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Three Driving Forces

 Meeting Regulatory or PR Goals

 Owner Developer Goals

 Designer Priorities



Low Impact Design

 Minimize Impervious Impacts

 Maximize Flow Lengths

 Minimize Flow Velocities

 Maximize Infiltration

 Provide Water Quality Filtration

 Provide Controlled Flood Storage



Obstacles

 Cost - Owners

 Typical Design Solutions - Designers

 Regulatory Standards - Agencies

 Zoning Criteria – Local Gov’t

 Construction Standard Practices -

Contractors



Stormwater Regulations
 Post < Pre Runoff Rate

 Flood Control

 Critical Storm 1-Yr Volume Increase

 NPDES Phase II Regulations

Water Quality Criteria

 Infiltration/Volume Criteria



Citizen Park, Aiken, SC

 Flood Control Regs

 Public Relations



Sports Park, Easley, SC

 Flood Control Regs

 Public Relations



Vehicle Maint, Ft Bragg, NC

 Existing Conditions

 Costs

PUBLISHED IN: NATURAL 

RESOURCES DEFENSE COUNCIL

“STORMWATER STRATEGIES IN 

THE SOUTHEAST”, 1998



Asheton Springs, Mauldin, SC

 STW Regs

 Costs



Ex Hospital Site, Dublin, OH
Existing Site Data
Total Area – 71 ac

Farmed – 65 ac

Wooded – 6 ac

Slopes – 1% to .25%

Soils – 40% hydric, 60% C

5 Subwatersheds

 STW Regs

 Costs



Parking Cost Comparison

Traditional Parking
8 catch basins in pavement

1090 lf 15” to 30 “ pipe

$36,500

LID Parking
12 lawn inlets

1300 lf 6” to 8” pipe

750 lf extra curb

$30,500



Dublin Methodist Hospital

Proposed Site Data
Total Area – 45.5 ac

Roof Paving – 18.4/9.4 ac (61%)

Green Space – 17.7 ac (39%)

Future Site 

13 ac

New Road ROW – 2.5 ac

Future Interchange

10 ac

North 

11.4 ac

West 

11.8 ac

East 

21.4 ac



Minimize Impervious Impacts with impervious runoff into 28 

vegetated areas and 26 grassed basins

Maximize Flow Lengths using sheet flow, curb cuts, grass swales, 

basins, wetland swales, and ponds

Maximize Infiltration with 26 grass detention basins, 5 wetland 

swales, 5 wetland ponds > 4 days release duration

Provide Water Quality Filtration with 3.5 ac ft WQ volume in grass 

basins, wetland swales, and wetland ponds

Minimize Flow Velocities using wetland swales at 0.1% slopes and 

undersized storm drain pipes

Provide Controlled Flood Storage within multiple basins 

throughout site provides > 18 acft storage

Proposed LID Measures



Dublin Methodist Hospital



New High School, Hilliard, OH



Big Darby Creek Stormwater Permit
General Permit OHC100001, 10/27/06

Difference

-Submit SWPPP with NOI 45 days prior and wait for letter

- Mandatory stream setbacks and mitigation for impacts (100’ 
min. and W=133DA.43)

- No dry detention, stricter use of silt fence and sediment basins

- 134 cy/ac drainage area for sediment basins + 20% (100 ac site 
= 5’ max depth x 190’ x 380’ + 3’ depth x 150’ x 160’)

- TSS sampling at outlets for maximum 45 mg/l

- Groundwater recharge requirements annual post < pre



Groundwater Recharge Criteria

-Vre = AREA x Dre/12

- Calculate annual pre-dev 
and post-dev infiltration 
volumes

- Mitigation if post-dev < 
pre-dev

- Preferred mitigation 
convert ex land to higher 
recharge use or create onsite 
infiltration system



New Hilliard High School

PROPOSED SITE

DESCRIPTION            SOIL TYPE AREA COEF         INF VOL

Forest C 3.0 15.6 46.8

Commercial C/D 55.0 4.3 236.5

Urban Grasses C 21.0 14.2 298.2

Urban Grasses D 20.5 12.7 260.3

Meadow C 8.0 15.4 123.2

Meadow D 8.0 14.4 115.2

Forest D 4.0 14.6 58.4

TOTAL INFILTRATION VOLUME (INCHES) 1138.6

VOLUME (ACFT) 94.9

VOLUME DEFICIT 5.4

VOLUME PROVIDED (RECARGA) 21-35 ACFT

EXISTING SITE119.5 Total Acres

DESCRIPTION     SOIL TYPE AREA COEF INF VOL

Forest C 3.0 15.6 46.8

Row Crop C 46.8 11.9 556.9

LD Res (12%) C 1.0 14.2 14.2

Road ROW (30%) C 1.0 11.2 11.2

Forest D 4.0 14.6 58.4

Row Crop D 63.7 8.1 516.0

TOTAL INFILTRATION VOLUME (INCHES) 1203.5

VOLUME (ACFT) 100.3



LID - Rain Gardens



New Hilliard High School
PROPOSED 123 AC SITE

140 DRAINAGE STRUCTURES

16,800 LF PIPES FROM 8” TO 42”

2 STORMWATER BASINS

$660,000 ESTIMATED COST



New Hilliard High School

Parking Island Rain Gardens-11

Basin Rain Gardens - 11

Water Quality Basins - 3

Wetland Channel Systems – 9

Vegetated Basins - 2

Extended Wetland Detention – 1

20.5 Ac Greenspace for Stormwater

5.4 AcFt Water Quality Volume at 1’

48.4 AcFt Flood Storage at 4’ ave

Daylighting Farm Tiles – 3000 LF

Open Channel Systems – 8000 LF

36 Basins and 59 Inlets (19 PD)

119.5 Ac Site, 60% Open Space

SWPPP with 95% trap efficiency

TSS Monitoring

BMP Schedule 

Proposed Stormwater 

Management System

NEW 119 AC SITE + 56 AC

146 DRAINAGE STRUCTURES

10,500 LF PIPES FROM 6” TO 36”

$550,000 ESTIMATED COST



New Hilliard High School



Jerome Village – New Town Dev
1500 AC SITE

PHASE 1 - 2200 LF NEW PUBLIC ROADS

TRADITIONAL STORM DRAIN DESIGN

18 CURB INLETS, 7 INLETS, 9 MANHOLES, 4 

CURB CUTS, 3445 LF PIPES FROM 12” TO 

24”, 5 HEADWALLS, 2 BASINS, 420 LF 

SWALES

$189,000 ESTIMATED COST

LOW IMPACT DESIGN SYSTEM

14 CURB INLETS,10 INLETS, 1 MANHOLE, 8 

CURB CUTS, 1820 LF PIPES FROM 12” TO 

18”, 15 HEADWALLS, 9 BASINS, 400 LF 

SWALES

$125,000 ESTIMATED COST

 STW Regs

 Costs

 Owner Change



Springs Park, Dublin, OH

 Test Case

 PR



Riverside Park, Dublin, OH

 STW Regs

 PR



Facilities Parking, Dublin, OH

 STW Regs

 PR



Random Thoughts for LID Success

Reallocate green space

Reverse vertical concepts

Seek opportunities early

Pursue Volume Based Design

Protect Water Quality

Improve profitability
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