
SUBDIVISION RULES AND REGULATIONS

APPENDIX B
Drainage Requirements

The following data must accompany the definitive plans of all subdivisions:

§ 1. Watershed area.

  An outline of the overall watershed area and subwatersheds. The total acreage of each
area shall be shown and storage areas, and other runoff controls shall be indicated.

§ 2. Runoff computations.

  A ten-year storm frequency shall be used. The following methods may be used for
determining the peak rate of runoff for the design of the drainage piping:

A. Rational Method (for areas 0 – 200 square miles) Q = CIA.

Q = The runoff in cubic feet per second.
C = The coefficient of imperviousness.

0.95 for pavement; 0.35 minimum for other areas
I  = The intensity of rainfall in inches per hour.
A = The drainage area in acres.

REFERENCES: For concentration time see the "Design Data Book for Civil
Engineers" by Elwyn E. Seelye or "Hydraulic Design Series No. 4" published
by the Bureau of Public Roads. For intensity see "Rainfall Intensity Duration
Frequency  Curve  for  Boston,  Massachusetts,  Department  of  Commerce
Technical Bulletin No. 25." This rainfall intensity information is also available
from  the  Weather  Bureau  State  Climatologist,  1000  U.S.  Custom  House,
Boston,  Massachusetts,  Another  excellent  reference  is  the  "Handbook  of
Concrete  Culvert  Pipe  Hydraulics"  available  from  the  Portland  Cement
Association.

B. Peak rates of runoff (small watersheds). This method is outlined in "Hydraulic
Design  Series  No.  2"  and  may  be  obtained  from  the  Superintendent  of
Documents, U.S. Government Printing Office, Washington 25, D.C.

§ 3. Culvert hydraulic data.

A. The following information shall be noted in the calculations.

200:A15 03 - 01 - 2004



ABINGTON CODE

(1) Location of control, i.e. inlet or outlet.

(2) Depth of water at the outlet if affected by a downstream restriction.

(3) Critical depth and outlet velocity.

(4) Allowable headwater.

(5) Design headwater.

(6) Type of headwall or pipe end structure.

(7) Channel treatment at outlet, e.g., riprap, stone, etc.

B. The above data may be shown from hydraulic computations or the designer
may employ the use of nomographs prepared by the Bureau of Public Roads.
Recommended  are  the  "Hydraulic  Design Series  No.  3,  Design Charts  for
Open Channel Flow" and "Hydraulic Engineering Circular No. 5, Hydraulic
Charts for the Selection of Highway Culverts." Both are available at the U.S.
Government Printing Office, Washington 25, D.C. at a nominal fee.

C. Hydraulic data will also be required for any stream relocation.

§ 4. Plans.

  The following drainage data shall be shown on the proposed plans:

A. Design flow (cubic feet per second).

B. Length, location, type and size of proposed and existing culverts and pipes.

C. Slope and inlet and outlet invert elevations.

D. Length, location and size of stream relocations.

E. Arrows showing direction of flow.

F. Existing  and  proposed  catch  basins  and  manholes  with  rim  and  invert
elevations; maximum distance between catch basins to be 300.

G. Drainage,  easements,  including  a  typical  section,  base  width,  side  slopes,
minimum depth of channel and maximum depth of water.
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H. Existing and proposed topography at one-foot contour intervals.

I. Locus plan.

§ 5. Profiles.

  The following shall be shown on the profiles:

A. Catch basins and manholes with rim and invert elevations.

B. Storm drains: type, size and slope.

C. Existing ground surface.

D. Proposed ground surface.

§ 6. Drainage and runoff control.

A. General requirements. Approval of subdivision plans may be denied until the
Planning Board is assured that either the proposed subdivision will not result
in  significant  increase  in  the  rate  and  volume  of  stormwater  runoff  over
natural  or existing conditions,  or that  adequate  provisions will  be taken to
maintain the volume and rate of runoff at its natural or existing level. The
objective  of  this  regulation  is  to  maintain  the  integrity  of  existing  natural
drainage patterns, in order to provide adequate stormwater drainage, prevent
flooding, and avoid alteration of existing stream channels.

B. Procedure.

(1) The design of the storm drainage system will conform with the following
procedure. This procedure may be modified by the Planning Board to suit
the  problems  and  need  of  a  particular  geographic  area  including  the
subdivision.

(2) A watershed  analysis  will  be  provided  along  with  supporting  data  to
establish the present (pre-development) rate and volume of runoff, as well
as the rate  and volume of runoff that  would occur  from the proposed
subdivision (post-development). The runoff shall be developed using the
latest  revision  to  Technical  Release  55,  Urban  Hydrology  for  Small
Watersheds, as published by the Soil Conservation Service.
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(3) These calculations shall be on the basis of runoff produced from a two-
year and ten-year, twenty-four-hour duration storm event with a Type IU
distribution.  In  calculating  runoff  and  drainage  requirements,  the
developer  shall  consider  the  development  of  each  lot,  removal  of
trees/vegetation and the impact of septic systems on the amount of land
clearing. If the subdivision includes work within 100 feet of a wetlands,
the watershed analysis will also include a two-year and one-hundred-year
analysis,  as  well  as  any  upstream  runoff  which  may  impact  on  the
subdivision.

(4) In  order  to  control  the  rate  and  volume  of  stormwater  runoff  to  pre-
development levels, the developer may elect to do so through any method
which can be demonstrated to control the required amount of runoff to the
satisfaction  of  the  Planning  Board.  In  each  instance,  the  method  or
methods elected shall be suitable to the site and subject to the approval of
the Planning Board. The definitive plan drawings shall provide sufficient
construction details in regard to the control system.

(5) The stormwater management system shall follow DEP best management
practices  and  may  make  use  of  gutters,  inlets,  culverts,  catch  basins,
manholes,  subsurface  piping,  surface channels,  natural  waterways,  and
detention basins, open or stone-filled.  The Board will not approve any
design or component which in its opinion does not meet the standards of
engineering practice, will not function without frequent maintenance, is a
possible  threat  to  public  safety,  or  is  unsuited  to  the  character  of  the
subdivision.

(6) In  general,  the  design  of  all  storm system pipes  shall  be  based  on a
"Rational Method" analysis for a ten-year storm frequency and all pipes
shall provide for the design flow of water to be at speeds between 2 1/2
and 10 feet per second. The minimum grade shall be not less than 0.5%
for all pipes. All pipes will have a minimum diameter of 12 inches. Catch
basins  shall  have  a  two-and-one-half-foot  sump  below  invert  except
where drain lines discharge into a town drain line or where stormwater
management BMPS require a four-foot sump. All drop manholes or inlets
with a drop of six feet or more shall be provided with a splash pad. Catch
basins  or  inlets  shall  be  spaced  along  both  sides  of  a  street  at
approximately three-hundred-foot intervals and located at all low points
and corner roundings at street junctions. Rational Method Storm Drainage
Analysis  complete  with  Tributary  Area  Plans  will  be  prepared  by  a
registered  professional  civil  engineer  and submitted  in  addition  to  the
above referenced TRS5 watershed analysis.
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(7) Streets shall be graded to provide for expeditious runoff of water, except
that settling basins or other means of removing pollutants shall be used in
draining large areas or streets subject to heavy traffic or other sources of
pollutants.

(8) Detention basins shall be provided with an emergency spillway and be
designed  based  on  a  two-year  and  ten-year  frequency  storm  and  be
capable  of  safely  passing  a  one-hundred-year  frequency  storm.  Cross
culverts  shall  be  based  on  a  one-hundred-year  frequency  storm.  All
stormwater shall pass through an oil separator manhole prior to outfall.
The  manhole  shall  have  convenient  access.  Permanent  easements  and
provisions for vehicular access shall be provided along the entire length
of ditches and storm drain lines.

(9) Detention basins with water elevations equal to or deeper than four feet
shall be provided with a ten-foot wide safety bench at the four-foot depth
as well as a ten-foot wide access ramp (10% slope maximum). The safety
bench  need not  extend around  the  entire  structure  but  should  provide
sufficient access for maintenance and emergencies.

(10) In  addition,  stormwater  control  dikes  shall  be  constructed  with  an
impervious  core.  Outlet  control  structures  shall  be designed with anti-
seep collars. The dike width at the top shall be a minimum of 10 feet. All
dikes shall be provided with an erosion-proof emergency overflow weir.

(11) Side slopes of detention basin structures shall be no steeper than three
horizontal  to one vertical  and shall be properly stabilized with matting
and vegetation  or  placed stone.  Slopes  that  are  stabilized  with  placed
stone shall be provided with a geotextile filter fabric under the stone.

C. Final  approval.  Where  runoff  detention  features  are  required,  a  proposed
development shall not receive a certificate of performance until the site has
been inspected by the Planning Board or the Board's agent to confirm that the
detention  facilities  have  been  installed  as  presented  in  the  definitive  plan
drawings.

D. Lot  drainage.  Lots  shall  be  prepared  and  graded  in  such  a  manner  that
development of one lot shall not cause detrimental drainage on another lot in
or adjacent to the subdivision. If provision is necessary to carry drainage to or
across a lot, an easement or drainage right-of-way of a minimum width of 20
feet and proper side slope shall be provided.
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