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And Connecticut’s Very Own…
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Dry Ponds
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Dry Pond Water Quality Treatment

• Sedimentation main 
pollutant removal 
mechanism

• Short detention times
• Initial flows can cause 

erosion in basin
• Maintenance issues from 

being consistently wet

This presentation is copyrighted property of NCSU. Any use of the following materials, in part or in entirety, is explicated prohibited without the prior consent of the presenters.
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How Can We Improve These Dry Ponds?

• Countless dry ponds 
throughout U.S. 

• Poor water quality 
treatment contributes 
large pollutant loads

• Overhauling these 
systems would be cost-
prohibitive

• How can we enhance 
dry ponds without major 
investments?

This presentation is copyrighted property of NCSU. Any use of the following materials, in part or in entirety, is explicated prohibited without the prior consent of the presenters.
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Fact is: 
they can 
be WET

Makes for 
“Safe” 

Wetland 
Conversion

This presentation is copyrighted property of NCSU. Any use of the following materials, in part or in entirety, is explicated prohibited without the prior consent of the presenters.
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Another Example

This presentation is copyrighted property of NCSU. Any use of the following materials, in part or in entirety, is explicated prohibited without the prior consent of the presenters.
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Potential Conversion: Constructed 
Stormwater Wetlands

• Treat both sediment and 
nutrients

• Permanent pool aids in 
treatment

• Plants serve to treat some 
pollutants

• Include flow path to 
maximize detention time

• Designed to treat first 1 in of 
runoff with 18 in of ponding

This presentation is copyrighted property of NCSU. Any use of the following materials, in part or in entirety, is explicated prohibited without the prior consent of the presenters.
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Project Location

Morrisville
Winston-Salem

This presentation is copyrighted property of NCSU. Any use of the following materials, in part or in entirety, is explicated prohibited without the prior consent of the presenters.
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MOV1 MOV2 WS

Pond Name Location Treatment Paired 
Watershed

MOV1 Morrisville Retrofit Yes
MOV2 Morrisville Control Yes

WS Winston-Salem Retrofit No

Research Sites 

This presentation is copyrighted property of NCSU. Any use of the following materials, in part or in entirety, is explicated prohibited without the prior consent of the presenters.
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Stormwater Nutrient Crediting: A Major 
Opportunity?

SCM
EMCeffluent

(mg/L)
TN TP

Bioretention 
per MDC

0.58 0.12

Wet Pond 
per MDC

1.22 0.15

Stormwater 
Wetland per 

MDC
1.12 0.18

Dry Pond 
per MDC

1.65 0.66

Current Buy Down Credits

Deq.nc.gov/about/divisions/mitigation-
services/dms-customers/fee-schedules

This presentation is copyrighted property of NCSU. Any use of the following materials, in part 

or in entirety, is explicated prohibited without the prior consent of the presenters.
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Water Quality Monitoring
• Pre- and post-retrofit 
• Flow-paced, composite water quality samples
• Analyzed using US EPA protocols 
• TSS, TAN, NO2,3-N, TKN, TP and OP ( TN and ON)
• Pollutant loads inlet versus outlet

This presentation is copyrighted property of NCSU. Any use of the following materials, in part or in entirety, is explicated prohibited without the prior consent of the presenters.
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D. Ponds WetlandsStudy

SCM/Author

*
*

*Median EMC

D. Ponds WetlandsStudy

This presentation is copyrighted property of NCSU. Any use of the following materials, in part or in entirety, is explicated prohibited without the prior consent of the presenters.
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Dry Pond Monitoring Conclusions
• MOV1 and MOV2 did not effectively remove pollutants 

from runoff 

• Better water quality treatment was observed by some 

metrics in WS

• Dry pond water quality treatment does not meet NC 

water quality thresholds 

This presentation is copyrighted property of NCSU. Any use of the following materials, in part or in entirety, is explicated prohibited without the prior consent of the presenters.
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Dry Pond Monitoring Conclusions
• Dry ponds provide less water quality treatment than 

other SCMs
• Low pollutant removal in dry ponds: an opportunity to 

enhance structures to improve water quality treatment

This presentation is copyrighted property of NCSU. Any use of the following materials, in part or in entirety, is explicated prohibited without the prior consent of the presenters.
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MOV1 Retrofits

4 in 
Orifice Overflow 

Weir Existing 
Outlet 
Elevation

Retrofit 
Outlet 
Elevation

$30

$1000

WQ
Volume

$860

Total Cost < $2000Hydrology

1,500 Plugs Installed

NO EARTHWORK!

9 in

This presentation is copyrighted property of NCSU. Any use of the following materials, in part or in entirety, is explicated prohibited without the prior consent of the presenters.
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MOV Pre- vs Post-Retrofit Concentrations

This presentation is copyrighted property of NCSU. Any use of the following materials, in part or in entirety, is explicated prohibited without the prior consent of the presenters.
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Retrofit Load Reduction in MOV1

Pollutant LSM Reduction
TSS 89%*
TP 60%*
OP 57%*
TN 71%*

TKN 75%*
NO2,3-N 39%

ON 75%*
TAN 69%*

*Bold values are significant to  α = 0.05

This presentation is copyrighted property of NCSU. Any use of the following materials, in part or in entirety, is explicated prohibited without the prior consent of the presenters.

21



https://stormwater.bae.ncsu.edu/

Cost = 
$420WS Retrofits

6 in

$20

Infiltrated within 48 hr

500 Plugs Installed$400
This presentation is copyrighted property of NCSU. Any use of the following materials, in part or in entirety, is explicated prohibited without the prior consent of the presenters.
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WS Pre and Post-Retrofit Concentrations

No Real 
Change 
in WQ, 

because 
no real 
change 

in 
PRMs!

This presentation is copyrighted property of NCSU. Any use of the following materials, in part or in entirety, is explicated prohibited without the prior consent of the presenters.
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SCM/Author

*
*

D. Ponds WetlandsStudy D. Ponds WetlandsStudy

*Median EMC

This presentation is copyrighted property of NCSU. Any use of the following materials, in part or in entirety, is explicated prohibited without the prior consent of the presenters.
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So How Much is our Extra Treatment Worth?

This presentation is copyrighted property of NCSU. Any use of the following materials, in part or in entirety, is explicated prohibited without the prior consent of the presenters.
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Retrofit Cost Savings Over 30 Years 

TN TP

Load Reduction (lb/yr) 67 10

Jordan Buy Down Credit 
Equivalency $216,800 $90,600

Falls Buy Down Credit 
Equivalency $21,800 $49,400

Neuse -Triangle Buy 
Down Credit 
Equivalency

$49,300 n/a

Cost of Retrofits $2-$10K $2-10K

• Buy down credit ($/lb) * Load reduction (lb/yr) * 30 yr 
This presentation is copyrighted property of NCSU. Any use of the following materials, in part or in entirety, is explicated prohibited without the prior consent of the presenters.
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Summaries and Conclusions
• Easy-to-implement retrofits could provide water quality 

improvements at minimal cost and…

– Maybe Pay for Itself (& more!) on Nutrient Market

• Concentrations and load reduction greatly improved after 

retrofit to Wetland (Morrisville)

• Loads likely reduced after retrofit to Infiltration Basin (W-S)

This presentation is copyrighted property of NCSU. Any use of 

the following materials, in part or in entirety, is explicated 

prohibited without the prior consent of the presenters.
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Hi!

Opportunities Galore!
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Naturalization of Dry Ponds

Bill Hunt, Ph.D., PE
WNR Professor & Extension Specialist
Biological & Agricultural Engineering

NC State University
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Overgrown 
Dry Pond
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Trees as a Stormwater Tool

Center for Watershed Protection (2016)
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Field Site Locations

Archdale – Maintained Sites

Raleigh – Overgrown Sites

N.C. Wildlife Resources Commission (2018)
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Maintained Sites

Maintained 2Maintained 1
Water Quality: 13 Storms

Hydrology: 50 Storms
Water Quality: 18 Storms

Hydrology: 48 Storms
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Maintained Sites – Hydrologic Balance
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Overgrown Sites

Overgrown 2Overgrown 1
Water Quality: 26 Storms

Hydrology: 67 Storms
Water Quality: 20 Storms

Hydrology: 49 Storms
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Overgrown Sites – Hydrologic Balance

Basin Bottom
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What About Pollutant Loads?
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Quick Aside: SNAP
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Take Home Point/s

• While SNAP generally did a GREAT job of modelling 

standard DDB’s…

• It reliably UNDERPREDICTED the performance of 

Naturalized DDB’s.

• Suggesting that Naturalized DDB’s > Standard DDB’s.
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So… what’s 
holding us back 
from just “letting 

them go??
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Is the DDB within 500’ of 
people? 
Yes – This retrofit is a no-go
No – Then, we might be on to 
something…
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Summary of “Letting them go”

• Maintenance is 

simple – and cheaper 

– Check inlets & outlets

– No mowing

• They likely reduce 

outflow (relative to 

standard DDB)

– And therefore pollutant 

loads

• Must be careful where 

this retrofit is 

implemented

– b/c of mosquitoes
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So Where from Here?

• NC DEQ NPS Unit is 
considering creating a new 
category of Dry Detention 
Basins for their crediting 
purposes
– Trish D’Arconte

• Naturalized DDB’s would 
receive lower nutrient effluents 
and move volume mitigation
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For More 
Information
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Time for Q&A !
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