
GWK Drainage District
Multi-Community Collaboration
Stormwater Standards 

Wednesday, February 27



Today’s 
Agenda

 Introductions

 Project Overview:  Zoning & Design Opportunities for Use of 
Green Infrastructure 

 Current Stormwater/Detention Standards

 Proposed Stormwater/Detention Standards and Implications for 
Planners

 Site Plan Examples

 Questions, Comments, Barbed Remarks



Team 
Introductions

 GWK Community Staff

 Oakland County 
 Jim Nash

 Anne Vaara

 Jim Wineka

 Joel Kohn

 Consultants
 JB Hinds, Birchline Planning

 Greg Kacvinsky, OHM Advisors

 Valerie Novaes, OHM Advisors

 Nancy Russell, OHM Advisors



Definitions:

- Are these 
familiar?  
- Are any 
problematic?
- What are we 
missing?

 Channel Protection Volume Control (CPVC)
 Regardless of existing runoff volume potential, all development sites 

(when feasible) shall capture and infiltrate the runoff for the first 
inch of rainfall

 Channel Protection Rate Control (CPRC)
 Extended detention (48-hour dewatering) of the site runoff volume 

generated from the 1.9-inch rainfall event. 

 Maximum Extent Practicable (MEP)
 Flexibility within regulations to comply with requirements

 Detention
 Runoff from a development site is stored and released at an 

allowable release rate back into the system

 Infiltration
 Water that soaks into the ground from a development site



What’s happening in 
the GWK



Summary of 
Current 
Stormwater/ 
Detention 
Standards in 
the GWK 
District

 Detention requirements affect project COST (especially 
underground detention) and DESIGN (i.e. surface pond vs. 
underground, amount of area disturbed)

 Some areas of agreement on detention requirements, but some 
substantial differences

 Only one community as a Channel Protection Volume Control 
(CPVC) standard

 Feedback and clarification needed on detention standards 

 Today’s objective: 
 Put current practice into context of proposed Regional 

Stormwater Standards Coordination Committee (RSSCC)

 Look at implications for site plans and designs



What site 
development/ 
redevelopment 
triggers flood 
control 
requirements?

 All developments or redevelopments (6 Communities)

 >6,100 SF new or renovated area (3 Communities)

 3,500 SF new (1 Community)

 All development but only the area being developed (1 
Community)

 Required only if the outlet is incapable of handling 
development runoff (2 Communities)

 Don’t specify the threshold in code (2 Communities) 



What Design 
Storm Event is 
Used to Size 
Detention?  

 Design storm affects the amount of water that must be 
stored = $$$ of underground detention OR size/ 
footprint of ponds

 Wide range of requirements within the district
 4 Communities don’t specify or require detention

 7 Communities design for the 10-year

 1 Community designs for the 25-year

 1 Community design for the 100-year

 “The median standard:” Control 10-year storm to 0.2 cfs/ac 
using Oakland County Calculations for new or 
redevelopment of 3,000-6,000 SF or greater. 



Proposed 
Standard:
Channel 
Protection 
Volume 
Control (CPVC)

Proposed Criteria

 Capture and infiltrate, to the maximum extent feasible, the runoff 
from the first 1-inch of rainfall over the entire site

 Maximum extent feasible is based on
 In-situ infiltration capacity (proposed ranges)

• > 0.5 inch/hour = YES, capacity to infiltrate

• < 0.5 but >0.1 inch/hour = Yes, with an elevated underdrain

• <0.1 inch/hour = NO, not feasible to infiltrate the first 1-inch of rainfall

 Presence of high groundwater

 Soil contamination

 If not feasible to infiltrate the 1-inch rainfall, water quality criteria 
of 80% TSS removal or max discharge concentration of 80 mg/l 
still required



Channel 
Protection 
Rate Control 
(CPRC)

 Extended detention (48-hour dewatering) of the site runoff 
volume generated from a 1.9-inch rainfall event. Extended 
detention will be required for all sites to the MEP. This provides 
peak flow control for storms up to the 2-yr/24-hr storm.

 On smaller brownfield (i.e. redevelopment) sites: The 1.9 inch 
criteria will provide a storage volume that approaches (or in some 
cases equals) the 10-year volume requirement. 

 Implication:  
 In most cases, this will be roughly equivalent to detention 

volume already required

 Volume can be reduced when implementing infiltration BMPs



What do the proposed 
standards look like on a 
site?
…the suspense is killing us…



Site Plan 
Example #1:  
Six-building 
multi-family, 
infill site

Area Runoff C Storage Volume (cf)

1.5 .76 10,014



Site Plan 
Example #1:

- Green Infrastructure 
manages 4,250 CF
- Example:  Permeable 
pavers in the parking 
stalls + bioretention / 
deep rooted planting 
at corners

Area Runoff C
Channel Protection 

Volume Control (CPVC) 
First 1”

1.9 Extended 
Detention Storage 

(CPRC)

Green Infrastructure 
Infiltration Volume

Required
Remaining 

Storage

1.5 .76 4,138 cf 7,863 cf 4,250 cf 3,613 cf



Detention 
volume:  
Underground 
storage for 
additional 
4,000 CF



CHALLENGE:  
Applicable 
code prohibits 
(at least on paper!) 

permeable 
surfacing



Site Plan 
Example #1

Stormwater Management Planning Comparison

Original Site Plan Green Infrastructure

Underground
Storage

510 LF 60-inch
CMP @ $300/LF 
= $153,000

Pervious 
Pavement

2,910 SF @ 
$14*/SF cost 
differential = 
$41,000

Bioretention 900 CF @ 
$16*/CF = 
$14,400

Underground 
storage

200 LF 60-inch 
CMP @ $330/LF = 
$66,000

TOTAL $ 153,000 TOTAL $121,400

Total annual reduction in flows to combined sewer: 890,000 gallons

*Functions as part of landscape budget



Site Plan 
Example #2:  
Lifecare 
Facility

Area Runoff C Storage Volume (cf)

4.17 .66 7,659



Site Plan 
Example #2:
- Green infrastructure 
manages @ 10,000 cf
- Example:  
Bioretention in 
landscaped areas, and 
permeable surfacing
- Detention storage:  
Pond

Area Runoff C
Channel Protection 

Volume Control (CPVC) 
First 1”

1.9 Extended 
Detention Storage

Green Infrastructure 
Infiltration Volume

Required
Remaining 

Storage

4.17 .66 9,990 cf 18,982 cf 9,990 cf 8,992 cf



CHALLENGE:
- Language in landscaping 
standards doesn’t *exactly* 
support bioretention
-Waiver allowed for 
‘innovative’ landscaping  
…is  GI an ‘innovation”?
- How would bioretention 
plants be ‘counted’ towards 
required material?
-Will developers get 
delayed asking for a waiver 
from the Planning 
Commission?



Site Plan 
Example #2

Stormwater Management Planning Cost Comparison

Original Site Plan Green Infrastructure

Detention Pond 7,700 CF @ $2/CF 
= $15,400

Pervious 
Pavement

915 SF @ $14*/SF 
cost differential = 
$12,800

Landscape $$$ Bioretention 8,990 CF @ 
$13*/CF = 
$117,000

Detention Pond 8,992 CF @ $2/CF 
= $18,000

TOTAL $ 15,400 TOTAL $148,000

Total annual reduction in flows to combined sewer: 2.15 million gallons

*Functions as part of landscape budget



What planning 
strategies and tools can 
facilitate compliance 
with new stormwater
standards?



Make clear 
how 
bioretention 
plants “count” 
towards 
planting 
requirements

1 Gallon native 
grass/ forb 
counts as a 
“small 
flowering 
shrub”

Every 9 SF of 
bioretention 
area counts as 
one “small 
flowering 
shrub” or 
“native grass/ 
forb”

REDUCED 
requirement for 
large shrubs 
and 
ornamental 
trees



Site Plan with 
bioretention 
plantings 
“counting” 
towards 
required 
shrubs

Birchline Planning LLC/ RA Smith National



Site Plan with 
bioretention 
plantings 
“counting” 
towards required 
shrubs

Birchline Planning LLC/ RA Smith National



Example:  
Option for 
amendments 
to Oak Park’s 
zoning (runs away)



Plant Specifications:
- Many GWK zoning codes have recommended plant lists!
-Would a recommended plant list for integrated bioretention help?



How would a site plan with that plant list apply to a typical 
commercial redevelopment?

Theurkauf Design & Planning/Birchline Planning LLC



Discussion

Questions, concerns about proposed 
stormwater standards

Additional site plan examples that would be 
helpful?

Which code change approaches seem 
reasonable?  What support/info is needed?

Making specific code changes vs. adopting/ 
referring to new technical guidance (or 
both)

Other strategies to support plan 
development & review


