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RWH & Water Conservation 
Main objective:  

Have rainwater available to use in lieu of potable water 
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RWH & Stormwater Management 
Main objective: 

Have enough space available in the tank to 
capture the next storm event 
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Research Phase I 



www.bae.ncsu.edu/stormwater 

 

NC Climate Center 

raleighnc.gov 
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Date Mr. Smith Rainfall

Holden Beach: 
Irrigation of Garden 

Jones and Hunt, 2010 
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Prairie Ridge Water Level: Toilet Flushing 

 

Jones and H
unt, 2010 
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New Bern: 
Irrigation & Occasional Car Wash 

Jones and Hunt, 2010 
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Kinston Public Services: 
Vehicle Washing 

Jones and H
unt, 2010 
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Research Phase II 

• Identified designated uses 
• Incorporated automation & backup water 

supply 
• Increase education and outreach 
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Guilford County (Greensboro): 
Guilford Co. Coop. Extension Ctr. 

 4,400 gal system 
 Automated system 
 Backup water supply 
 Water use: irrigation of 

community gardens 
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Results:  
Guilford Co. Extension Center 
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Cumberland County (Fayetteville): 
Fayetteville Technical Comm. College 

• 15,000 gal cistern 
• Underground design 
• Automated system 
• Backup water supply 
• Water use: irrigation  

of greenhouses 
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RESULTS –  
FTCC HORTICULTURE CENTER 
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Results of Research Phase II 

• Increased usage of harvested rainwater 
• No usage during non-growing season 

– No stormwater benefit or mitigation 

• Need to identify secondary benefits to 
facilitate implementation and use 

DeBusk et al. (2013) 
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How can we do both? 

Water 
Conservation Stormwater 

Management 
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New Bern, NC 



NC Department of Transportation 

 
2,175 ft2 roof area 

2,200 gal tank 
Streetsweeping,  
equipment filling/washing 



Passive Release Concept 

 

Credit: Phil Reidy 



 



• Detention volume = 
600 gal (~1.1”) 

• Retention volume =  
1600 gal 

• Drawdown time = 3 
days 

• Water quality volume 

Detention 

Retention 



 



2.68” 1.14” 
1.54" 2.56” 

~48,950 gal Released 

16,315 gal  
Used by NCDOT 

89% 
Volume 

Reduction 

2.87” 



Passive Release Conclusions 

• Significant potential for meeting 
stormwater management regulations 

• Easy to retrofit existing systems 
• Maintenance free 
• Coincides well with existing North 

Carolina stormwater regulations 



• Uses NWS 
forecast to 
‘prepare’ 
system for rain 
by releasing 
water 

• Releases up to 
3.8 cm event 
volume (1.5”) 

Active Release Mechanism 

Chapter 3: Active vs. Passive 



 

Tryon Palace 

Active Release 
Mechanism Site 

3,000 ft2 

3,300 gallon  



 



 



 



April 5, 2012 

 



Hurricane Sandy (10/29/12) 

 



 



 



Results 

Inflow Volume 
(L) 124,500 

Water Used 
(L) 14,335 

Released to RG  
(L) 40,975 

Volume 
Reduction  

(%) 
44.4% 

July 1, 2011 – January 3, 2013 



Active Release Conclusions 

• Preserves the water conservation 
benefits of the system while adding 
stormwater management benefits 

• Excellent potential for meeting 
stormwater management regulations 

• Resource intensive (electricity, 
internet, oversight) 



What can we do for irrigation-
based systems? 



 



 

ET equiv. 
(CONTROL) 

1” per week 
2” per week 

(3) 4,000 gal. tanks 
(3) irrigation zones 



Preliminary Results 
October 24, 2011 – June 12, 2012 

ZONE 1 
(control/ET) 

ZONE 2 
(1” per week) 

ZONE 3 
(2” per week) 

Inflow Volume 
(gal) 134,600 134,600 155,600 

Water Used 
(gal) 17,400 43,480 80,195 

Volume 
Reduction (%) 12.9% 32.3% 51.5% 

*October 24, 2011 – June 12, 2012 



Preliminary Results 

• Big difference in stormwater runoff volume 
reduction between all 3 zones 
– Noticeable reduction in flooding 
– Tank watering the most runs out of water more quickly 

than the others – problematic during drought 

• No difference in runoff production, turf quality or 
soil nitrate among the 3 zones 

• LOTS of water saved (over 140,000 gallons!!!) 



Over-Irrigation Conclusions 
• Substantial potential in meeting both water 

conservation and stormwater management goals 
– Craven County goal: reduce groundwater consumption 

by 20% by 2020 
– New stormwater fees in place – potential credit? 

• Contradicts intuition…. Wasting water? 
• Will need some kind of backup supply 



In Summary… 



Passive Release: Advantages 
• Cheap 
• Easy to install 
• “Guaranteed” stormwater management 
• No electricity or human input required 

• Semi-permanent 
• Prone to freezing 
• “Wasted” water 

Passive Release: Disadvantages 



Active Release: Advantages 
• Optimal stormwater management 
• No ‘wasted’ water 
• No contribution to stormflows 
• Maximizes usable water volume 

• Expensive 
• Requires electricity, internet and data storage 
• Requires extensive knowledge & tech support 
• Something can always go wrong… 

Active Release: Disadvantages 



Over-Irrigation: Advantages 
• A consistent, dedicated use of large volumes of non-

potable water 
• A lot of infrastructure/resources are already in place 
• Utilizes a de-facto treatment method (infiltration) 

 
 

• Usually requires a tremendous amount of 
contributing drainage area and storage 

• Necessary controls can be expensive, complicated 
 

Over-Irrigation: Disadvantages 



What Does This Mean for the 
Stormwater World? 

• “Double-dipping” 
– Water conservation incentives/benefits + stormwater management credit 
– Economic advantages to installing RWH systems 

• Increased water conservation 
– Supports sustainability concepts and environmental awareness 

• Potential for substantial Combined Sewer Overflow (CSO) 
improvements 

• Mutually beneficial solutions for land/property owners 
and the environment 
• Contributes to widespread water reuse solutions (over-use of aquifers, saltwater 

intrusion, etc.) 
• “Off the grid” 

 
 



Other Aspects to Consider 

• Social (cultural, historical, habitual) influences on 
the use of systems 
– Location, access, potable water system, pressure 

• Environmental impacts associated with rainwater 
harvesting systems 
– Energy use 
– Carbon footprint 
– Ecotoxicity 

• Economics of implementation in various 
locations 

• Gateway drug? 
 
 



Final Thoughts 

• Each approach has substantial potential in 
meeting both water conservation and 
stormwater management goals 

• Cost, size of the system and return of 
investment will decide between different 
mechanisms 

• All systems will contradict public intuition 

 



Final Thoughts 

• It will be a balancing act that will probably 
require some fine tuning 

• Automation is essential in insuring use, but 
users/owners should make sure system is 
operating as intended on a regular basis 

• Sell the less-than-obvious benefits of RWH (less 
flooding, ‘cleaner’ water, stormwater credit, 
etc.) 
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