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APPENDIX A

OPERATION AND MAINTENANCE (O&M) AGREEMENT

STORMWATER MANAGEMENT BEST MANAGEMENT

PRACTICES (SWM BMPs)

THIS AGREEMENT, made and entered into this ______   day of ,
20 _   , by and between ,
(hereinafter the "Landowner"), and ______________________________, 
County, Pennsylvania, (hereinafter "Municipality");

WITNESSETH

WHEREAS, the Landowner is the owner of certain real property as recorded by deed in the 
land records of  County, Pennsylvania, Deed Book  at page 

   , (hereinafter "Property").

WHEREAS, the Landowner is proceeding to build and develop the Property; and

WHEREAS, the SWM BMP Operation and Maintenance (O&M) Plan approved by the 
Municipality (hereinafter referred to as the "O&M Plan") for the property identified herein, which is 
attached hereto as Appendix A and made part hereof, as approved by the Municipality, provides for 
management of stormwater within the confines of the Property through the use of BMPs; and

WHEREAS, the Municipality, and the Landowner, his successors and assigns, agree that the 
health, safety, and welfare of the residents of the Municipality and the protection and maintenance of 
water quality require that on-site SWM BMPs be constructed and maintained on the Property; and

WHEREAS, the Municipality requires, through the implementation of the SWM Site Plan, that 
SWM BMPs as required by said SWM Site Plan and the Municipal Stormwater Management 
Ordinance be constructed and adequately operated and maintained by the Landowner, successors, and 
assigns.

NOW, THEREFORE, in consideration of the foregoing promises, the mutual covenants contained 
herein, and the following terms and conditions, the parties hereto agree as follows:

1. The Landowner shall construct the BMPs in accordance with the plans and specifications 
identified in the SWM Site Plan.
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2. The Landowner shall operate and maintain the BMPs as shown on the SWM Plan in good 
working order in accordance with the specific operation and maintenance requirements noted on 
the approved O&M Plan.

3. The Landowner hereby grants permission to the Municipality, its authorized agents and 
employees, to enter upon the property, at reasonable times and upon presentation of proper 
credentials, to inspect the BMPs whenever necessary. Whenever possible, the Municipality shall 
notify the Landowner prior to entering the property.

4. In the event the Landowner fails to operate and maintain the BMPs per paragraph 2., the 
Municipality or its representatives may enter upon the Property and take whatever action is 
deemed necessary to maintain said BMP(s). It is expressly understood and agreed that the 
Municipality is under no obligation to maintain or repair said facilities, and in no event shall 
this Agreement be construed to impose any such obligation on the Municipality.

5. In the event the Municipality, pursuant to this Agreement, performs work of any nature, or 
expends any funds in performance of said work for labor, use of equipment, supplies, materials, 
and the like, the Landowner shall reimburse the Municipality for all expenses (direct and 
indirect) incurred within ten (10) days of receipt of invoice from the Municipality.

6. The intent and purpose of this Agreement is to ensure the proper maintenance of the onsite 
BMPs by the Landowner; provided, however, that this Agreement shall not be deemed to create 
or effect any additional liability of any party for damage alleged to result from or be caused by 
stormwater runoff.

7. The Landowner, its executors, administrators, assigns, and other successors in interests, shall 
release the Municipality from all damages, accidents, casualties, occurrences, or claims which 
might arise or be asserted against said employees and representatives from the construction, 
presence, existence, or maintenance of the BMP(s) by the Landowner or Municipality.

8. The Municipality may inspect the BMPs at a minimum of once every three (3) years to ensure 
their continued functioning. Optionally, at its sole discretion, the Municipality may inspect the 
BMPs at more or less frequent intervals.

This Agreement shall be recorded at the Office of the Recorder of Deeds of 
County, Pennsylvania, and shall constitute a covenant running with the Property and/or equitable 
servitude, and shall be binding on the Landowner, his administrators, executors, assigns, heirs, and any 
other successors in interests, in perpetuity.
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ATTEST:

WITNESS the following signatures and seals:

(SEAL) For the Municipality:

For the Landowner:

ATTEST:

(City, Borough, Township)
County of , Pennsylvania
I, ____________________________________, a Notary Public in and for the county and state 
aforesaid, whose commission expires on the _______ day of ___________________, 20       , do 
hereby certify that 
whose name(s) is/are signed to the foregoing Agreement bearing date of the   day of 

, 20 __   , has acknowledged the same before me in my said 
county and state.

GIVEN UNDER MY HAND THIS  day of , 20       .

       ________________________________
NOTARY PUBLIC         (SEAL)
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APPENDIX B

DISCONNECTED IMPERVIOUS AREA (DIA)

B.1. Rooftop Disconnection

When rooftop down spouts are directed to a pervious area that allows for infiltration, filtration, and 
increased time of concentration, the rooftop may qualify as completely or partially DIA and a portion 
of the impervious rooftop area may be excluded from the calculation of total impervious area.

A rooftop is considered to be completely or partially disconnected if it meets the requirements listed 
below:

• The contributing area of rooftop to each disconnected discharge is 500 square feet or less, and

• The soil, in proximity of the roof water discharge area, is not designated as hydrologic soil 
group "D" or equivalent, and

• The overland flow path from roof water discharge area has a positive slope of five percent (5%) 
or less.

For designs that meet these requirements, the portion of the roof that may be considered disconnected 
depends on the length of the overland path as designated in Table B.1.

Table B.1: Partial Rooftop Disconnection

Length of Pervious Flow Path* Roof Area Treated as Disconnected

(ft.) (% of contributing area)

0 - 14 0

15 - 29 20

30 - 44 40

45 - 59 60

60 - 74 80

75 or more 100

* Flow path cannot include impervious surfaces and must be at least 15 feet from any 
impervious surfaces.
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B.2. Pavement Disconnection

When pavement runoff is directed to a pervious area that allows for infiltration, filtration, and increased 
time of concentration, the contributing pavement area may qualify as a DIA that may be excluded from 
the calculation of total impervious area. This applies generally only to small or narrow pavement 
structures such as driveways and narrow pathways through otherwise pervious areas, e.g., a walkway or 
bike path through a park.
Pavement is disconnected if the pavement, or area adjacent to the pavement, meets the requirements 
below:

• The contributing flow path over impervious area is not more than 75 feet, and
• The length of overland flow is greater than or equal to the contributing length, and
• The soil is not designated as hydrologic soil group "D" or equivalent, and
• The slope of the contributing impervious area is five percent (5%) or less, and
• The slope of the overland flow path is five percent (5%) or less.

If the discharge is concentrated at one or more discrete points, no more than 1,000 square feet may 
discharge to any one point. In addition, a gravel strip or other spreading device is required for 
concentrated discharges. For non-concentrated discharges along the edge of the pavement, this 
requirement is waived; however, there must be a provision for the establishment of vegetation along the 
pavement edge and temporary stabilization of the area until vegetation becomes stabilized.

REFERENCE

Philadelphia Water Department. 2006. Stormwater Management Guidance Manual. Section 
4.2.2: Integrated Site Design. Philadelphia, PA.
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APPENDIX C 

STORMWATER MANAGEMENT DISTRICT 
WATERSHED MAP
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TABLE 1
Runoff Curve Numbers

[From NRCS (SCS) TR-55]

HYDROLOGIC SOIL GROUP

LAND USE DESCRIPTION A B C D

Open Space 44 65 77 82

Meadow 30** 58 71 78

Agricultural 59 71 79 83

Forest 36** 60 73 79

Commercial (85% Impervious) 89 92 94 95

Industrial (72% Impervious) 81 88 91 93

Institutional (50% Impervious) 71 82 88 90

Residential

Average Lot Size % impervious

1/8 acre or less*65 77 85 90 92

1/8 - 1/3 acre 34 59 74 82 87

1/3 - 1 acre 23 53 69 80 85

1 - 4 acres 12 46 66 78 82

Farmstead 59 74 82 86

Smooth Surfaces (Concrete, Asphalt, 98 98 98 98
Gravel or Bare Compacted Soil)

Water 98 98 98 98

Mining Newly Graded Areas 77 86 91 94
(Pervious Areas Only)

* Includes Multi-Family Housing unless justified lower density can be provided.
** Caution - CN values under 40 may produce erroneous modeling results.
NOTE:  Site conditions of bare earth or fallow shall be considered as meadow when choosing a CN value for 
existing undeveloped conditions.
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TABLE 2

RATIONAL RUNOFF COEFFICIENTS
By Hydrologic Soils Group and Overland Slope (%)

 A B C D

Land Use 0-2% 2-6% 6%+ 0-2% 2-6% 6%+ 0-2% 2-6% 6%+ 0-2% 2-6% 6%+

Cultivated Land 0.08a 0.13 0.16 0.11 0.15 0.21 0.14 0.19 0.26 0.18 0.23 0.31

0.14b 0.18 0.22 0.16 0.21 0.28 0.20 0.25 0.34 0.24 0.29 0.41

Pasture 0.12 0.20 0.30 0.18 0.28 0.37 0.24 0.34 0.44 0.30 0.40 0.50

0.15 0.25 0.37 0.23 0.34 0.45 0.30 0.42 0.52 0.37 0.50 0.62

Meadow 0.10 0.16 0.25 0.14 0.22 0.30 0.20 0.28 0.36 0.24 0.30 0.40

0.14 0.22 0.30 0.20 0.28 0.37 0.26 0.35 0.44 0.30 0.40 0.50

Forest 0.05 0.08 0.11 0.08 0.11 0.14 0.10 0.13 0.16 0.12 0.16 0.20

0.08 0.11 0.14 0.10 0.14 0.18 0.12 0.16 0.20 0.15 0.20 0.25

Residential

Lot Size 1/8 Acre 0.25 0.28 0.31 0.27 0.30 0.25 0.30 0.33 0.38 0.33 0.36 0.42

0.33 0.37 0.40

0.35

0.39

0.44

0.38

0.42

0.49

0.41

0.45

0.54

Lot Size 1/4 Acre 0.22 0.26 0.29 0.24 0.29 0.33 0.27 0.31 0.36 0.30 0.34 0.40

0.30 0.34 0.37 0.33 0.37 0.42 0.36 0.40 0.47 0.38 0.42 0.52



Lot Size 1/3 Acre 0.19 0.23 0.26 0.22 0.26 0.30 0.25 0.29 0.34 0.28 0.32 0.39

0.28 0.32 0.35 0.30 0.35 0.39 0.33 0.38 0.45 0.36 0.40 0.50

Lot Size ½ Acre 0.16 0.20 0.24 0.19 0.23 0.28 0.22 0.27 0.32 0.26 0.30 0.37

0.25 0.29 0.32 0.28 0.32 0.36 0.31 0.35 0.42 0.34 0.38 0.48

Lot Size 1 Acre 0.14 0.19 0.22 0.17 0.21 0.26 0.20 0.25 0.31 0.24 0.29 0.35

0.22 0.26 0.29 0.24 0.28 0.34 0.28 0.32 0.40 0.31 0.35 0.46

Industrial 0.67 0.68 0.68 0.68 0.68 0.69 0.68 0.69 0.69 0.69 0.69 0.70

0.85 0.85 0.86 0.85 0.86 0.86 0.86 0.86 0.87 0.86 0.86 0.88

Commercial 0.71 0.71 0.72 0.71 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72

0.88 0.88 0.89 0.89 0.89 0.89 0.89 0.89 0.90 0.89 0.89 0.90

Streets 0.70 0.71 0.71 0.71 0.72 0.74 0.72 0.73 0.76 0.73 0.75 0.78

0.76 0.77 0.79 0.80 0.82 0.84 0.84 0.85 0.89 0.89 0.91 0.95

Open Space 0.05 0.10 0.14 0.08 0.13 0.19 0.12 0.17 0.24 0.16 0.21 0.28

0.11 0.16 0.20 0.14 0.19 0.26 0.18 0.23 0.32 0.22 0.27 0.39

Parking 0.85 0.86 0.87 0.85 0.86 0.87 0.85 0.86 0.87 0.85 0.86 0.87

0.95 0.96 0.97 0.95 0.96 0.97 0.95 0.96 0.97 0.95 0.96 0.97

a Runoff coefficients for storm recurrence intervals less than 25 years.
b Runoff coefficients for storm recurrence intervals 25 years or more.

  Source:  Rawls, W.J., S.L. Wong and R.H. McCuen, 1981, “Comparison of Urban Flood Frequency Procedures”, Preliminary Draft, U. S. Department of Agriculture, Soil Conservation Service, Baltimore, MD.

2012 Replacement
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TABLE 3

Roughness Coefficients (Manning's “n”) for Overland Flow
(U.S. Army Corps Of Engineers, HEC-1 Users Manual)

Surface Description           n          

Dense Growth 0.4 - 0.5
Pasture 0.3 - 0.4
Lawns 0.2 - 0.3
Bluegrass Sod 0.2 - 0.5
Short Grass Prairie 0.1 - 0.2
Sparse Vegetation 0.05 - 0.13
Bare Clay-Loam Soil (eroded) 0.01 - 0.03
Concrete/Asphalt - very shallow depths
                                (less than 1/4 inch) 0.10 - 0.15
                             - small depths
                                (1/4 inch to several inches) 0.05 - 0.10

Roughness Coefficients (Manning's “n”) for Sheet Flow
(U.S. Soil Conservation Service Technical Release 55)

Surface Description           n_      

Smooth Surfaces (concrete, asphalt, gravel, or bare soil) 0.011
Fallow (no residue)      0.05
Cultivated Soils:

Residue Cover Less Than or 20% 0.06
Residue Cover Greater Than 20% 0.17

Grass:
Short Grass Prairie 0.15
Dense Grasses 0.24
Bermuda Grass 0.41

Range (natural) 0.13
Woods:

Light Underbrush 0.40
Dense Underbrush 0.80


