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The Hydrologic Cycle



Hydrologic Basis

P = R + I + ET - Δ S

Precipitation + Impervious Cover
= Stormwater Runoff







Newark Stormwater System
• Upper Christina & White Clay Cr. watersheds

• 60 miles of storm sewers,

• 200 miles of roadway curb and gutter,

• 3000 stormwater inlets or catch basins,

• 34 stormwater detention ponds,

• 500 acres of floodplain along 10 stream miles.



Stormwater Laws and Regulations

• Delaware Stormwater and Sediment Regulations,

• Delaware Source Water Protection Law of 2001,

• Federal Clean Water Act, NPDES MS4 Part 2 Permit 

and Total Maximum Daily Loads (TMDL),

• FEMA Flood Insurance Program,

• Safe Drinking Water Act Amendments of 1996.



Stormwater Management Goals

• Prevent and reduce flood damage,

• Prevent/solve stormwater drainage problems,

• Improve water quality,

• Decrease pollutant loads,

• Reduce soil erosion and sediment problems.



Top 5 Newark Floods



Stormwater Utility Advantages

• Treats stormwater as utility resource (like drinking water).

• Equitable - stormwater from roof/pavement impervious cover.

• Hydrologic relationship - impervious and stormwater runoff.

• Impervious cover measured on a parcel by basis by GIS.

• Dedicated/sustainable funding - total life cycle cost accounting. 

• Accrued to tax paying and tax exempt properties.

• Improves the overall equity of the municipal financing mix

• Billing system in place for water, sewer, property assessment.



Municipal Stormwater Utilities
• More than 500 stormwater utilities in USA.

• Avg.stormwater fee single family $3.67/month

• College town monthly residential fees:
$1.50 (Burlington, VT), $3.43 (Orono, ME), 
$14.26 (Ft.  Collins, CO).

• USEPA: resid. stormwater fees $2 - $40/ qtr.

• Wilmington/Phila. monthly fees: $2.71/$10.80.



Western Kentucky Univ.
2008



Western Kentucky Univ.
2008





Average Monthly Residential Stormwater Fees
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Annual Stormwater Budget
City of Newark (sample)
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Annual Newark Stormwater Budget

= $1.6 million





Stormwater User Fees

• 80% of stormwater utilities use equivalent 
residential unit (ERU) to calculate user fees.

• Total parcel area

• Impervious cover (roof/pavement) area and %

• Zoning district











SF Resid. 15,000 SF

27% Imp. 4,000 SF

Apart. 126,000 SF

60% Imp. 75,720 SF

Business 180,000 SF

90% Imp. 162,000 SF

Business 89,200 SF

60% Imp. 54,700 SF



Newark Impervious Area

• City = 8 sq mi (minus roads/railroads)

• Parcels = 7,500

• Total impervious = 34%

• Mean impervious SF residential = 4,000 sf

• One ERU = 4,000 sf



City of Newark Zoning Districts
by Parcel Area

University
17%

Business
8%

Industrial/
Manufacturing

12%

Floodplain/
Parks
18% Residential, 

Single Family
39%

Residential, 
Multi Family

6%

City of Newark Zoning Districts
by Impervious Cover Area

Industrial/
Manufacturing

24%

Business
17%

University
16%

Residential, 
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Residential, 
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Parks

5%



Stormwater Utility Revenues

• Option 1 ($0.01 per sf impervious)
- $716,174 per year
- $3.33 per month (SF residential)

• Option 2 ($0.02 per sf impervious)
- $1,432,348 per year
- $6.75 per month (SF residential)



Stormwater Utility Revenues
• Option 1A ($0.01 per sf impervious)

- $716,174 per year
- $5.08 per mo. (RH residential, 21,780 sf)
- $3.92 per mo. (RT residential, 15,000 sf)
- $3.42 per mo. (RS residential, 9,000 sf)
- $2.83 per mo. (RD residential, 6,250 sf)

• Option 2A ($0.02 per sf impervious)
- $1,432,348 per year
- 2 x $0.01 (Tiered SF residential)



Estimated Annual Revenue
($716,174 at $0.01 per sf)

City of Newark Stormwater Utility

Industrial/
Manufacturing, 
$182,688, 26%

Business, 
$129,530, 18%

University, 
$118,756, 17%

Residential, Multi 
Family

$71,805, 10%

Residential, 
Single Family, 

$211,804, 29%

Floodplain/Parks
$0, 0%



Estimated Annual Revenue
($1,432,348 at $0.02 per sf)

City of Newark Stormwater Utility

Industrial/
Manufacturing, 
$365,375, 26%

Business, 
$259,060, 18%

University, 
$237,513, 17%

Residential
Multi Family, 

$143,610, 10%

Residential, 
Single Family, 

$423,607, 29%

Floodplain/Parks
$0, 0%



Mean Impervious per Parcel

Zoning Imp. Area Imp. %
SF Residential 4,000 sf 24%
Residential Apt. 13,000 sf 51%
Central Business 32,880 sf 83%
Industrial 147,856 sf 69%
Manufact./Office 141,907 sf 46%



Stormwater Fee Examples
Parcel   Area Imperv Imperv Fee        Fee

(sf) (sf) (%) ($0.01)     ($0.02)

Rite Aid 89,200 54,700      60% $547   $1,094

Newark SC  711,900   603,060      85%  $6,031  $12,061

Panera 17,100 17,100 100%    $171      $342

First Church   53,850     23,820       44%    $238      $476

Downes Sch. 519,610 170,300       33% $1,703  $3,406



Public Education Program

• Inform property owners re: stormwater utility benefits.
– Reduce flood/stormwater problems.
– Improve water quality.

• Meet with commercial properties that generate high 
stormwater runoff and tax exempt properties.

• Establish a stormwater utility website.

• Create a stormwater utility brochure.



Legal Authority

• Municipalities in Delaware are authorized 
to form stormwater utilities under Chapter 
40, Title 7 of the Delaware Code.

• “(c) Authority is also granted to the 
Department, conservation districts, 
counties or municipalities to establish a 
stormwater utility as an alternative to total 
funding under the fee system.”



Stormwater Fee Options



Recommendations

• Consider water/sewer/electric or property 
assessment billing systems to assess the 
stormwater fee with latter being the preferred 
mechanism.

• Consider adopting stormwater utility ordinance 
to recover annual costs of stormwater services 
($1.6 M) provided to parcel owners with 
effective date January 1, 2010. 



Stormwater Utility Ordinance
CHAPTER 26 STREETS1
Art. I. In General, §§ 26-1--26-10.1
Art. II. Street Construction, §§ 26-11--26-17
Art. III. Sidewalks, §§ 26-18--26-32
Art. IV. Street Vacation, §§ 26-33--26-36
Art. V. Easements, §§ 26-37--26-39
Art. VI. Drainage Swales and Ditches, § 26-40
Insert:
Art. VII.  Stormwater Utility



Stormwater Utility Ordinance
ARTICLE VII  STORMWATER UTILITY
Sec. 26-41.  Definitions
Sec. 26-42. Authority.
Sec. 26-43. Stormwater utility.
Sec. 26-44. Service charges, rates and fee schedule.
Sec. 26-45. Exemptions.
Sec. 26-46. Billing method, responsible parties.
Sec. 26-47. Backbilling.
Sec. 26-48. Complaints regarding a bill.
Sec. 26-49. Appeal.


