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WAR MEMORIAL CENTER
North Parking Lot Site Design

Presenter Notes
Presentation Notes
Good Afternoon everyone, hopefully I can capture your attention in this last session with a presentation on the War memorial center north parking lot design. I am Cassandra Hoppe and I am a project and business development engineer for SSE



IMPROVING THE BUILT AND NATURAL 
ENVIRONMENTS WITHIN COMMUNITIES 
THROUGH SUSTAINABLE ENGINEERING 

AND DESIGN

Presenter Notes
Presentation Notes
Where we ……
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Presenter Notes
Presentation Notes
Today the outline of this presentation is as follows…I will start with sse services and our team and get into the conceptual, design, and post-conbstruction phases of the project and open it up for questions at the end. 



SSE SERVICES

o Stormwater Management
o Green Infrastructure Design
o Stormwater Integrated Site Design
o Drainage Design & Erosion Control
o Hydraulic Analysis & Reports
o Aquatic Organism Passage
o Stream Restoration
o Regenerative Stormwater Conveyance
o StormGUARDen’s
o Grant Application Support... AND MORE!
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We are a specialized civil engineering design firm focused on water quality, drainage 
design, integrated site design, and flood management. We provide:

Presenter Notes
Presentation Notes
SSE is a ………..

https://www.stormwater-solutions-engineering.com/water-quality
https://www.stormwater-solutions-engineering.com/drainage-design
https://www.stormwater-solutions-engineering.com/integrated-site-design
https://www.stormwater-solutions-engineering.com/flood-management


o Municipalities
o Schools/Educational Facilities
o Transportation agencies
o Watercourse districts
o Parks and Recreational Facilities
o Commercial property owners
o Residential property owners
o Environmental organizations

5SSE SERVICES

By providing engineering and project management from concept through construction, 
we work closely with our clients to help them find their ideal solutions. We serve:



6OUR TEAM

Adrienne Cizek, PhD, PE
Senior Project Engineer

Carrie Bristoll-Groll, PE, ENV SP
Principal Civil Engineer & CEO

James Zsebe, PE
Senior Project Engineer

Kara Koch, PE, ENV SP
Senior Project Engineer

Cassandra Hoppe
Project and BD Engineer

Eileen Freres, EIT
Project Engineer

Tony Groll
Business Manager

Jossiel Delgado
Marketing Coordinator

VACANT SPOT
Junior Project Engineer

VACANT SPOT
Quality Reviewer Senior Engineer

Presenter Notes
Presentation Notes
This is our current team and you will notice the bottom two images are stock images – if anyone is interested in a job, specifically a junior engineer or senior quality revew position, please check out our careers pageon our website or reach out to myself or another SSE employee! 



Greenprint-Milwaukee 
Shoreline Vision Plan

April 2017 Plan

Grant Applications

TSS Reduction and Gallons 
Captured Goals
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OTHER NOTABLE FACTS
oThere are 7 phases of the Greenprint Vision Plan
oSSE always brings up grant funding with a project – never hurts!

CONCEPTUAL PHASE

Stakeholders Team

Who?

Presenter Notes
Presentation Notes
Starting off in the conceptual phase I will discuss the greenprint vision plan, which fun fact this project is only phase 1 of 7 in total, I will discuss the stakeholder group, and then the grant applications we applied for. 



8GREENPRINT-MILWAUKEE SHORELINE VISION PLAN

Greenprint-Milwaukee 
Shoreline Vision Plan
• Launched 6/2016
• Sigma, SEH, SSE

Steering Committee 
Meetings
• 6/2016 - 11/2016

Stakeholder & Focus 
Group Meetings
• 7/2016 - 2/2017

Public Meeting
• 3/14/2017

Final Report
• 4/21/2017

Presenter Notes
Presentation Notes
The greenprint shoreline vision plan started in June of 2016 with the consultant group of Sigma, SHE, and SSE. There wee numersoud meetings that went into developing the plan to ensure all voices were heard from conception until February of 2017. The plan went to a public meeting for feedback and was finalized in April of 2017. 

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/county.milwaukee.gov/files/county/administrative-services/ArchEng/Bids-and-RFPs/8612-attach6fullVisionplan.pdf


9STAKEHOLDER TEAM

Steering Committee Members:
• Milwaukee County Department of 

Administrative Services
• Milwaukee County War Memorial Center
• Milwaukee County Parks
• Rotary Club of Milwaukee
• Milwaukee Art Museum

Consulted Stakeholder Groups:
• War Memorial Tenants
• Veterans Groups
• Local Government
• Community and Environmental Non-Profit 

Organizations
• Park Users

Presenter Notes
Presentation Notes
Using the plan, and looking at the project site for phase 1 – being the parking lot north of the war memorial center, we were able to discuss with the steering committee consisting of these entities how everything can cohesively work together for redevelopment while also listening to the stakeholder groups listed here for what they wish to see in the space to emphasize the current usage. You can really see how in meetings things were drawn up on images to discuss what was mentioned. 



10GRANTS

Grant Name: Fund For Lake Michigan
Award Amount: $125,000

Grant Name: Green Infrastructure Partnership Program
Award Amount: $366,966

Grant Name: Sustain Our Great Lakes
Award Amount: $473,826

Total Award Amount: $965,792.00

Presenter Notes
Presentation Notes
All of that was taken to apply for grants. Specifically….. 

As you can see that totals almost $1M 




Green Infrastructure 
Additions

How Many?

Final Design

Phase A and B
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OTHER NOTABLE FACTS
oSSE takes public input seriously as community acceptance is key to success
oApproximately 70% of SSE projects include Green Infrastructure

DESIGN PHASE

Public Input Meeting

What Was Discussed

Presenter Notes
Presentation Notes
Now that we have some more funding than just the county parks budget, let’s get into the design. We will go over the GI that was used on site that helped secure the grant funding, the public outreach meeting and what was discussed that led into the final design and what was changed in the end. 



12GREEN INFRASTRUTURE ADDITIONS

Presenter Notes
Presentation Notes
Our thoughts were to add in GI wherever we could to get meet the grant funding goals of 1,000 lb reduction of TSS annually and 1,539,853 gallons annually captured across the 10.12-acre site. Pre-project there was no capture of stormwater from impervious areas and vegetation consisted of turf grass. Even more so both parking lots were located closest to the lakefront with no treatment. Our plans were to include…… Permeable pavement parking areas and walking paths, soil amendments with native grass plantings, native plants, and bioswales. 



13PUBLIC INPUT MEETING

• Manages stormwater runoff and associated 
pollutants prior to Lake Michigan.

• Provides habitat for migratory birds, butterflies, 
and other wildlife.

ENVIRONMENTAL 
BENEFITS:

• Improves community quality of life.
• Improves aesthetics.
• Provides space and landscape for reflection.
• Increases pride in community and honor for 

military veterans

SOCIAL 
BENEFITS:

• Attractive lakefront brings more tourists
• Increased water quality results in fewer beach 

closures deterring visitors
• Increased onsite stormwater storage reduces sewer 

backup/overflows and associated costs of utility 
upgrades

ECONOMIC 
BENEFITS:

Presenter Notes
Presentation Notes
We then took that concept and had a public input meeting. We discussed the greenprint vision plan, and the stakeholders I mentioned before, but the main thing we wanted to share was the layout and the different GI elements and what they did on site. We often hear how people say a bioswale is ugly because it collects trash – well that’s what it’s supposed to do (and then someone cleans that out regularly) so it doesn’t end up in the lake! So the final thoughts to hit home were the…..



14FINAL DESIGN

Presenter Notes
Presentation Notes
Getting into the final design after feedback and internal reviews, we ended up changing the layout a bit after and split construction into two phases – A and B starting with Phase A shown here to get all GI constructed within the specific grant year and any extra paths or non-GI items done in the second phase, B. Together both phases totaled adding 21,554 SF of permeable pavement, 11,696 SF of bioswales, a riprap lined rock channel as a final settling outlet, and 140,285 SF of native plantings. 

for phase b this is the pp which leads to Vietnam veterans memorial. For these areas,the thought is to have benches for contemplation. There are also veteran groups that are hoping to place statues out in the PP pocket areas. 



15FINAL DESIGN

Presenter Notes
Presentation Notes
Now we wanted to capture the most and get the best water quality when using GI so we graded and connected the underdrain in a manner where it all leads to the rock channel as the outlet area for settling before exiting out the last standpipe and into the lake. See here…….

By adding in all the GI we reduced the annual runoff depth from 15.13 inches to 5.44 inches, as a note the total rainfall for the Milwaukee area is 31.05 inches. This correlates to an added annual stormwater storage of 2,686,320 gallons from areas that were primarily unmanaged impervious areas. 



Ribbon Cutting Ceremony

9/21/2021

Awards

MMSD Green Luminary Award
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FUN FACTS
oMarquette monitors temperature, flow, and water quality
o Since 2017, 16 projects SSE has worked have received awards

POST-CONSTRUCTION PHASE

Site Monitoring

Marquette University Data

Presenter Notes
Presentation Notes
After completing construction there was a beautiful fall day ribbon cutting ceremony where continual site monitoring from Marquette University was discussed. And recently, as of a few weeks ago we learned that the project site was awarded the MMSD Green Luminary Award. 



17RIBBON CUTTING CEREMONY – COMPLETED SITE

Presenter Notes
Presentation Notes
I wanted to show a few pictures of the GI elements and the project site up close for you all right when we had our ribbon cutting ceremony in September of 2021. 



18SITE MONITORING

Marquette Group:
• Walter McDonald, Charitha Gunawardana, and Matthew 

Dupasquier

What Is Monitored:
• Runoff from asphalt and permeable pavement that flows into 

bioswales and discharges into a rip-rap lined channel
• Onset HOBO water level sensors and tipping bucket rain gauge

Results:
• 21 runoff events captured from 6/29/21-10/29/21
• 91% of stormwater runoff was infiltrated
• Peak flow rates were reduced by over 98%
• Influent to effluent reductions:

• Permeable pavers = 77%
• Bioswale 1 = 84%
• Bioswale 2 = 85%

• The GI in a series reduced runoff temperatures  to levels below 
the threshold for freshwater fish species (22.5 ℃/72.5℉)

Presenter Notes
Presentation Notes
A really interesting part of the site is the monitoring that the Marquette group led by walter McDonald is doing. This data is from an article they are currently publishing. And they also just took out the monitoring instruments this last week and will summarize this years data as well. 

Notes if people ask:
Figure 2. Bioswale 2 outfall into riprap channel, rain gage, and data logger (left); data logger in bioswale 2 that measures the discharge from the permeable pavement and bioswale 1 underdrains (right).

The permeable pavement system is approximately 5,000 ft2 in size and collects runoff from an overall area of 17,000 ft2. The pavement system is drained by a 6-inch perforated PVC pipe that runs 114 linear feet and then is discharged through a 6-inch PVC underdrain that outfalls to the surface of Bioswale 2. 
Bioswale 1 has an area that is approximately 2,390 ft2 and drains a total area of 22,200 ft2. It is planted with a mix of native grasses and shrubs. A 6-inch perforated PVC pipe runs underneath the bioswale for 132 linear feet and connects to an 8-inch overflow grate where effluent is ultimately discharged through a 6-inch underdrain that outfalls to the surface of Bioswale 2. 
Bioswale 2 is approximately 2,900 ft2 and collects runoff from the underdrain of the permeable pavement system, Bioswale 1, as well as a drainage area of 19,100 ft2. The bioswale is planted with a mix of native grasses and shrubs. It has a 6-inch perforated PVC pipe that runs 208 linear feet along the bioswale. This underdrain is connected to an 8-inch overflow pipe and effluent is discharged through an 8-inch underdrain that outfalls to a rip-rap lined swale.  





19GREEN LUMINARY AWARD

Presenter Notes
Presentation Notes
And that brings us to the Green Luminary Award. We just recently as of 3 weeks ago  found out that this project was being honored with the MMSD Green Luminary Award and it will be public on 11/7! These pictures show a before and after site view – who wouldn’t give this project an award! For some background, a Green Luminary® is highlighting how a site is helping protect our rivers and Lake Michigan by adopting practices that harvest rainfall for other uses or mimic nature by draining it into the ground to reduce water pollution. The Green Luminary® projects recognize not only the need to manage stormwater but also the need to innovate and grow. MMSD gives Green Luminary® awards to businesses, organizations, and communities that implement exceptional green infrastructure design projects in the MMSD service area that benefit our lakes and rivers, as well as our communities.

Again for some totals: the Gi on site captures and stores 190,775 gallons every rainfall event and reduces sediment loading to the lake by 1,500 lbs annually – honestly before the GI was on site I heard stakeholders this last week tell me that they saw sediment coming out of the outlet directly into the lake by the breakwall.  



Grey Infrastructure / 
Traditional Drainage 

Design

Watershed Modeling 
for Quality and 

Quantity

Facility and GI 
Inspection and 
Maintenance

Green Infrastructure 
for Water Quality and 

Watershed 
Management

20QUESTIONS?

Presenter Notes
Presentation Notes
 I want to thank your for listening to my presentation today, and with that I will open it up to questions.



247 Freshwater Way - Suite 410, Milwaukee WI 53204 | (414) 810-1245

FOLLOW US ON SOCIAL MEDIA!

Facebook.com/StormH2O

Cassandra Hoppe| cassandra@stormwater-solutions-engineering.com

@Storm_H2O

LinkedIn.com/company/
stormwater-solutions-
engineering-llc

21THANK YOU!

instagram.com/stormwater
solutionsengineering

https://www.youtube.com/watch?v=8oON9zL3jFo
https://www.facebook.com/StormH2O
mailto:cassandra@stormwater-solutions-engineering.com
https://twitter.com/storm_h2o?lang=en
https://www.linkedin.com/company/stormwater-solutions-engineering-llc/
https://instagram.com/stormwatersolutionsengineering?igshid=YmMyMTA2M2Y=
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