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The death toll in New Jersey from Ida was 30 people; two of those 
victims were Hillsborough residents. The storm dumped 10 inches of 
rain in Hillsborough in a matter of hours, and caused $95 billion 
in damages statewide to homes, businesses, and infrastructure.



Royce Brook Watershed
10,567.6 acres = 16.5 sq. mi.
24.3% impervious cover 













Project Goal is to Reduce Flooding in Hillsborough and Manville
(supported by NFWF Coastal Resiliency Fund)

• Design stormwater management systems that will manage the 100-year 
storm from existing development using the climate prediction rainfall 
total for 2100 of 12.15 inches

• Prioritize nature-based solutions; nature-based solutions are sustainable 
planning, design, environmental management, and engineering 
practices that weave natural features or processes into the built 
environment to promote adaptation and resilience

• Design retrofits to manage the increase in rainfall due to climate 
change for sites that already have stormwater management



Condition (100-yr Design 
Storm) 24-hour rainfall total (in)

2000 Rainfall Total 8.21

2020 Rainfall Total 8.95

2100 Rainfall Total 12.15



Types of Nature-Based Solutions (FEMA, 2021)

• WATERSHED OR LANDSCAPE SCALE:  Interconnected systems of natural 
areas and open space. These are large-scale practices that require long-term 
planning and coordination.

• NEIGHBORHOOD OR SITE SCALE: Distributed stormwater management 
practices that manage rainwater where it falls. These practices can often be built 
into a site, corridor, or neighborhood without requiring additional space.

• COASTAL AREAS: Nature-based solutions that stabilize the shoreline, reducing 
erosion and buffering the coast from storm impacts. While many watershed and 
neighborhood-scale solutions work in coastal areas, these systems are designed to 
support coastal resilience.









Parcel Map



Constructed 
Parcels between 

1940-1980
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11 Potential Development Sites for Retrofitting
• 673.4 acres = 1.05 sq. mi.
• Six residential developments
• Three commercial sites (one with some stormwater management)
• One municipal site
• One public school
• Possible solutions

-Constructed wetlands
-Bioretention
-Permeable pavement
-Roadside rain gardens
-Homeowner rain gardens



Site 6 – Partridge Rd Development
Total Area = 2,574,518 sq. ft. = 59.1 acres

Impervious Surface = 4,557,478 sq. ft. = 10.5 acres







Two bioretention 
systems can capture 
40.3% of the drainage 
area including 51.4% 
of the impervious 
cover.



23 Bioswales = 47,375 cu. 
ft. storage

Bioswales capture and treat 
runoff for first 2″ of rainfall

Basin 1 = 
233,464 cu. ft. storage

Basin 2 = 
266,220 cu. ft. storage

Total Storage = 
547,059 cu. ft.

Basin 1

Basin 2



Concrete Curb

Roadway

30” Dia.6” Stone

Bioretention Mix



100-year
Storm

Rainfall
(in)

Volume
(cu. Ft.)

Volume
Managed

(%)

2000 8.21 510,868 107.1%

2020 8.95 572,362 95.6%

2100 12.15 839,248 65.2%

Preliminary Design Results



Site 5 – Hillsborough Promenade
Total Area = 3,886,699 sq. ft. = 89.2 acres

Impervious Surface = 2,071,230 sq. ft. = 47.5 acres

• Construction in 2005
• Five existing detention basins manage 59.5 acres
• Designed for 100-year storm = 8.21″





Land Cover Soil Type
Area 

(acres)
Total Area B 15.787

Pervious Cover B 7.262
Impervious Cover B 8.525

Total Area C 72.423
Pervious Cover C 72.377

Impervious Cover C 0.046









Hillsborough Plaza
256 Route 206

Hillsborough, New Jersey











11.6 acres 52,635 ft3 of 
runoff for 1.25 

inch storm

Water Quality Storm Analysis (1.25 inches)



1.23 acres of 
rain gardens 

provides 
45,611 ft3 of 

storage



17,560 ft2 of 
pervious concrete 

provides
7,024 ft3 of storage

Pervious Concrete



11.6 acres

294,756 ft3 of 
runoff for 7.0 

inches rain

100-Year Storm Analysis 8.25 inches



2.4 acres of 
underground 

storage 
system 

provides 
351,208 ft3 of 

storage

64,800 ft of two-foot diameter pipe



Green and Gray Infrastructure Practices



Questions?
1. How long do we hold the larger storms before we can safely release the 

stormwater?

2. Can we link the release with downstream elevations? 

3. What is the cost?
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