period 

         

Foliar application with 2% Glyphosate or  

Triclopyr 3A mixed with water 

        

 

 

Phenology  

Flowering           

Seed           

Notes:  
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Invasive Forbs of Southeastern Wisconsin 

Japanese Knotweed (Fallopia japonica)  

 

 

 

Control  

 January February March April May June July August September October November December 

Cut/Mow 3 times during growing season     Cutting should be done  in combination with foliar applications in order to 

reduce root reserves  and weaken the plant 

    

Foliar application with 5% Glyphosate or  

2% Triclopyr 3A mixed with water 

   Spray with herbicide after 3-ft of regrowth following cutting     

 

 

Phenology  

Flowering           

Reproduction by rhizomes         

Leafy Spurge (Euphorbia esula) & Cypress Spurge (Euphoria cyparissias) 

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Burn late spring (must be repeated for  

several years) 

           

Mowing for several successive years timed by 

the leaf-out period 

         

Foliar application with 2% Glyphosate or  

2% Triclopyr 3A mixed with water 

         

 

 

Phenology  

Flowering         

Seed            

Notes:  

Garlic Mustard (Alliaria petiolata) 

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Pull and bag when soil is moist          

Foliar application with 2% Glyphosate or  

Triclopyr 3A mixed with water (early spring or 

late fall within high quality natural areas) 

      

 

 

Phenology  

Flowering           

Seed          
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Invasive Forbs of Southeastern Wisconsin 

Purple Loosestrife (Lythrum salicaria)  

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Do NOT mow  

Spray foliage with 5% Glyphosate mixed with 

water (aquatic brand if treating in standing 

water) 

        

Treat stems using the "Bloody Glove"  

technique with 5% Glyphosate mixed with  

water (aquatic brand if treating in standing  

water). Small populations 

        

 

 

Phenology  

Flowering           

Seed           

Spotted Knapweed (Centurea maculosa)  

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Do NOT Mow  

Small plots can be hand pulled (wear gloves -

some people have an allergic reaction) 

      

Spot spray rosettes with 2% Triclopyr 3A 

mixed with water  

        

 

 

Phenology  

Flowering          

Seed          

Lesser Celandine (Ranunculus fiscaria) 

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Manual control requires the removal of all 

bulblets and tubers  

         

Spot spray rosettes with 5% Glyphosate mixed 

with water  

          

 

 

Phenology  

Flowering             

Seed            
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Invasive Forbs of Southeastern Wisconsin 

Yellow Sweet Clover (Melilotus  officinalis) & White Sweet Clover (Melilotus albus) 

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Mow         

Small plots can be hand pulled        

Burn spring and fall of the same year          

Foliar application with 2% Glyphosate or  

2% Triclopyr 3A mixed with water 

   First and Second Year Plants   First Year Rosettes Only  

 

 

Phenology  

Flowering         

Seed           

Wild Chervil (Anthriscus sylvestris) 

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Mow            

Foliar application with 1.5% Imazapyr mixed 

with water 

          Foliar spray one month 

after  initial mowing 

Hand pulling not recommended              

 

 

Phenology  

Flowering            

Seed            

Notes:  
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Invasive Forbs of Southeastern Wisconsin 

Wild Parsnip (Pastinaca sativa)  

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Mow     1st Mowing     2nd Mowing 

Cut through root 1-2" below ground level with a 

sharp shovel before flowering begins  
         

Foliar application with 2% Glyphosate or  

2% Triclopyr 3A mixed with water 

  Rosettes Only– if the plant has begun to flower then it should be mowed instead    

 

 

Phenology  

Flowering           

Seed           

Notes:  *******Always cover skin completely when working with this plant.  Contact with sap can cause painful burns or boils*******  
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Invasive Grasses of Southeastern Wisconsin 

Common Reed Grass (Phragmites australis)  

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Burn or cut to remove dead foliage  and  

increase the effectiveness of foliar application 

        

Spray foliage with 1.5% Imazapyr mixed with 

water and 1.5 oz/gallon surfactant 

         

Treat stems using the "Bloody Glove"  

technique with 5% Glyphosate mixed with  

water (aquatic brand if treating in standing  

water). Small populations 

         

Do not mow        

Readily reproduces vegetatively after mowing. 

Equipment should be used to spot mow stands 

and immediately cleaned on site. 

        Mow at flowering and prior to herbicide treatment 

 

 

Phenology  

Flowering            

Seeds can stay on plant through winter        

Japanese Plume Grass (Miscanthus sinensis)  

 

 

 

 

 

Control  

 January February March April May June July August September October November December 

Burn or cut to remove dead foliage  and  

increase the effectiveness of foliar  

application 

        

Spray foliage with 5% Glyphosate  mixed with 

water 

         

Treat stems using the "Bloody Glove"  

technique with 5% Glyphosate  mixed with 

water. Small populations 

         

Do not mow        

 

 

Phenology  

Flowering            

Seeds can stay on plant through winter           

Notes:  
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Invasive Grasses of Southeastern Wisconsin 

Lyme Grass (Leymus arenarius)  

 

 

 

Control  

 January February March April May June July August September October November December 

Burn or cut to remove dead foliage  and increase the  

effectiveness of foliar application 

        

Spray foliage with 1.5% Imazapyr mixed with water and 1.5 

oz/gallon surfactant 

         

Treat stems using the "Bloody Glove" technique with 5% 

Glyphosate mixed with water. Small  populations 

         

 

 

Phenology  

Flowering            

Seeds           

Reed Canary Grass (Phalaris arundinacea)  

 

 

 

Control  

 January February March April May June July August September October November December 

Burn late spring several years in a row to stress plants            

Spray foliage with 5% Glyphosate  mixed with water         

Small populations in high quality areas can be bundled and 

foliar treated with 5% Glyphosate mixed with water 

        

Continuously mow or graze throughout the growing season        

 

 

Phenology  

Flowering          

Seeds           

Reed Manna Grass (Glyceria maxima)  

 

 

 

Control  

 January February March April May June July August September October November December 

Burn or cut to remove dead foliage  and increase the  

effectiveness of foliar application 

           

Spray foliage with 5% Glyphosate  mixed with water         

 

 

Phenology  

Flowering           

Seeds            

Notes:  
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Common Herbicide Application Methods 
 

 

Cut-stump treatment:  

 

Applying herbicide to freshly cut stump’s cambium layer.  Garlon 4 should be mixed with a penetrating bark oil (year round) and Glyphosate can be mixed with just water (growing season).   

Glyphosate with bark only needs to be applied to the cambium layer; Garlon 4 should be applied to the cambium layer and down the sides of the cut-stump to the root crown.   

 

Basal Bark Treatment:  

 

Applying a mixture of Garlon 4 and bark oil in a 6-15” band around the entire trunk of a tree or the stems at the base of a shrub.   

 

Foliar Treatment:  

 

Apply to the green leaves of an invasive plant with a sprayer or wick applicator.  Leaves should be thoroughly covered, but not have chemical dripping off of them.   When foliage is either  

waxy or fuzzy the herbicide should be mixed with a surfactant to improve penetration.  Recommended application times are early spring and late fall  within high quality sites because most  

native plants are dormant. In ecologically degraded sites, application can occur throughout the growing season. For foliage with a waxy coating it is recommended that the solution be 

mixed with .5% of a surfactant such as bark oil.   “Bloody Glove” technique refers to soaking a cloth glove in a chemical solution, wearing it over your rubber herbicide application gloves and  

wiping the glove along the blades of grass or other vegetation. This method is particularly useful in high quality sites where a broad spraying application would be ecologically degrading.   

 

Girdling  Treatment:   

 

Girdling is cutting and removing a band (1-2” wide on smaller trees, 6-8” on larger trees) of bark around the entire trunk of the tree to interrupt the flow of sap between the roots and the crown  

of the tree.   Cuts should be treated with herbicide prior to spring sap flow.   

FAQ Glyphosate (Round-up, Rodeo, Razor) & Triclopyr (Garlon 3A)  Triclopyr (Garlon 4) 

What is it mixed with? Water or water with surfactant (waxy or fuzzy foliage) Penetrating Bark Oil (Cut-stump) 

Where is it applied? Cambium layer, just inside bark on cut stump, foliage Cambium layer and down the side of cut stump to root crown 

What time of year should it be applied? Cut-stump: early fall 

Foliar: During growing season in heavily infested areas; early spring/late 

fall in sensitive areas 

Cut-stump: Can be applied anytime, most effective in the fall 

 

What are the temperature or other restrictions? >32°F 

Foliar > 50 °F 

< 80°F 

Should not be applied when snow prevents coverage to the ground line 

How soon after cutting should it be applied? As soon as possible or within 30 minutes Anytime, shortly after cutting is recommended 

What plants will be affected? Glyphosate is non-selective and will kill anything. Triclopyr is broadleaf 

specific 

Broadleaf specific 

What percentage is used? Cut-stump or girdling: 12.5% - 25% AI. 

Foliar: 2% - 5% depending on species 

Cut-stump or girdling: 12.5% a..i. 

 

Restricted Entry Interval Keep people and pets off of sprayed area until solution has dried  

typically < 1 day 

12 hours 
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Total Mix  % Concentration 

(Quantity of Herbicide 

needed) mL 

% Concentration 

(Quantity of Herbicide 

needed) mL 

% Concentration 

(Quantity of Herbicide 

needed) mL 

% Concentration 

(Quantity of Herbicide 

needed) mL 

% Concentration 

(Quantity of Herbicide 

needed) mL 

% Concentration 

(Quantity of Herbicide 

needed) mL 

% Concentration 

(Quantity of Herbicide 

needed) mL 

Quantity 

(L) 

1.5 2 3 4 5 12.5 20 

        

1 15 20 30 40 50 125 200 

3 45 60 90 120 150 375 600 

5 75 100 150 200 250 625 1000 

6 90 120 180 240 300 750 1200 

9 135 180 270 360 450 1125 1800 

10 150 200 300 400 500 1250 2000 

12 180 240 360 480 600 1500 2400 

15 225 300 450 600 750 1875 3000 

20 300 400 600 800 1000 2500 4000 

40 600 800 1200 1600 2000 5000 8000 

50 750 1000 1500 2000 2500 6250 10000 

* For .5% surfactant: add 5 mL of oil / 1 L of mixture*  

*For cut stump mixtures: substitute penetrating bark oil for water* 
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