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Outline

• What is CMAC?
• NFWF performance study (draft results)

◦ Dry Pond
◦ Wet Pond

• Regulatory approval status
◦ MDE
◦ Chesapeake Bay Program

• Community adoption
◦ Montgomery County
◦ Fairfax County
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Retrofit Components
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How CMAC Works

1. Read forecast
2. Prepare for incoming runoff
3. Manage discharge during wet weather
4. Meet retention goals
5. Manage discharge to return to dry weather level
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Performance Study

5



6

Performance Study – Anacostia River Watershed

• 3 CMAC retrofits (2 ponds)
• Prince George’s County

◦ Frost Pond
◦ 2 ac-ft dry pond
◦ 60 acre drainage; 32% imp.
◦ Built 1988

• Montgomery County
◦ University Blvd Pond
◦ 15 ac-ft wet pond
◦ 440 acre drainage; 36% imp.
◦ In line on Sligo Creek

• Ponds retrofit November 2015
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Performance Study – Frost Dry Pond
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Frost Dry Pond– Hydraulic Monitoring

8

Jan 12 – Feb 28
Monitoring, No Control
5.95 inches

Mar 23 – May 12
Monitoring + Control
5.49 inches
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Frost Dry Pond – Enhanced Performance

No Control Forecast-Based CMAC 
Control

Total Rainfall (in) 5.95 5.49

Total Runoff (CF) 336,481
C = 0.23

279,310
C = 0.26

Total Discharge (CF) 305,840 197,243

Total Infiltration and ET (CF) 30,803
9%

81,524
29%

Average Retention Time (hrs) 4.0 18.2

The CMAC retrofit increases infiltration and ET by extending the retention time, 
also providing a mechanism for increased settling and nutrient uptake.
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Frost Dry Pond – 1 inch Rainfall Event

CMAC Retrofit

No Outflow Control

Retain runoff for 48 hours

Detain peak of storm
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Frost Dry Pond – September 19, 2016 Rainfall Event

9/19/2016 9:35AM 9/21/2016 10:04AM
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Performance Study – University Blvd Wet Pond
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University Blvd Wet Pond – Monitoring 2015 to 2017

Continuous
◦ Water level
◦ Rainfall
◦ Temperature
◦ Conductivity
◦ pH
◦ Turbidity
◦ Nitrate
◦ TSS

Grab Sampling
◦ Flow
◦ TSS
◦ Nitrogen
◦ Phosphorus
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University Blvd Wet Pond – Hydraulic Monitoring
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University Blvd Wet Pond – DRAFT TSS Removal Comparison

Passive Baseline Active Control
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University Blvd Wet Pond – DRAFT TSS Removal
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University Blvd Wet Pond– DRAFT Nitrate Removal

Storm Size
Percent Removal

CMAC MDE Wet Pond*

0.30 45% 20%

0.32 40% 21%

0.44 28% 24%

0.52 47% 26%

*Accounting for Stormwater Wasteload Allocations and Impervious Acres Treated, MDE,2014



Regulatory Approvals
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Regulatory Approval – Maryland Dept. Environment

Alternative/Innovative Technology Review and Approval

“Using CMAC design, the water quality and channel protection 
volumes can be combined.”

“…CMAC is subject to the same conditions for the use of wet 
ponds.”



20

Regulatory Approval – Chesapeake Bay Program

• Urban Stormwater Workgroup endorsed CMAC as 
credit-worthy retrofit approach November 15, 2016

• Available credits = adaptively controlled volume

Creditable 
Volume
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Chesapeake Bay Credit Calculations Example 1

Existing Dry Pond
60 acre watershed (32% impervious)
2 ac-ft of storage between low flow outlet 
and riser overflow
Zero pollutant removal credit

Retrofit Dry Pond
Actively controlled valve provides 
retention for 2 ac-ft
1.25 in/impervious acre
Restored removal rates-
TP: 56% TN: 35% TSS: 70%

Note: credits are contingent on local jurisdictional 
requirements and approval
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Chesapeake Bay Credit Calculations Example 2

Existing Wet Pond
440 acre watershed (36% impervious)
3 ac-ft of permanent pool 
0.22 in/impervious acre
12 ac-ft of storage between permanent 
pool and riser overflow 
Existing removal rates-
TP: 26% TN: 17% TSS: 35%

Retrofit Wet Pond
Actively controlled valve provides 
retention for 12 ac-ft above permanent 
pool
1.22 in/impervious acre
Restored removal rates-
TP: 55% TN: 34% TSS: 69%

Note: credits are contingent on local jurisdictional 
requirements and approval



COG Communities Pursuing CMAC
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Montgomery County CMAC Pilots
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Fairfax County CMAC Pilots
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Questions & Contact

Jamie Lefkowitz, P.E.
jlefkowitz@optirtc.com

Viktor Hlas
vhlas@optirtc.com

Hari Vasupuram (marketing)
hvasupuram@optirtc.com

Marcus Quigley, P.E. (CEO)
mquigley@optirtc.com
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