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1.0 INTRODUCTION

It is proposed to construct a 320 foot long cul-de-sac roadway from the current southern terminus
of Swallow Street in the Sassaquin Pond area of New Bedford.  The purpose is to create a seven lot
residential subdivision.  Permits must be obtained from the New Bedford Planning Board under their
subdivision control regulations and their Site Plan Review regulations as well as from the New
Bedford Conservation Commission under the MA Wetland Protection regulations.  This document
has been prepared in support both of those permit applications.

2.0 PHYSICAL ENVIRONMENT

The property is a 6.8 acre wooded parcel south of Cardinal Street, which is a fifteen foot wide paper
street created many years ago by the Board of Survey.  The property runs from the current terminus
of Swallow Street easterly to Tobey Street.  The upland portion of the site, which is to be developed,
is primarily mature white pine while the wetland portion, which will not be disturbed, is deciduous
forest dominated by red maple.  The topography is relatively flat with a peak elevation of 97 and a
low point of 91 on the New Bedford datum.

The surficial soils are rated by the U.S. Soil Conservation Service as Whitman extremely stony, fine
sandy loam which is hydrologic group “D.”  However, test pits conducted on September 27, 2013
in the presence of the New Bedford Conservation Commission peer reviewer, Scott Turner,  revealed
that almost all of the site consisted of permeable sand.  There are no unusual geologic, archeological,
scenic or historic features on this or abutting properties.  There are no significant viewpoints, stone
walls, trails or open space links.  The site is not mapped as having habitat for rare or endangered
species.  There is a certified vernal pool south of the site on the site of the Pulaski School.  

Since there are no significant archeological, scenic, historic features etc. the project will not have
a negative impact on the physical environment.  The eastern portion of the site is a red maple swamp
which will not be disturbed or impacted.  The north west portion of the site will be developed with
a 320 foot long paved road bordered by six lots which vary in size from .184 acres to 2.86 acres. 

3.0 PROPOSED DEVELOPMENT

It is proposed to construct a 320 foot long cul-de-sac roadway that meets the New Bedford Planning
Board subdivision standards for roadways.  In general, there will be a 24 foot wide paved roadway,
bordered by six inch reveal vertical granite curbing, a narrow grass ribbon strip and a four foot wide
concrete sidewalk, all in a forty foot wide roadway layout. Street trees, Washingtonian style lights
and hydrants will be installed in the grass ribbon strip.

A municipal water main will be extended the full length of the proposed roadway, terminating in an
autoflush hydrant.  A storm drainage system will be installed at the terminus of the roadway with
a grated manhole placed at the flushing hydrant in order to preclude icing when the hydrant flushes
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in the winter.  The storm system will discharge to a Stormceptor storm treatment system and then
to a proposed retention basin which has been designed to infiltrate all of the runoff .  As such, it will
control both the quantity and quality of the storm runoff.  The runoff from the lower portion of the
road will be passed through an “Urban Green” brand tree box filter before being conveyed to a series
of leach pits where it will be infiltrated.

The municipal sewer system will consist of a force main that discharges to a proposed doghouse
manhole on the sewer main on Sassaquin Avenue.  Each lot will have individual sewer ejectors that
will pump the sewage into the sewer main.

The subdivision will also be provided with underground electric, telephone and cable as well as
natural gas.  All lots will have the requisite frontage and area and all dwellings will comply with set
back requirements.

4.0 SURFACE AND SUBSURFACE WATER CONDITIONS

A drainage divide (ridge line) runs east and west along the site’s northern property line.  Both the
surface water and the subsurface water flow south easterly and south westerly to a red maple swamp.
The water in the swamp flows westerly through a culvert in Route 140 to a roadside channel on the
west side of Route 140.

A report entitled “A Preliminary Evaluation of Sassaquin Pond and Its Watershed,” dated November
1987 prepared by Baystate Environmental Consultants, Inc. for the New Bedford Planning Board
determined that the surface and subsurface water from the subject site does not flow to Sassaquin
Pond.

The on-site and off-site wetlands will not be impacted by the development because stormwater will
be treated by a Stormceptor stormwater treatment system and be infiltrated into the ground.  In
addition, an average of a 25 foot width of no-disturb upland buffer zone to the wetlands will be
provided.  

Due to the high groundwater table, full basements are not viable.  The dwellings shall be either slab
on grade or raised ranches with walk-out lower levels in the rear.

It is proposed that fertilizers and pesticides will be prohibited in order not to negatively impact the
wetlands.

On November 18, 1996, the Massachusetts Department of Environmental Protection (MADEP)
issued the Stormwater Management Policy.  The goal of this policy is to improve water quality and
address water quantity problems, which are sometimes caused by development projects, through the
implementation of performance standards for stormwater management.  The project was designed
to meet and exceed all relevant standards.  The following section describes how each of these
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standards will be achieved on this project by incorporating Best Management Practices (BMP’s) into
the design.

4.1 Untreated Stormwater - Standard 1

Standard 1 recommends that no new stormwater conveyance, such as storm drain outfalls, discharge
untreated stormwater directly to wetlands or waterways of the Commonwealth.  Flows from woods,
fields and other undeveloped areas are to be considered uncontaminated, however, runoff from
paved road surfaces should receive treatment prior to discharge.  The road runoff from each home
will be infiltrated on each lot.  The proposed development will convey its roadway runoff to
Stormceptor Treatment System.  As such, DEP Standard 1 will be satisfied.

4.2 Post Development Peak Discharge Rates - Standard 2

Standard 2 prescribes that stormwater management systems be implemented in order to ensure that
post-development peak rates of discharge do not exceed existing rates of runoff for standard two
year and ten year design storms.  In addition, the pre and post peak rates for the one hundred year
storm must be evaluated to assure that there will not be increased off-site flooding.  Based on the
existing woods in fair to good hydrologic condition on a hydrologic “A” soil, the current hydrologic
runoff curve number (RCN) is 38.  The developed site will have an RCN of 54.  As demonstrated
in the drainage report in Appendix A, the proposed retention basin will reduce the peak rate of
runoff for the full range of storms. Therefore, DEP Standard 2 will be satisfied.

4.3 Recharge to Groundwater - Standard 3

The annual recharge from the post development site will approximate the annual recharge from the
pre-development conditions.  Standard 3 of the DEP Stormwater Policy prescribes that the
stormwater runoff volume to be recharged to groundwater should be determined using existing soil.
According to the results of test pits, the surficial soils are Type A.  The DEP Stormwater Policy
requires that certain volume of runoff be infiltrated to groundwater based on the type of soil present
and the amount of impervious area being generated by the proposed development.  All of the roof
runoff will be infiltrated and the driveway and roadway runoff will be infiltrated, therefore, standard
3 will be met.
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4.4 Removal of 80% of Total Suspended Solids - Standard 4

The Stormceptor and deep sump catch basin will remove over 80% of suspended solids.

BMP TSS Removal
Rate

Initial Pollution
Load 

Amount
Removed

Remaining Load

Deep Sump
Catch Basin

.25 1.0 .25 .75

Stormceptor .80 .75 .60 .15

Total Removed 85%

Since 85% of the TSS will be removed, Standard 4 will be met.

4.5 Uses with Higher Potential Pollution Loads - Standard 5

The proposed development is not one that has potential for higher pollutant loads, therefore, DEP
Standard 5 will be met.

4.6 Critical Areas - Standard 6

Standard 6 of the DEP Stormwater Policy seeks to protect critical areas.  Critical areas are
specifically designated Outstanding Resource Waters (ORW’s) such as shell fish beds, swimming
beaches, cold water fisheries and recharge areas for public water supplies.  Such areas require the
use of specific BMP’s if they generate any pollutants. The proposed project will not discharge any
pollutants to any of these areas, therefore, this standard is satisfied.

4.7 Redevelopment of Previously Developed Sites  - Standard 7

Standard 7 applies to sites which have been previously developed and are being redeveloped.
Diminished performance of BMP’s is allowed in these areas.  This project does not fall into this
category.

4.8 Erosion and Sediment Control - Standard 8

An Erosion and Sediment Control Plan has been developed for this project and is included in the
Construction drawings.  These plans show the proposed locations for erosion control devices.  The
following supplemental provisions are also a part of this plan.  A narrative is presented in Appendix
B.
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Erosion and Sediment Control measures which are proposed to be implemented during construction
include the installation of silt fencing which has the bottom six inches buried in the ground.  Any
extra excavated soil which is not used to bury the base of the fence will be cast up gradient of the
silt fence.

• Silt fence and haybales, if installed, shall be inspected after every major rainfall
runoff event (over ½ inch depth of precipitation).  All damaged or misaligned fences
shall be immediately repaired.  Silt shall be immediately removed from all areas of
the silt fence when depth of accumulation reaches six inches.

• All exposed construction areas will be stabilized upon completion in order to
minimize the time that these areas are unstabilized.

With the full impact of the measures presented on the Erosion Control Plan, along with the
provisions stipulated above, Standard 8 will be satisfied.

4.9 Operation and Maintenance Plans - Standard 9

Standard 9 of the DEP Stormwater Policy prescribes the adoption of a formal operation and
maintenance plan to ensure that the Stormwater management systems function properly as designed.
The following is the proposed operation and maintenance plan for Mainline Solar Photovoltaic Panel
Array:

• Owner: Richard Hopps
302 Elm Street
Dartmouth, MA 02748

• Parties responsible for Operation and Maintenance: Same as above

The stormwater management facilities were designed to require little or no intervention in the
operation and to require little or no maintenance once the project is built and stable vegetative cover
is established .  However, the drainage improvements shall be subject to the following maintenance
schedule:

1. Mowing: The grass in the infiltration (retention) basin shall be mowed at least once
a year during the growing season. 

2. Debris: All debris and litter are to be removed from the site.
3. Reseeding: Areas that have excessive erosion or slumping are to be regraded and

seeded (with canary grass or tall fescue grass) during the spring or fall growing
seasons as needed. 

A permanent Operation and Maintenance Program is enclosed in Appendix C. 
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4.10 Statement of Compliance - Standard 10

As presented above, this stormwater design meets all of the relevant standards contained in the DEP
Stormwater Design Policy.  An executed form certifying to this fact is attached in the checklist for

 Stormwater Report which is enclosed as Appendix D and an interim illicit discharge statement is
presented in Appendix E.

5.0 CIRCULATION SYSTEMS

The Institute of Transportation Engineers Trip Generation Manual projects that the proposed
development will have an average of 68 trip ends per weekday with 34 leaving and 34 arriving.  At
the morning peak hour (between 7 and 9 am) there will be a projected 6 trip ends per hour with 4
leaving and 2 returning.  A the evening peak hour (between 4 and 6 pm) there will be a projected
7 trip ends with 5 arriving and 2 leaving.

On Saturdays the daily number of trip ends is projected to be 72 trip ends with 36 leaving and 36
arriving.  The peak hour on Saturday is projected to be 7 trip ends with 4 arriving and 3 leaving.

On Sundays the projected daily number of trip ends is projected to be 62 with 31 arriving and 31
leaving.  The peak hour on Sundays is projected to be 6 trip ends with 3 arriving and 3 leaving.

The heaviest projected traffic is thus projected to be the weekday evening peak hours where one
vehicle will be leaving, on average, every 30 minutes and one vehicle will be arriving, on average,
every 12 minutes.  This extremely light traffic is not projected to have any significant impact on the
neighboring roadway system.

6.0 SUPPORT SYSTEMS

The following section presents the infrastructures that will support the proposed development.

6.1 Water Supply

An eight inch diameter cement lined ductile iron main will be installed in Swallow Street from the
eight inch diameter cast iron main in Sassaquin Avenue to the intersection of Cardinal Street and
then along the full length of Ava’s Way.  A hydrant will be installed at the terminus.

6.2 Sewer System

Each dwelling will have an exterior grinder pump station that will eject the sewage into a 2.5 inch
diameter force main in Ava’s Way and in Swallow Street.  The force main will discharge into a dog
house sewer manhole that will be installed on the Sassaquin Avenue gravity sewer main.
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6.3 Refuse Disposal

Refuse collection will be done at curbside by the New Bedford Department of Public Infrastructure.
The refuse will be disposed in the Crapo Hill landfill.

6.4 Emergency Access

The roadway has been designed to accommodate the City’s fire vehicles.  The nearest fire station
is on Acushnet Avenue approximately one mile from Sassaquin Avenue.

6.5 Recreation 

There are no public parks in the Sassaquin area, however, Sassaquin Pond is a recreational feature
and the woods to the south of the proposed development allows for passive recreation.

6.6 Schools

It is unknown how many school age children the seven lot subdivision will generate, however, it is
not projected to bring children in from surrounding towns but rather to relocate children from
elsewhere in New Bedford.

7.0 SITE PLAN REVIEW STANDARDS

Section 5470 of the New Bedford Comprehensive Zoning Ordinance presents the criteria that are
to be reviewed under Site Plan Review.  This section presents how these criteria are being met.

7.1 Site Disturbance

There will be only a moderate amount of site disturbance.  The volume of earthwork cuts and fills
has been balanced and minimized.  On average only the front halves of the lots will be disturbed.
There is no proposed wetland displacement, no stone walls will be disturbed.  The stormwater will
be controlled by the proposed detention basin.  The erosion and sedimentation plan will control soil
erosion and none of the proposed improvements will cause a threat of air pollution.

7.2 Pedestrian and Vehicle Safety

The road has been designed to provide sidewalks on both sides.  Vertical granite curb and a grass
ribbon strip will be provided to separate the vehicle roadway from the pedestrian sidewalks.  The
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road has been designed with excellent horizontal and vertical sight distances.  It has moderate grades
and meets all safety standards.

7.3 Scenic Views

The proposed improvements will not obstruct any existing scenic views from any publicly accessible
locations.

7.4 Visual Intrusion

The are no proposed outdoor storage or outdoor service areas that will be viewed from public ways
or public premises.  The only parking proposed are single family residential driveways.

7.5 Glare

The proposed street lights are Washingtonian style fixtures which provide glare-free indirect
lighting.  The street layout meets New Bedford roadway standards, therefore, vehicle headlight glare
is not projected to be an issue.

7.6 Character, Material and Scale of Buildings

The proposed dwellings will be moderately sized, one to two story, wood framed structures that have
shingles and/or siding in keeping with the neighboring dwellings.

7.7 Groundwater Contamination

The dwellings will be served by municipal sewer, therefore, there will be no on-site wastewater
disposal systems.  There is no proposed use, storage, handling or containment of solid or liquid
hazardous waste.  Non-hazardous solid waste will be collected by municipal collection once the
roadway is accepted as a public way.

7.8 Zoning Compliance

The proposed development will comply with all provisions of the New Bedford zoning ordinance
without the need for any variance.

7.9 Minimize Damage to Public Ways

None of the proposed construction or subsequent residential use will result in damage to the existing
public ways.
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7.10 Traffic Circulation

The 24 foot wide paved roadway with the cul-de-sac terminus will provide for orderly and
reasonable internal circulation thereby protecting public safety.  The proposed road will not interfere
with access to the adjoining public ways or to the circulation of traffic on the public ways in general.
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APPENDIX A

DRAINAGE REPORT



Proposed 
Cardinal Place 

New Bedford, Massachusetts 
 

Drainage Summary 
 
 

2 YR STORM (3.4 in.) 
 
Receptor    Pre Development   Post Development      
                                       Q Max (cfs)            Q Max (cfs)     
 
East  (Sum 1)   0     0  
South (Sum 2)   0     0    
Swallow St. (Sum 3)  0.04     0 
 
 
 
10 YR STORM (4.8 in.) 
 
Receptor    Pre Development   Post Development      
                                       Q Max (cfs)            Q Max (cfs)     
 
East  (Sum 1)   0.01     0.01  
South (Sum 2)   0.00     0.00    
Swallow St. (Sum 3)  0.12     0.00 
 
  
   
100 YR STORM (7.0 in.) 
 
Receptor    Pre Development   Post Development     
                                       Q Max (cfs)            Q Max (cfs)     
 
East  (Sum 1)   0.29     0.13 
South (Sum 2)   0.09     0.11    
Swallow St. (Sum 3)  0.32             0.00 
   



Drainage Diagram for PRE-DEVELOPMENT
Prepared by Prime Engineering, Inc        2/4/2014

HydroCAD® 7.10  s/n 001299  © 2005 HydroCAD Software Solutions LLC

Subcat Reach Pond Link

PRE 1

PRE 2

PRE 3

SUM-1

SUM-2

SUM-3



Type III 24-hr 2 yr storm  Rainfall=3.40"PRE-DEVELOPMENT
Page 1Prepared by Prime Engineering, Inc

2/4/2014HydroCAD® 7.10  s/n 001299  © 2005 HydroCAD Software Solutions LLC

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=60,741 sf   Runoff Depth=0.00"Subcatchment PRE 1: 
   Flow Length=203'   Tc=16.0 min   CN=36   Runoff=0.00 cfs  0.000 af

Runoff Area=18,680 sf   Runoff Depth=0.00"Subcatchment PRE 2: 
   Flow Length=73'   Tc=12.5 min   CN=36   Runoff=0.00 cfs  0.000 af

Runoff Area=5,076 sf   Runoff Depth=0.41"Subcatchment PRE 3: 
   Tc=6.0 min   CN=58   Runoff=0.03 cfs  0.004 af

   Inflow=0.00 cfs  0.000 afPond SUM-1: 
   Primary=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afPond SUM-2: 
   Primary=0.00 cfs  0.000 af

   Inflow=0.03 cfs  0.004 afPond SUM-3: 
   Primary=0.03 cfs  0.004 af

Total Runoff Area = 1.940 ac   Runoff Volume = 0.004 af   Average Runoff Depth = 0.02"



Type III 24-hr 2 yr storm  Rainfall=3.40"PRE-DEVELOPMENT
Page 2Prepared by Prime Engineering, Inc

2/4/2014HydroCAD® 7.10  s/n 001299  © 2005 HydroCAD Software Solutions LLC

Subcatchment PRE 1: 

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 2 yr storm  Rainfall=3.40"

Area (sf) CN Description
46,430 36 Woods, Fair, HSG A

2,868 49 50-75% Grass cover, Fair, HSG A
246 76 Gravel roads, HSG A
545 98 roof

10,652 30 Woods, Good, HSG A
60,741 36 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 50 0.0200 0.1 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.40"
4.0 153 0.0163 0.6 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
16.0 203 Total

Subcatchment PRE 1: 

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

1

0

Type III 24-hr 2 yr storm
Rainfall=3.40"

Runoff Area=60,741 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=203'

Tc=16.0 min
CN=36

0.00 cfs



Type III 24-hr 2 yr storm  Rainfall=3.40"PRE-DEVELOPMENT
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Subcatchment PRE 2: 

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 2 yr storm  Rainfall=3.40"

Area (sf) CN Description
18,680 36 Woods, Fair, HSG A

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 50 0.0200 0.1 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.40"
0.5 23 0.0200 0.7 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
12.5 73 Total

Subcatchment PRE 2: 

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

1

0

Type III 24-hr 2 yr storm
Rainfall=3.40"

Runoff Area=18,680 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=73'

Tc=12.5 min
CN=36

0.00 cfs
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Subcatchment PRE 3: 

Runoff = 0.03 cfs @ 12.13 hrs,  Volume= 0.004 af,  Depth= 0.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 2 yr storm  Rainfall=3.40"

Area (sf) CN Description
1,404 76 Gravel roads, HSG A

232 30 Woods, Good, HSG A
805 98 paved

2,635 39 >75% Grass cover, Good, HSG A
5,076 58 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment PRE 3: 

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type III 24-hr 2 yr storm
Rainfall=3.40"

Runoff Area=5,076 sf
Runoff Volume=0.004 af

Runoff Depth=0.41"
Tc=6.0 min

CN=58

0.03 cfs
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Pond SUM-1: 

Inflow Area = 1.394 ac,  Inflow Depth = 0.00"    for  2 yr storm event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Pond SUM-1: 

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

1

0

Inflow Area=1.394 ac

0.00 cfs0.00 cfs
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Pond SUM-2: 

Inflow Area = 0.429 ac,  Inflow Depth = 0.00"    for  2 yr storm event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Pond SUM-2: 

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

1

0

Inflow Area=0.429 ac

0.00 cfs0.00 cfs
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Pond SUM-3: 

Inflow Area = 0.117 ac,  Inflow Depth = 0.41"    for  2 yr storm event
Inflow = 0.03 cfs @ 12.13 hrs,  Volume= 0.004 af
Primary = 0.03 cfs @ 12.13 hrs,  Volume= 0.004 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Pond SUM-3: 

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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lo

w
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s)

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Inflow Area=0.117 ac

0.03 cfs0.03 cfs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=60,741 sf   Runoff Depth=0.08"Subcatchment PRE 1: 
   Flow Length=203'   Tc=16.0 min   CN=36   Runoff=0.01 cfs  0.009 af

Runoff Area=18,680 sf   Runoff Depth=0.08"Subcatchment PRE 2: 
   Flow Length=73'   Tc=12.5 min   CN=36   Runoff=0.00 cfs  0.003 af

Runoff Area=5,076 sf   Runoff Depth=1.06"Subcatchment PRE 3: 
   Tc=6.0 min   CN=58   Runoff=0.12 cfs  0.010 af

   Inflow=0.01 cfs  0.009 afPond SUM-1: 
   Primary=0.01 cfs  0.009 af

   Inflow=0.00 cfs  0.003 afPond SUM-2: 
   Primary=0.00 cfs  0.003 af

   Inflow=0.12 cfs  0.010 afPond SUM-3: 
   Primary=0.12 cfs  0.010 af

Total Runoff Area = 1.940 ac   Runoff Volume = 0.023 af   Average Runoff Depth = 0.14"
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Subcatchment PRE 1: 

Runoff = 0.01 cfs @ 15.27 hrs,  Volume= 0.009 af,  Depth= 0.08"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 10 yr storm  Rainfall=4.80"

Area (sf) CN Description
46,430 36 Woods, Fair, HSG A

2,868 49 50-75% Grass cover, Fair, HSG A
246 76 Gravel roads, HSG A
545 98 roof

10,652 30 Woods, Good, HSG A
60,741 36 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 50 0.0200 0.1 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.40"
4.0 153 0.0163 0.6 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
16.0 203 Total

Subcatchment PRE 1: 

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

0.016

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Type III 24-hr 10 yr storm
Rainfall=4.80"

Runoff Area=60,741 sf
Runoff Volume=0.009 af

Runoff Depth=0.08"
Flow Length=203'

Tc=16.0 min
CN=36

0.01 cfs
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Subcatchment PRE 2: 

Runoff = 0.00 cfs @ 15.21 hrs,  Volume= 0.003 af,  Depth= 0.08"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 10 yr storm  Rainfall=4.80"

Area (sf) CN Description
18,680 36 Woods, Fair, HSG A

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 50 0.0200 0.1 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.40"
0.5 23 0.0200 0.7 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
12.5 73 Total

Subcatchment PRE 2: 

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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w
  (
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s)

0.005
0.005
0.005
0.004
0.004
0.004
0.004
0.004
0.003
0.003
0.003
0.003
0.003
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.000
0.000

0

Type III 24-hr 10 yr storm
Rainfall=4.80"

Runoff Area=18,680 sf
Runoff Volume=0.003 af

Runoff Depth=0.08"
Flow Length=73'

Tc=12.5 min
CN=36

0.00 cfs
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Subcatchment PRE 3: 

Runoff = 0.12 cfs @ 12.10 hrs,  Volume= 0.010 af,  Depth= 1.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 10 yr storm  Rainfall=4.80"

Area (sf) CN Description
1,404 76 Gravel roads, HSG A

232 30 Woods, Good, HSG A
805 98 paved

2,635 39 >75% Grass cover, Good, HSG A
5,076 58 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment PRE 3: 

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
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w
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s)

0.135
0.13

0.125
0.12

0.115
0.11

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Type III 24-hr 10 yr storm
Rainfall=4.80"

Runoff Area=5,076 sf
Runoff Volume=0.010 af

Runoff Depth=1.06"
Tc=6.0 min

CN=58

0.12 cfs
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Pond SUM-1: 

Inflow Area = 1.394 ac,  Inflow Depth = 0.08"    for  10 yr storm event
Inflow = 0.01 cfs @ 15.27 hrs,  Volume= 0.009 af
Primary = 0.01 cfs @ 15.27 hrs,  Volume= 0.009 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Pond SUM-1: 

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0.016

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Inflow Area=1.394 ac

0.01 cfs0.01 cfs



Type III 24-hr 10 yr storm  Rainfall=4.80"PRE-DEVELOPMENT
Page 13Prepared by Prime Engineering, Inc
2/4/2014HydroCAD® 7.10  s/n 001299  © 2005 HydroCAD Software Solutions LLC

Pond SUM-2: 

Inflow Area = 0.429 ac,  Inflow Depth = 0.08"    for  10 yr storm event
Inflow = 0.00 cfs @ 15.21 hrs,  Volume= 0.003 af
Primary = 0.00 cfs @ 15.21 hrs,  Volume= 0.003 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Pond SUM-2: 

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0.005
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0.004
0.004
0.004
0.004
0.004
0.003
0.003
0.003
0.003
0.003
0.002
0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.001
0.001
0.000
0.000

0

Inflow Area=0.429 ac

0.00 cfs0.00 cfs
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Pond SUM-3: 

Inflow Area = 0.117 ac,  Inflow Depth = 1.06"    for  10 yr storm event
Inflow = 0.12 cfs @ 12.10 hrs,  Volume= 0.010 af
Primary = 0.12 cfs @ 12.10 hrs,  Volume= 0.010 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Pond SUM-3: 

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0

Inflow Area=0.117 ac

0.12 cfs0.12 cfs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=60,741 sf   Runoff Depth=0.56"Subcatchment PRE 1: 
   Flow Length=203'   Tc=16.0 min   CN=36   Runoff=0.29 cfs  0.065 af

Runoff Area=18,680 sf   Runoff Depth=0.56"Subcatchment PRE 2: 
   Flow Length=73'   Tc=12.5 min   CN=36   Runoff=0.09 cfs  0.020 af

Runoff Area=5,076 sf   Runoff Depth=2.41"Subcatchment PRE 3: 
   Tc=6.0 min   CN=58   Runoff=0.32 cfs  0.023 af

   Inflow=0.29 cfs  0.065 afPond SUM-1: 
   Primary=0.29 cfs  0.065 af

   Inflow=0.09 cfs  0.020 afPond SUM-2: 
   Primary=0.09 cfs  0.020 af

   Inflow=0.32 cfs  0.023 afPond SUM-3: 
   Primary=0.32 cfs  0.023 af

Total Runoff Area = 1.940 ac   Runoff Volume = 0.108 af   Average Runoff Depth = 0.67"
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Subcatchment PRE 1: 

Runoff = 0.29 cfs @ 12.48 hrs,  Volume= 0.065 af,  Depth= 0.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 100 yr storm  Rainfall=7.00"

Area (sf) CN Description
46,430 36 Woods, Fair, HSG A

2,868 49 50-75% Grass cover, Fair, HSG A
246 76 Gravel roads, HSG A
545 98 roof

10,652 30 Woods, Good, HSG A
60,741 36 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 50 0.0200 0.1 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.40"
4.0 153 0.0163 0.6 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
16.0 203 Total

Subcatchment PRE 1: 

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (
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s)

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr 100 yr storm
Rainfall=7.00"

Runoff Area=60,741 sf
Runoff Volume=0.065 af

Runoff Depth=0.56"
Flow Length=203'

Tc=16.0 min
CN=36

0.29 cfs
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Subcatchment PRE 2: 

Runoff = 0.09 cfs @ 12.43 hrs,  Volume= 0.020 af,  Depth= 0.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 100 yr storm  Rainfall=7.00"

Area (sf) CN Description
18,680 36 Woods, Fair, HSG A

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.0 50 0.0200 0.1 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.40"
0.5 23 0.0200 0.7 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
12.5 73 Total

Subcatchment PRE 2: 

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (
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s)

0.105

0.1

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr 100 yr storm
Rainfall=7.00"

Runoff Area=18,680 sf
Runoff Volume=0.020 af

Runoff Depth=0.56"
Flow Length=73'

Tc=12.5 min
CN=36

0.09 cfs
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Subcatchment PRE 3: 

Runoff = 0.32 cfs @ 12.09 hrs,  Volume= 0.023 af,  Depth= 2.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 100 yr storm  Rainfall=7.00"

Area (sf) CN Description
1,404 76 Gravel roads, HSG A

232 30 Woods, Good, HSG A
805 98 paved

2,635 39 >75% Grass cover, Good, HSG A
5,076 58 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment PRE 3: 

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0.34

0.32
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0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr 100 yr storm
Rainfall=7.00"

Runoff Area=5,076 sf
Runoff Volume=0.023 af

Runoff Depth=2.41"
Tc=6.0 min

CN=58

0.32 cfs
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Pond SUM-1: 

Inflow Area = 1.394 ac,  Inflow Depth = 0.56"    for  100 yr storm event
Inflow = 0.29 cfs @ 12.48 hrs,  Volume= 0.065 af
Primary = 0.29 cfs @ 12.48 hrs,  Volume= 0.065 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Pond SUM-1: 

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0.32

0.3
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0

Inflow Area=1.394 ac

0.29 cfs0.29 cfs
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Pond SUM-2: 

Inflow Area = 0.429 ac,  Inflow Depth = 0.56"    for  100 yr storm event
Inflow = 0.09 cfs @ 12.43 hrs,  Volume= 0.020 af
Primary = 0.09 cfs @ 12.43 hrs,  Volume= 0.020 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Pond SUM-2: 

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0.045
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0.03
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0

Inflow Area=0.429 ac

0.09 cfs0.09 cfs
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Pond SUM-3: 

Inflow Area = 0.117 ac,  Inflow Depth = 2.41"    for  100 yr storm event
Inflow = 0.32 cfs @ 12.09 hrs,  Volume= 0.023 af
Primary = 0.32 cfs @ 12.09 hrs,  Volume= 0.023 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Pond SUM-3: 

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Inflow Area=0.117 ac

0.32 cfs0.32 cfs
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=19,494 sf   Runoff Depth=0.00"Subcatchment POST 1A: 
   Flow Length=100'   Tc=6.1 min   CN=37   Runoff=0.00 cfs  0.000 af

Runoff Area=33,648 sf   Runoff Depth=0.75"Subcatchment POST 1B: 
   Flow Length=304'   Tc=7.7 min   CN=66   Runoff=0.52 cfs  0.048 af

Runoff Area=4,752 sf   Runoff Depth=0.66"Subcatchment POST 2A: 
   Tc=6.0 min   CN=64   Runoff=0.07 cfs  0.006 af

Runoff Area=9,634 sf   Runoff Depth=0.00"Subcatchment POST 2B: POST-2B
   Flow Length=175'   Tc=11.0 min   CN=39   Runoff=0.00 cfs  0.000 af

Runoff Area=12,057 sf   Runoff Depth=0.13"Subcatchment POST 3: 
   Tc=6.0 min   CN=48   Runoff=0.01 cfs  0.003 af

Peak Elev=93.09'  Storage=145 cf   Inflow=0.52 cfs  0.048 afPond 1P: 
   Outflow=0.32 cfs  0.048 af

Peak Elev=92.57'  Storage=12 cf   Inflow=0.07 cfs  0.006 afPond 2P: 
   Outflow=0.05 cfs  0.006 af

Peak Elev=92.28'  Storage=127 cf   Inflow=0.01 cfs  0.003 afPond 3P: 
   Outflow=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afPond SUM-1: 
   Primary=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afPond SUM-2: 
   Primary=0.00 cfs  0.000 af

Pond SUM-3: 

Total Runoff Area = 1.827 ac   Runoff Volume = 0.057 af   Average Runoff Depth = 0.37"
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Subcatchment POST 1A: 

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 yr storm  Rainfall=3.40"

Area (sf) CN Description
0 98 2647 roof (sent to inf)

9,587 39 >75% Grass cover, Good, HSG A
9,907 36 Woods, Fair, HSG A

19,494 37 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.6 50 0.0300 0.2 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

1.5 50 0.0130 0.6 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.1 100 Total

Subcatchment POST 1A: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 2 yr storm
Rainfall=3.40"

Runoff Area=19,494 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=100'

Tc=6.1 min
CN=37

0.00 cfs
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Subcatchment POST 1B: 

Runoff = 0.52 cfs @ 12.13 hrs,  Volume= 0.048 af,  Depth= 0.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 yr storm  Rainfall=3.40"

Area (sf) CN Description
0 98 3360 SF roof (sent to infiltrator)

10,507 98 Paved roads w/curbs & sewers
3,047 98 Driveways
1,784 98 Basin

18,310 39 >75% Grass cover, Good, HSG A
33,648 66 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.2 37 0.0080 0.1 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

0.9 131 0.0145 2.4 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.6 136 0.0080 4.1 3.19 Circular Channel (pipe), 
Diam= 12.0"  Area= 0.8 sf  Perim= 3.1'  r= 0.25'  n= 0.013

7.7 304 Total

Subcatchment POST 1B: 

Runoff
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Type III 24-hr 2 yr storm
Rainfall=3.40"

Runoff Area=33,648 sf
Runoff Volume=0.048 af

Runoff Depth=0.75"
Flow Length=304'

Tc=7.7 min
CN=66

0.52 cfs
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Subcatchment POST 2A: 

Runoff = 0.07 cfs @ 12.11 hrs,  Volume= 0.006 af,  Depth= 0.66"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 yr storm  Rainfall=3.40"

Area (sf) CN Description
2,021 98 Paved roads w/curbs & sewers
2,731 39 >75% Grass cover, Good, HSG A
4,752 64 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST 2A: 

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type III 24-hr 2 yr storm
Rainfall=3.40"

Runoff Area=4,752 sf
Runoff Volume=0.006 af

Runoff Depth=0.66"
Tc=6.0 min

CN=64

0.07 cfs
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Subcatchment POST 2B: POST-2B

Runoff = 0.00 cfs @ 23.51 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 yr storm  Rainfall=3.40"

Area (sf) CN Description
0 98 2,481 SF Roofs (sent to infiltrator)

9,634 39 >75% Grass cover, Good, HSG A
9,634 39 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.5 50 0.0050 0.1 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

1.5 125 0.0400 1.4 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

11.0 175 Total

Subcatchment POST 2B: POST-2B

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 2 yr storm
Rainfall=3.40"

Runoff Area=9,634 sf
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=175'

Tc=11.0 min
CN=39

0.00 cfs
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Subcatchment POST 3: 

Runoff = 0.01 cfs @ 12.50 hrs,  Volume= 0.003 af,  Depth= 0.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 2 yr storm  Rainfall=3.40"

Area (sf) CN Description
1,933 98 PAVED AND SIDEWALK

0 98 1176 ROOF INFILTRATED
10,124 39 >75% Grass cover, Good, HSG A
12,057 48 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST 3: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 2 yr storm
Rainfall=3.40"

Runoff Area=12,057 sf
Runoff Volume=0.003 af

Runoff Depth=0.13"
Tc=6.0 min

CN=48

0.01 cfs
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Pond 1P: 

Inflow Area = 0.772 ac,  Inflow Depth = 0.75"    for  2 yr storm event
Inflow = 0.52 cfs @ 12.13 hrs,  Volume= 0.048 af
Outflow = 0.32 cfs @ 12.34 hrs,  Volume= 0.048 af,  Atten= 39%,  Lag= 12.7 min
Discarded = 0.32 cfs @ 12.34 hrs,  Volume= 0.048 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 93.09' @ 12.34 hrs   Surf.Area= 1,648 sf   Storage= 145 cf
Plug-Flow detention time= 3.0 min calculated for 0.048 af (100% of inflow)
Center-of-Mass det. time= 3.0 min ( 890.2 - 887.2 )

Volume Invert Avail.Storage Storage Description
#1 93.00' 4,305 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
93.00 1,600 0 0
94.00 2,138 1,869 1,869
95.00 2,733 2,436 4,305

Device Routing Invert Outlet Devices
#1 Discarded 0.00' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.32 cfs @ 12.34 hrs  HW=93.09'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.32 cfs)

Pond 1P: 

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=0.772 ac
Peak Elev=93.09'

Storage=145 cf

0.52 cfs
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Pond 2P: 

Inflow Area = 0.109 ac,  Inflow Depth = 0.66"    for  2 yr storm event
Inflow = 0.07 cfs @ 12.11 hrs,  Volume= 0.006 af
Outflow = 0.05 cfs @ 12.10 hrs,  Volume= 0.006 af,  Atten= 27%,  Lag= 0.0 min
Discarded = 0.05 cfs @ 12.10 hrs,  Volume= 0.006 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 92.57' @ 12.21 hrs   Surf.Area= 251 sf   Storage= 12 cf
Plug-Flow detention time= 3.0 min calculated for 0.006 af (100% of inflow)
Center-of-Mass det. time= 3.0 min ( 896.7 - 893.7 )

Volume Invert Avail.Storage Storage Description
#1 92.50' 226 cf 8.00'D x 4.50'H Vertical Cone/Cylinder  x 5

1,131 cf Overall - 565 cf Embedded = 565 cf  x 40.0% Voids
#2 92.50' 565 cf 6.00'D x 4.00'H Vertical Cone/Cylinder  x 5  Inside #1

792 cf Total Available Storage

Device Routing Invert Outlet Devices
#1 Discarded 0.00' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.05 cfs @ 12.10 hrs  HW=92.55'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.05 cfs)

Pond 2P: 
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Inflow Area=0.109 ac
Peak Elev=92.57'

Storage=12 cf
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Pond 3P: 

Inflow Area = 0.277 ac,  Inflow Depth = 0.13"    for  2 yr storm event
Inflow = 0.01 cfs @ 12.50 hrs,  Volume= 0.003 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 92.28' @ 24.40 hrs   Surf.Area= 509 sf   Storage= 127 cf
Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 92.00' 590 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
92.00 411 0 0
93.00 768 590 590

Device Routing Invert Outlet Devices
#1 Primary 92.95' 4.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  2.68  
2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=92.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.277 ac
Peak Elev=92.28'

Storage=127 cf
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Pond SUM-1: 

Inflow Area = 0.448 ac,  Inflow Depth = 0.00"    for  2 yr storm event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Pond SUM-1: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.448 ac
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Pond SUM-2: 

Inflow Area = 0.498 ac,  Inflow Depth = 0.00"    for  2 yr storm event
Inflow = 0.00 cfs @ 23.51 hrs,  Volume= 0.000 af
Primary = 0.00 cfs @ 23.51 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Pond SUM-2: 
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Inflow Area=0.498 ac
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Pond SUM-3: 

Routing by Stor-Ind method

Pond SUM-3: 
Hydrograph
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=19,494 sf   Runoff Depth=0.11"Subcatchment POST 1A: 
   Flow Length=100'   Tc=6.1 min   CN=37   Runoff=0.01 cfs  0.004 af

Runoff Area=33,648 sf   Runoff Depth=1.59"Subcatchment POST 1B: 
   Flow Length=304'   Tc=7.7 min   CN=66   Runoff=1.27 cfs  0.103 af

Runoff Area=4,752 sf   Runoff Depth=1.45"Subcatchment POST 2A: 
   Tc=6.0 min   CN=64   Runoff=0.17 cfs  0.013 af

Runoff Area=9,634 sf   Runoff Depth=0.16"Subcatchment POST 2B: POST-2B
   Flow Length=175'   Tc=11.0 min   CN=39   Runoff=0.00 cfs  0.003 af

Runoff Area=12,057 sf   Runoff Depth=0.51"Subcatchment POST 3: 
   Tc=6.0 min   CN=48   Runoff=0.08 cfs  0.012 af

Peak Elev=93.54'  Storage=941 cf   Inflow=1.27 cfs  0.103 afPond 1P: 
   Outflow=0.36 cfs  0.103 af

Peak Elev=93.11'  Storage=113 cf   Inflow=0.17 cfs  0.013 afPond 2P: 
   Outflow=0.05 cfs  0.013 af

Peak Elev=92.90'  Storage=517 cf   Inflow=0.08 cfs  0.012 afPond 3P: 
   Outflow=0.00 cfs  0.000 af

   Inflow=0.01 cfs  0.004 afPond SUM-1: 
   Primary=0.01 cfs  0.004 af

   Inflow=0.00 cfs  0.003 afPond SUM-2: 
   Primary=0.00 cfs  0.003 af

Pond SUM-3: 

Total Runoff Area = 1.827 ac   Runoff Volume = 0.135 af   Average Runoff Depth = 0.88"
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Subcatchment POST 1A: 

Runoff = 0.01 cfs @ 14.83 hrs,  Volume= 0.004 af,  Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 yr storm  Rainfall=4.80"

Area (sf) CN Description
0 98 2647 roof (sent to inf)

9,587 39 >75% Grass cover, Good, HSG A
9,907 36 Woods, Fair, HSG A

19,494 37 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.6 50 0.0300 0.2 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

1.5 50 0.0130 0.6 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.1 100 Total

Subcatchment POST 1A: 

Runoff

Hydrograph

Time  (hours)
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0.001
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Type III 24-hr 10 yr storm
Rainfall=4.80"

Runoff Area=19,494 sf
Runoff Volume=0.004 af

Runoff Depth=0.11"
Flow Length=100'

Tc=6.1 min
CN=37

0.01 cfs
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Subcatchment POST 1B: 

Runoff = 1.27 cfs @ 12.12 hrs,  Volume= 0.103 af,  Depth= 1.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 yr storm  Rainfall=4.80"

Area (sf) CN Description
0 98 3360 SF roof (sent to infiltrator)

10,507 98 Paved roads w/curbs & sewers
3,047 98 Driveways
1,784 98 Basin

18,310 39 >75% Grass cover, Good, HSG A
33,648 66 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.2 37 0.0080 0.1 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

0.9 131 0.0145 2.4 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.6 136 0.0080 4.1 3.19 Circular Channel (pipe), 
Diam= 12.0"  Area= 0.8 sf  Perim= 3.1'  r= 0.25'  n= 0.013

7.7 304 Total

Subcatchment POST 1B: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 10 yr storm
Rainfall=4.80"

Runoff Area=33,648 sf
Runoff Volume=0.103 af

Runoff Depth=1.59"
Flow Length=304'

Tc=7.7 min
CN=66

1.27 cfs
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Subcatchment POST 2A: 

Runoff = 0.17 cfs @ 12.10 hrs,  Volume= 0.013 af,  Depth= 1.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 yr storm  Rainfall=4.80"

Area (sf) CN Description
2,021 98 Paved roads w/curbs & sewers
2,731 39 >75% Grass cover, Good, HSG A
4,752 64 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST 2A: 

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr 10 yr storm
Rainfall=4.80"

Runoff Area=4,752 sf
Runoff Volume=0.013 af

Runoff Depth=1.45"
Tc=6.0 min

CN=64

0.17 cfs
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Subcatchment POST 2B: POST-2B

Runoff = 0.00 cfs @ 13.75 hrs,  Volume= 0.003 af,  Depth= 0.16"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 yr storm  Rainfall=4.80"

Area (sf) CN Description
0 98 2,481 SF Roofs (sent to infiltrator)

9,634 39 >75% Grass cover, Good, HSG A
9,634 39 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.5 50 0.0050 0.1 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

1.5 125 0.0400 1.4 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

11.0 175 Total

Subcatchment POST 2B: POST-2B

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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0.005
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0.004

0.003

0.003

0.002

0.002

0.001

0.001

0.000

0

Type III 24-hr 10 yr storm
Rainfall=4.80"

Runoff Area=9,634 sf
Runoff Volume=0.003 af

Runoff Depth=0.16"
Flow Length=175'

Tc=11.0 min
CN=39

0.00 cfs
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Subcatchment POST 3: 

Runoff = 0.08 cfs @ 12.16 hrs,  Volume= 0.012 af,  Depth= 0.51"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 10 yr storm  Rainfall=4.80"

Area (sf) CN Description
1,933 98 PAVED AND SIDEWALK

0 98 1176 ROOF INFILTRATED
10,124 39 >75% Grass cover, Good, HSG A
12,057 48 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST 3: 

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr 10 yr storm
Rainfall=4.80"

Runoff Area=12,057 sf
Runoff Volume=0.012 af

Runoff Depth=0.51"
Tc=6.0 min

CN=48

0.08 cfs
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Pond 1P: 

Inflow Area = 0.772 ac,  Inflow Depth = 1.59"    for  10 yr storm event
Inflow = 1.27 cfs @ 12.12 hrs,  Volume= 0.103 af
Outflow = 0.36 cfs @ 12.54 hrs,  Volume= 0.103 af,  Atten= 72%,  Lag= 25.4 min
Discarded = 0.36 cfs @ 12.54 hrs,  Volume= 0.103 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 93.54' @ 12.54 hrs   Surf.Area= 1,890 sf   Storage= 941 cf
Plug-Flow detention time= 15.8 min calculated for 0.102 af (100% of inflow)
Center-of-Mass det. time= 15.8 min ( 878.0 - 862.2 )

Volume Invert Avail.Storage Storage Description
#1 93.00' 4,305 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
93.00 1,600 0 0
94.00 2,138 1,869 1,869
95.00 2,733 2,436 4,305

Device Routing Invert Outlet Devices
#1 Discarded 0.00' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.36 cfs @ 12.54 hrs  HW=93.54'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.36 cfs)

Pond 1P: 

Inflow
Discarded

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

1

0

Inflow Area=0.772 ac
Peak Elev=93.54'

Storage=941 cf

1.27 cfs

0.36 cfs



Type III 24-hr 10 yr storm  Rainfall=4.80"POST-development
Page 21Prepared by Prime Engineering, Inc
2/4/2014HydroCAD® 7.10  s/n 001299  © 2005 HydroCAD Software Solutions LLC

Pond 2P: 

Inflow Area = 0.109 ac,  Inflow Depth = 1.45"    for  10 yr storm event
Inflow = 0.17 cfs @ 12.10 hrs,  Volume= 0.013 af
Outflow = 0.05 cfs @ 12.00 hrs,  Volume= 0.013 af,  Atten= 72%,  Lag= 0.0 min
Discarded = 0.05 cfs @ 12.00 hrs,  Volume= 0.013 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 93.11' @ 12.51 hrs   Surf.Area= 251 sf   Storage= 113 cf
Plug-Flow detention time= 13.9 min calculated for 0.013 af (100% of inflow)
Center-of-Mass det. time= 13.9 min ( 880.2 - 866.3 )

Volume Invert Avail.Storage Storage Description
#1 92.50' 226 cf 8.00'D x 4.50'H Vertical Cone/Cylinder  x 5

1,131 cf Overall - 565 cf Embedded = 565 cf  x 40.0% Voids
#2 92.50' 565 cf 6.00'D x 4.00'H Vertical Cone/Cylinder  x 5  Inside #1

792 cf Total Available Storage

Device Routing Invert Outlet Devices
#1 Discarded 0.00' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.05 cfs @ 12.00 hrs  HW=92.57'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.05 cfs)

Pond 2P: 

Inflow
Discarded

Hydrograph

Time  (hours)
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Inflow Area=0.109 ac
Peak Elev=93.11'

Storage=113 cf

0.17 cfs

0.05 cfs
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Pond 3P: 

Inflow Area = 0.277 ac,  Inflow Depth = 0.51"    for  10 yr storm event
Inflow = 0.08 cfs @ 12.16 hrs,  Volume= 0.012 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 92.90' @ 24.40 hrs   Surf.Area= 734 sf   Storage= 517 cf
Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 92.00' 590 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
92.00 411 0 0
93.00 768 590 590

Device Routing Invert Outlet Devices
#1 Primary 92.95' 4.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  2.68  
2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=92.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 3P: 

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Inflow Area=0.277 ac
Peak Elev=92.90'

Storage=517 cf

0.08 cfs

0.00 cfs
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Pond SUM-1: 

Inflow Area = 0.448 ac,  Inflow Depth = 0.11"    for  10 yr storm event
Inflow = 0.01 cfs @ 14.83 hrs,  Volume= 0.004 af
Primary = 0.01 cfs @ 14.83 hrs,  Volume= 0.004 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Pond SUM-1: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.448 ac

0.01 cfs0.01 cfs
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Pond SUM-2: 

Inflow Area = 0.498 ac,  Inflow Depth = 0.07"    for  10 yr storm event
Inflow = 0.00 cfs @ 13.75 hrs,  Volume= 0.003 af
Primary = 0.00 cfs @ 13.75 hrs,  Volume= 0.003 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Pond SUM-2: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.498 ac

0.00 cfs0.00 cfs
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Pond SUM-3: 

Routing by Stor-Ind method

Pond SUM-3: 
Hydrograph

Time  (hours)
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=19,494 sf   Runoff Depth=0.63"Subcatchment POST 1A: 
   Flow Length=100'   Tc=6.1 min   CN=37   Runoff=0.13 cfs  0.023 af

Runoff Area=33,648 sf   Runoff Depth=3.20"Subcatchment POST 1B: 
   Flow Length=304'   Tc=7.7 min   CN=66   Runoff=2.68 cfs  0.206 af

Runoff Area=4,752 sf   Runoff Depth=3.00"Subcatchment POST 2A: 
   Tc=6.0 min   CN=64   Runoff=0.37 cfs  0.027 af

Runoff Area=9,634 sf   Runoff Depth=0.77"Subcatchment POST 2B: POST-2B
   Flow Length=175'   Tc=11.0 min   CN=39   Runoff=0.08 cfs  0.014 af

Runoff Area=12,057 sf   Runoff Depth=1.49"Subcatchment POST 3: 
   Tc=6.0 min   CN=48   Runoff=0.40 cfs  0.034 af

Peak Elev=94.43'  Storage=2,833 cf   Inflow=2.68 cfs  0.206 afPond 1P: 
   Outflow=0.46 cfs  0.206 af

Peak Elev=94.61'  Storage=391 cf   Inflow=0.37 cfs  0.027 afPond 2P: 
   Outflow=0.05 cfs  0.027 af

Peak Elev=92.99'  Storage=581 cf   Inflow=0.40 cfs  0.034 afPond 3P: 
   Outflow=0.07 cfs  0.022 af

   Inflow=0.13 cfs  0.023 afPond SUM-1: 
   Primary=0.13 cfs  0.023 af

   Inflow=0.11 cfs  0.036 afPond SUM-2: 
   Primary=0.11 cfs  0.036 af

Pond SUM-3: 

Total Runoff Area = 1.827 ac   Runoff Volume = 0.305 af   Average Runoff Depth = 2.01"
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Subcatchment POST 1A: 

Runoff = 0.13 cfs @ 12.30 hrs,  Volume= 0.023 af,  Depth= 0.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 yr storm  Rainfall=7.00"

Area (sf) CN Description
0 98 2647 roof (sent to inf)

9,587 39 >75% Grass cover, Good, HSG A
9,907 36 Woods, Fair, HSG A

19,494 37 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.6 50 0.0300 0.2 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

1.5 50 0.0130 0.6 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

6.1 100 Total

Subcatchment POST 1A: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 100 yr storm
Rainfall=7.00"

Runoff Area=19,494 sf
Runoff Volume=0.023 af

Runoff Depth=0.63"
Flow Length=100'

Tc=6.1 min
CN=37

0.13 cfs
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Subcatchment POST 1B: 

Runoff = 2.68 cfs @ 12.11 hrs,  Volume= 0.206 af,  Depth= 3.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 yr storm  Rainfall=7.00"

Area (sf) CN Description
0 98 3360 SF roof (sent to infiltrator)

10,507 98 Paved roads w/curbs & sewers
3,047 98 Driveways
1,784 98 Basin

18,310 39 >75% Grass cover, Good, HSG A
33,648 66 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.2 37 0.0080 0.1 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

0.9 131 0.0145 2.4 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.6 136 0.0080 4.1 3.19 Circular Channel (pipe), 
Diam= 12.0"  Area= 0.8 sf  Perim= 3.1'  r= 0.25'  n= 0.013

7.7 304 Total

Subcatchment POST 1B: 

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Type III 24-hr 100 yr storm
Rainfall=7.00"

Runoff Area=33,648 sf
Runoff Volume=0.206 af

Runoff Depth=3.20"
Flow Length=304'

Tc=7.7 min
CN=66

2.68 cfs
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Subcatchment POST 2A: 

Runoff = 0.37 cfs @ 12.10 hrs,  Volume= 0.027 af,  Depth= 3.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 yr storm  Rainfall=7.00"

Area (sf) CN Description
2,021 98 Paved roads w/curbs & sewers
2,731 39 >75% Grass cover, Good, HSG A
4,752 64 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST 2A: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 100 yr storm
Rainfall=7.00"

Runoff Area=4,752 sf
Runoff Volume=0.027 af

Runoff Depth=3.00"
Tc=6.0 min

CN=64

0.37 cfs
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Subcatchment POST 2B: POST-2B

Runoff = 0.08 cfs @ 12.31 hrs,  Volume= 0.014 af,  Depth= 0.77"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 yr storm  Rainfall=7.00"

Area (sf) CN Description
0 98 2,481 SF Roofs (sent to infiltrator)

9,634 39 >75% Grass cover, Good, HSG A
9,634 39 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.5 50 0.0050 0.1 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.40"

1.5 125 0.0400 1.4 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

11.0 175 Total

Subcatchment POST 2B: POST-2B

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 100 yr storm
Rainfall=7.00"

Runoff Area=9,634 sf
Runoff Volume=0.014 af

Runoff Depth=0.77"
Flow Length=175'

Tc=11.0 min
CN=39

0.08 cfs
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Subcatchment POST 3: 

Runoff = 0.40 cfs @ 12.11 hrs,  Volume= 0.034 af,  Depth= 1.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 yr storm  Rainfall=7.00"

Area (sf) CN Description
1,933 98 PAVED AND SIDEWALK

0 98 1176 ROOF INFILTRATED
10,124 39 >75% Grass cover, Good, HSG A
12,057 48 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment POST 3: 

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

0.44

0.42

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18
0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr 100 yr storm
Rainfall=7.00"

Runoff Area=12,057 sf
Runoff Volume=0.034 af

Runoff Depth=1.49"
Tc=6.0 min

CN=48

0.40 cfs
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Pond 1P: 

Inflow Area = 0.772 ac,  Inflow Depth = 3.20"    for  100 yr storm event
Inflow = 2.68 cfs @ 12.11 hrs,  Volume= 0.206 af
Outflow = 0.46 cfs @ 12.66 hrs,  Volume= 0.206 af,  Atten= 83%,  Lag= 32.9 min
Discarded = 0.46 cfs @ 12.66 hrs,  Volume= 0.206 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 94.43' @ 12.66 hrs   Surf.Area= 2,391 sf   Storage= 2,833 cf
Plug-Flow detention time= 50.3 min calculated for 0.206 af (100% of inflow)
Center-of-Mass det. time= 50.2 min ( 891.5 - 841.3 )

Volume Invert Avail.Storage Storage Description
#1 93.00' 4,305 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
93.00 1,600 0 0
94.00 2,138 1,869 1,869
95.00 2,733 2,436 4,305

Device Routing Invert Outlet Devices
#1 Discarded 0.00' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.46 cfs @ 12.66 hrs  HW=94.43'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.46 cfs)

Pond 1P: 
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Pond 2P: 

Inflow Area = 0.109 ac,  Inflow Depth = 3.00"    for  100 yr storm event
Inflow = 0.37 cfs @ 12.10 hrs,  Volume= 0.027 af
Outflow = 0.05 cfs @ 11.75 hrs,  Volume= 0.027 af,  Atten= 87%,  Lag= 0.0 min
Discarded = 0.05 cfs @ 11.75 hrs,  Volume= 0.027 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 94.61' @ 12.85 hrs   Surf.Area= 251 sf   Storage= 391 cf
Plug-Flow detention time= 64.7 min calculated for 0.027 af (100% of inflow)
Center-of-Mass det. time= 64.7 min ( 908.9 - 844.2 )

Volume Invert Avail.Storage Storage Description
#1 92.50' 226 cf 8.00'D x 4.50'H Vertical Cone/Cylinder  x 5

1,131 cf Overall - 565 cf Embedded = 565 cf  x 40.0% Voids
#2 92.50' 565 cf 6.00'D x 4.00'H Vertical Cone/Cylinder  x 5  Inside #1

792 cf Total Available Storage

Device Routing Invert Outlet Devices
#1 Discarded 0.00' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.05 cfs @ 11.75 hrs  HW=92.55'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.05 cfs)

Pond 2P: 
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Pond 3P: 

Inflow Area = 0.277 ac,  Inflow Depth = 1.49"    for  100 yr storm event
Inflow = 0.40 cfs @ 12.11 hrs,  Volume= 0.034 af
Outflow = 0.07 cfs @ 12.85 hrs,  Volume= 0.022 af,  Atten= 82%,  Lag= 44.2 min
Primary = 0.07 cfs @ 12.85 hrs,  Volume= 0.022 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 92.99' @ 12.85 hrs   Surf.Area= 764 sf   Storage= 581 cf
Plug-Flow detention time= 223.6 min calculated for 0.022 af (63% of inflow)
Center-of-Mass det. time= 99.8 min ( 987.3 - 887.5 )

Volume Invert Avail.Storage Storage Description
#1 92.00' 590 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
92.00 411 0 0
93.00 768 590 590

Device Routing Invert Outlet Devices
#1 Primary 92.95' 4.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  2.68  
2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Primary OutFlow  Max=0.07 cfs @ 12.85 hrs  HW=92.99'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.07 cfs @ 0.5 fps)
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Pond 3P: 
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Pond SUM-1: 

Inflow Area = 0.448 ac,  Inflow Depth = 0.63"    for  100 yr storm event
Inflow = 0.13 cfs @ 12.30 hrs,  Volume= 0.023 af
Primary = 0.13 cfs @ 12.30 hrs,  Volume= 0.023 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Pond SUM-1: 
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Pond SUM-2: 

Inflow Area = 0.498 ac,  Inflow Depth = 0.87"    for  100 yr storm event
Inflow = 0.11 cfs @ 12.81 hrs,  Volume= 0.036 af
Primary = 0.11 cfs @ 12.81 hrs,  Volume= 0.036 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Pond SUM-2: 
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Pond SUM-3: 

Routing by Stor-Ind method

Pond SUM-3: 
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Attachment A-1

Summaries and Calculations
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Attachment A-2

Stormceptor Sizing Calculations
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Attachment A-3

Infiltrator Sizing Calculations
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Attachment A-4

Mounding Calculations
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APPENDIX B

EROSION AND SEDIMENTATION CONTROL PROCEDURES
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CONTROLS

Erosion and Sediment Controls

Soil erosion is the process by which the surface of the land is worn away by the action of wind,
water, ice, and gravity.  Natural or geologic erosion is a factor in creating the topographic features
of the earth as we know it today.  Except for some cases of shoreline and stream channel erosion,
natural erosion occurs at a very slow and uniform rate.  Accelerated erosion occurs when the surface
of the land is disturbed and vegetation is removed by either natural forces or man’s activities.
Exposed, unprotected soil is then subject to rapid erosion by the action of wind or water.  The
erosive action of water can be separated into two categories: raindrop erosion is the result of the
vertical force of falling water; sheet, rill, and gully erosion are the result of the horizontal force of
flowing water.  Both forces detach and move soil particles.

During construction, the Contractor is directed to comply with the precautionary measures provided
in the contract documents, and to conduct his construction activities in such a manner as to prevent
damage or impairment to the environment.  It shall be the Contractor’s responsibility not to
undertake at any time, in any particular area, more than that magnitude of work which can be safely
and adequately controlled by the forces at his disposal.  Failure on the part of the Contractor to
cooperate with the responsible person, whose responsibility it is to regulate the works set forth in
the contract documents to successful completion, shall constitute grounds for suspension of
construction activities of the contract.  An emphasis shall be made to control erosion before it
occurs.  Upon completion of the project, no soil shall be left exposed (bare) in any of the
construction areas of the Site.

Erosion and Sediment Control Plan

To address the above issues, an erosion and sediment control plan has been developed which
describes the potential for erosion and sedimentation problems on the project and explains and
illustrates the measures which are to be taken to control those issues.  The plan is implemented by
the project contractor(s) based on requirements as shown on the construction drawings and technical
specification, as well as requirements detailed in permits which become part of the contract between
the owner and contractor.

Erosion and Sediment Control Techniques

Erosion and sedimentation controls shall be employed to minimize erosion and transport of sediment
into on-site and adjacent resource areas during the earthwork and construction phases of the project.
The major erosion control techniques proposed include hay bale barriers, silt fence barriers, inlet
sediment traps, a stabilized construction entrance, and erosion control matting.  A detailed
description of each technique is discussed below.
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Temporary Erosion Control Measures 

During construction and demolition activities, the following measures shall be employed to
minimize the potential impacts to wetland and water resources within the project area from siltation
and sedimentation.  The Erosion Control measure are shown on sheet 4 of the site plans.

Preservation of Natural Vegetation

Natural vegetation shall be preserved on site where possible.  This measure will prevent erosion by
providing continuous anchoring of the soil.

Drainage Swale Hay Bale Check Dams

Hay bales shall also be placed across construction ditches during construction to limit the transport
of sediment into drainage systems and waterways.

Silt Fences

Silt fences shall be placed at the limits of work where the slope is less than two percent.  Typically,
they shall be installed adjacent to resource areas, where soil will be exposed due to construction
related activities, as depicted on the plans.  It shall be placed in a sturdy, upright position and
supported/anchored to withstand the forces of the elements and the circumstances of construction
activities.  The fence shall be installed in a manner that shall prevent runoff from passing over, under
or around the fence (i.e. all of the runoff will pass through the fence).  They shall be attached to
posts (either steel or wood) in sufficient number to support the fence.  The posts shall typically be
placed 4 to 8 feet apart.  It shall be the construction/demolition contractor’s responsibility to
maintain the fence in a functional condition throughout the duration of construction/demolition
activities.  The contractor shall also remove any large accumulations of sediment in a timely manner
and dispose  the material appropriately. 

Hay Bales

Hay bales shall be placed, in conjunction with silt fences, at the limit of work on steep slopes only.
Steep slopes for this project are those which are greater than two percent.  The hay bales shall be
staked with metal or wood stakes to anchor them to the ground.  The contractor shall be responsible
for maintaining the hay bales in good condition and replacing them as necessary.  Bales that
deteriorate and are no longer intact or that become plugged with sediment shall be removed and
disposed.  They shall be replaced with new hay bales installed as described above.
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Erosion and Sediment Control - Maintenance

The project general contractor shall have primary responsibility for implementing temporary and
permanent controls described in the plan and shall be responsible for assuring Contractor compliance
with contract documents including all erosion and sediment control measures.

1. The on-site contractor shall inspect all sediment and erosion control structures weekly and
after each rainfall event greater than one-half inch.  Records of the inspections shall be
prepared and maintained on site by the contractor.(Attachment B)

2. Silt shall be removed from behind barriers if greater than 6-inches deep or as needed to
ensure the stability of the control device.

3. Damaged or deteriorated items shall be repaired or replaced immediately after identification.

4. The underside of hay bales shall be kept in close contact with the earth and reset as
necessary.

Once construction in a particular area has been completed and the areas have been stabilized, these
temporary devices shall be removed.
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ATTACHMENT B

INSPECTION AND MAINTENANCE REPORT FORM
AND POST-AUTHORIZATION RECORDS



STORMWATER POLLUTION PREVENTION PLAN
WEEKLY INSPECTION AND MAINTENANCE REPORT FORM

Inspector:___________________________Title________________Date:_____________

Specific Site Location:_______________________________________________________ 

STABILIZATION MEASURES

AREA INSTALLED?
(Yes/No)

CONDITION OF
STABILIZATION MEASURE

Silt Fences

Haybales

Stabilization for Stockpiles

Seeding and Planting

Geotextile Fabrics

STABILIZATION REQUIRED:

TO BE PERFORMED BY: ____________________________________ON OR

BEFORE:__________________ 

Make note of the date and location of the following:

•The start of grading activities

•Temporary or permanent cease of grading activities

•Implementation of temporary stabilization

•Implementation of final stabilization



STORMWATER POLLUTION PREVENTION PLAN
WEEKLY INSPECTION AND MAINTENANCE REPORT FORM

Continued

Weather information for the period since the last inspection (or since commencement of
construction activity if the first inspection) including a best estimate of the beginning of each

storm event, duration of each storm event, approximate amount of rainfall for each storm event
(in inches), and whether any discharges occurred;

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

Weather information and a description of any discharges occurring at the time of the inspection;

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________



Form A-III

STORMWATER POLLUTION PREVENTION PLAN (SWPPP)
INSPECTION CHECKLIST - TO BE COMPLETED BY CONTRACTOR

Inspected By:______________________, Title ______________________ Date:________________

YES NO
DOES NOT

APPLY ITEM

Are the BMPs called for on the SWPPP installed in the proper
location and according to the specification of the SWPPP?

Are all operational stormwater inlets protected from sediment
flow?

Do any erosion/siltation control measure require repair or clean-
out to maintain adequate function?  If yes, indicate which ones.

Are on-site construction traffic routes, parking, and storage of
equipment and supplies restricted to areas specifically
designated for those uses?

Are the locations of temporary soil stockpiles or construction
materials in approved areas?

Do any seeded or landscaped areas require maintenance
irrigation, fertilization, seeding or mulching?

Is there any evidence that sediment is leaving the site?

Is there any evidence of erosion on cut or fill slopes?

Is there any evidence of sediment, debris, or mud on public
roads at intersections with site access roads?

Notes:

Action to be Taken:

Note: See Page 13, Part 4 (Inspections) of the General Permit (Attachment “L”) for additional inspection
report requirements.
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APPENDIX C

PERMANENT STORMWATER SYSTEM OPERATION
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1.0   INTRODUCTION

The plans for the installation of a seven lot residential subdivision with a cul-de-sac roadway on
Cardinal Street in New Bedford, MA have been designed to protect stormwater quality.  In order for
this to continue in the long term, it is necessary to implement the following long term Operation and
Maintenance Program.

2.0   RESPONSIBLE PARTY

Responsible Party: Richard Hopps
302 Elm Street
Dartmouth, MA 02748

Upon completion of the development, Mr. Hopps intends on petitioning the City of New Bedford
to accept the roadway as public.  Prior to acceptance of the roadway, the City of New Bedford will
be made aware of the presence of stormwater management systems and the requirement for proper
operation and maintenance.

3.0   SOURCE CONTROL MEASURES

The most effective means of providing clean runoff is to prevent pollutants from coming into contact
with the stormwater in the first place.  This involves the following:

1. Keeping fertilizers, stockpiles, etc. covered at all times.  All such  products shall be
stored off-site. 

2. All landscaping, fertilization, and other grounds maintenance, if necessary, shall be
performed by personnel who are trained at how to maintain the grounds.

3. Periodic removal of windblown debris and litter from the site.

4.0   MAINTENANCE OF STORM SYSTEM

The following sections present the routine, periodic, non-routine and non-periodic maintenance that
must be completed.
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4.1 Routine Maintenance

1. Mowing: The grass swales, top of the dike at the water quality basins and
embankments are to be mowed at least once a year during the growing season. Grass
is to be cut to a height no less than 4 inches.

2. Debris: All debris and litter are to be removed from all of the forebays, vegetated
swales, water quality basins, in and around the control structures during regular
mowing operations.

3. Re-seeding: Embankments that have excessive erosion or slumping are to be re-
graded and seeded (with canary grass or tall fescue grass) during the spring or fall
growing seasons, as needed.

4.1.1 Stormceptor Maintenance

The Stormceptor removes oil through the 6" inspection/oil port and sediment is removed through
the 24" diameter outlet riser pipe. Alternatively, oil could be removed from the 24" opening if water
is removed from treatment chamber, lowering the oil level below the drop pipes.

The depth of sediment can be measured from the surface of the Stormceptor with a dipstick tube
equipped with a ball valve (sludge judge).  Rinker materials recommends maintenance be performed
once the sediment depth exceeds the guideline (900 Model = 8" (200mm) sediment depth).

No entry into the unit is required for routine maintenance of the inlet Stormceptor or the smaller disc
insert models of the in-line Stormceptor. Entry to the level of the by-pass may be required for
servicing the larger in-line models. Any potential obstructions at the inlet can be observed from the
surface. The by-pass chamber has been designated as a platform for authorized maintenance
personnel, in the event that an obstruction needs to be removed, drain flushing needs to be
performed, or camera surveys are required.

Typically, maintenance is performed by the vacuum service industry, a well established sector of
the service industry that cleans underground tanks, sewers, and catch-basins. Costs to clean the
Stormceptor will vary based on the size of the unit and transportation distances. If you need
assistance for cleaning a Stormceptor unit, contact your local Rinker materials representative, or the
Rinker materials Stormceptor information line at (800) 909-7763.
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4.2 Periodic Maintenance

1. All catch basin sumps, and the sumps at the storm water discharge outfall shall be
inspected monthly and cleaned a minimum of once per year. In this cleaning, the
entire contents of the sumps will be excavated.  

2. Accumulated water quality basin sediment is to be removed every two (2) years. This
operation may, in rare cases, necessitate the use of a small loader such as a bobcat
and a small dump truck to remove the sediment build up in the forebay of the basin,
however, the basis of the design is such that sediment be removed by hand shovel,
be loaded into 5 gallon buckets and carried out on foot. Sediment build up around
rip-raped outlets, debris catchers and in their sumps, shall be removed manually or
by vacuum truck.  All disturbed areas are to be re-seeded as appropriate with canary
grass or tall fescue grass. Sediment removal should preferably be done during a dry
period. 

3. Regular Maintenance of the sediment forebay is required.  Frequent removal of
sediment will make it less likely that sediments will be re-suspended.  At a
minimum, the forebay shall be inspected yearly and cleaned as necessary.

4.3 Non-routine Maintenance

Structural: All headwalls, catch basins, grates and pipes should be inspected once every four (4)
years for proper function, clogging, signs of deterioration and structural inadequacy.
Any adverse situations are to be repaired as needed.

4.4 Non-periodic Inspection

The Storm Water Management System shall be inspected after two years of full operation by a
registered professional civil engineer to confirm its adequacy. The inspection shall include an
examination of all components of the system including forebays, vegetated swales, water quality
basins, catch basins, and storm water outlets.

5.0 RECORD KEEPING

A maintenance inspection report will be made after each inspection.  A copy of the Inspection and
Maintenance Report Form to be completed by the inspector is included as Attachment B in
Appendix B (Form A-III).  Maintenance inspection reports shall be  maintained by the owner for
a period of no less than 5-years.
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6.0 PUBLIC SAFETY FEATURES

The stormwater management facilities were designed to be inherently safe.  All of the accessible
stormwater controls (i.e., basins, forebays, swales, etc.) were designed with 3:1 side slopes to allow
for pedestrian access in and out of the stormwater controls.

7.0   SPILL PREVENTION AND RESPONSE PLAN

The project consists of a road and retention basin which do not emit many pollutants.  The only
potential source of pollution is the grass cutting equipment which will be on site at the detention
basin once or twice a year.  The equipment will be fueled off site, therefore, there is little chance of
a spill.

The Responsible Parties shall train all maintenance personnel in the proper handling and cleanup
of spilled Hazardous Substances or Oil.  No spilled Hazardous Substances or Oil shall be allowed
to come in contact with stormwater discharges.  If such contact occurs, the stormwater discharge
shall be contained on site until appropriate measures in compliance with state and federal regulations
are taken to dispose such contaminated stormwater.  It shall be the responsibility of the Responsible
Party to train all personnel in spill prevention and cleanup procedures.

In order to prevent or minimize the potential for a spill of hazardous substances or oil to come into
contact with stormwater, the following steps shall be implemented:

a. A spill control and containment kit (containing, for example, absorbent materials,
rags, gloves, plastic and metal trash containers, etc.) shall be readily available.

b. Manufacturer’s recommended methods for spill cleanup shall be known and
maintenance personnel shall be trained regarding these procedures and the location
of the information and cleanup supplies.

c. It is the responsibility of the Responsible Party to ensure that all hazardous waste
discovered or generated at the site are disposed  properly by a licensed hazardous
material disposal company.  The Responsible Party is responsible for not exceeding
hazardous waste storage requirements mandated by the EPA or state and local
authority.

In the event of a spill of hazardous substances or oil, the following procedures must be followed:

a. All measures must be taken to contain and abate the spill and to prevent the
discharge of the hazardous substance or oil to stormwater or off-site. 
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b. For spills of less than a quarter gallon of material, proceed with source control and
containment, clean-up with absorbent materials or other applicable means unless an
imminent hazard or other circumstances dictate that the spill should be treated by a
professional emergency response contractor.

c. For spills greater than a quarter gallon of material, immediately contact Richard J.
Rheaume, LSP, Prime Engineering, Inc., P.O. Box 1088, Lakeville, MA 02347 (508)
947-0050, Provide information on the type of material spilled, the location of the
spill, the quantity spilled, and the time of the spill and proceed with prevention,
containment and/or clean-up.

d. Spills of amounts that exceed reportable quantities of certain substances specifically
mentioned in federal regulations 40 CFR 110, 40 CFR 117, and 40 CFR 302 must
be immediately reported to the EPA National Response Center, Telephone (800)
242-8802.

The owner’s representative shall be the spill prevention and response coordinator.
He shall designate the individuals who shall receive spill prevention and response
training.  These individuals shall each become responsible for a particular phase of
prevention and response.  The names of these personnel should be posted in the
material storage area and in the property office.

Any spill that occurs shall be documented on a spill report form that is enclosed as
Attachment C.

8.0   SNOW AND ICE REMOVAL

Snow and ice shall not be removed, except for the main access road.

9.0   ESTIMATED OPERATION & MAINTENANCE BUDGET

The estimated annual budget to conduct the specified operation and maintenance is approximately
six-hundred dollars per year ($600/year).

In addition, to limit the amount of pollutants, the application of fertilizer or pesticide to lawns is
prohibited.
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ATTACHMENT C

Blank Spill Report
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APPENDIX D

CHECKLIST FOR STORMWATER REPORT 
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APPENDIX E

INTERIM ILLICIT DISCHARGE STATEMENT
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APPENDIX F

TEST PIT LOGS



SOIL LOG

Project Location: Proposed Cardinal Place Subdivision, Cardinal Street, New Bedford, MA Page 1

On-site Review

Deep Hole Number TP-1 Date: SEPT. 27, 2013 Time: Weather
Location (Identify on site plan)
Land Use VACANT, WOODED Slope (%) Surface Stones
Vegetation
Landform
Position on Landscape (sketch on the back):
Distance from:

Open Water Body feet Drainage way feet

Possible Wet Area feet Property Line feet

Drinking Water Well feet Other

DEEP OBSERVATION HOLE LOG
Depth from Surface Soil Horizon Soil Texture Soil Color Soil Mottling Other (Structures, Stones, Boulders

(inches) (USDA) (Munsell) Consistency, % Gravel)

Parent Material (geologic) Depth to Bedrock: 0
Depth to Groundwater: Standing water in the Hole: Weeping from Pit Face:

Estimated Seasonal High Ground Water: 8"

DETERMINATION OF SEASONAL HIGH WATER TABLE
Method Used:

Date:

Observation Hole#

Depth of Perc

Start Presoak/Time @

End Presoak

Time at 9"

Time at 6"

Time (9"‐6")

Rate (min/inch)

Witnessed by:

Performed by: Robert Forbes, Prime Engineering, Inc.

GRAVEL BASE

MED. TO COARSE SAND

                   Depth to weeping from side of obs. hole:                  in.                     Groundwater adjustment:                     in.

Index Well #                   Reading Date                    Index well level                  Adj. Factor                  Adj. Groundwater level                             

PERCOLATION TEST

PERCOLATION 

TESTS WERE NOT 

PERFORMED

Scott Turner, Nitsch Engineering

                  Depth observed standing in obs. Hole:            in.         x         Depth to soil mottles:        8        in.

C COARSE SAND

0‐8" FILL SANDY LOAM 10YR 4/3 8"

PRIME Engineering



SOIL LOG

Project Location: Proposed Cardinal Place Subdivision, Cardinal Street, New Bedford, MA Page 1

On-site Review

Deep Hole Number TP-2 Date: SEPT. 27, 2013 Time: Weather
Location (Identify on site plan)
Land Use VACANT, WOODED Slope (%) Surface Stones
Vegetation
Landform
Position on Landscape (sketch on the back):
Distance from:

Open Water Body feet Drainage way feet

Possible Wet Area feet Property Line feet

Drinking Water Well feet Other

DEEP OBSERVATION HOLE LOG
Depth from Surface Soil Horizon Soil Texture Soil Color Soil Mottling Other (Structures, Stones, Boulders

(inches) (USDA) (Munsell) Consistency, % Gravel)

Parent Material (geologic) Depth to Bedrock: 0
Depth to Groundwater: Standing water in the Hole: 93" Weeping from Pit Face:

Estimated Seasonal High Ground Water: 56"

DETERMINATION OF SEASONAL HIGH WATER TABLE
Method Used:

Date:

Observation Hole#

Depth of Perc

Start Presoak/Time @

End Presoak

Time at 9"

Time at 6"

Time (9"‐6")

Rate (min/inch)

Witnessed by:

Performed by: Robert Forbes, Prime Engineering, Inc.

                   Depth to weeping from side of obs. hole:                  in.                     Groundwater adjustment:                     in.

Index Well #                   Reading Date                    Index well level                  Adj. Factor                  Adj. Groundwater level                             

PERCOLATION TEST

PERCOLATION 

TESTS WERE NOT 

PERFORMED

Scott Turner, Nitsch Engineering

                  Depth observed standing in obs. Hole:            in.         x         Depth to soil mottles:        56        in.

22‐109" C COARSE SAND 2.5Y 6/4 REDOX @ 56" STANDING WATER @ 93"

10‐22" B LOAMY SAND 10YR 5/6

0‐10" A SANDY LOAM 10YR 4/3

PRIME Engineering



SOIL LOG

Project Location: Proposed Cardinal Place Subdivision, Cardinal Street, New Bedford, MA Page 1

On-site Review

Deep Hole Number TP-3 Date: SEPT. 27, 2013 Time: Weather
Location (Identify on site plan)
Land Use VACANT, WOODED Slope (%) Surface Stones
Vegetation
Landform
Position on Landscape (sketch on the back):
Distance from:

Open Water Body feet Drainage way feet

Possible Wet Area feet Property Line feet

Drinking Water Well feet Other

DEEP OBSERVATION HOLE LOG
Depth from Surface Soil Horizon Soil Texture Soil Color Soil Mottling Other (Structures, Stones, Boulders

(inches) (USDA) (Munsell) Consistency, % Gravel)

Parent Material (geologic) Depth to Bedrock: 0
Depth to Groundwater: Standing water in the Hole: 82" Weeping from Pit Face:

Estimated Seasonal High Ground Water: 43"

DETERMINATION OF SEASONAL HIGH WATER TABLE
Method Used:

Date:

Observation Hole#

Depth of Perc

Start Presoak/Time @

End Presoak

Time at 9"

Time at 6"

Time (9"‐6")

Rate (min/inch)

Witnessed by:

Performed by: Robert Forbes, Prime Engineering, Inc.

                   Depth to weeping from side of obs. hole:                  in.                     Groundwater adjustment:                     in.

Index Well #                   Reading Date                    Index well level                  Adj. Factor                  Adj. Groundwater level                             

PERCOLATION TEST

PERCOLATION 

TESTS WERE NOT 

PERFORMED

Scott Turner, Nitsch Engineering

                  Depth observed standing in obs. Hole:            in.         x         Depth to soil mottles:        43        in.

22‐97" C COARSE SAND 2.5Y 6/4 REDOX @ 43" STANDING WATER @ 82"

12‐22" B LOAMY SAND 10YR 5/6

0‐12" A SANDY LOAM 10YR 3/3

PRIME Engineering



SOIL LOG

Project Location: Proposed Cardinal Place Subdivision, Cardinal Street, New Bedford, MA Page 1

On-site Review

Deep Hole Number TP-4 Date: SEPT. 27, 2013 Time: Weather
Location (Identify on site plan)
Land Use VACANT, WOODED Slope (%) Surface Stones
Vegetation
Landform
Position on Landscape (sketch on the back):
Distance from:

Open Water Body feet Drainage way feet

Possible Wet Area feet Property Line feet

Drinking Water Well feet Other

DEEP OBSERVATION HOLE LOG
Depth from Surface Soil Horizon Soil Texture Soil Color Soil Mottling Other (Structures, Stones, Boulders

(inches) (USDA) (Munsell) Consistency, % Gravel)

Parent Material (geologic) Depth to Bedrock: 0
Depth to Groundwater: Standing water in the Hole: 66" Weeping from Pit Face:

Estimated Seasonal High Ground Water: 36"

DETERMINATION OF SEASONAL HIGH WATER TABLE
Method Used:

Date:

Observation Hole#

Depth of Perc

Start Presoak/Time @

End Presoak

Time at 9"

Time at 6"

Time (9"‐6")

Rate (min/inch)

Witnessed by:

Performed by:

0‐8" A SANDY LOAM 10YR 3/3

8‐23" B LOAMY SAND 10YR 6/6

23‐85" C COARSE SAND 2.5Y 6/4 REDOX @ 36"

                  Depth observed standing in obs. Hole:            in.         x         Depth to soil mottles:        36        in.

Robert Forbes, Prime Engineering, Inc.

STANDING WATER @ 66"

                   Depth to weeping from side of obs. hole:                  in.                     Groundwater adjustment:                     in.

Index Well #                   Reading Date                    Index well level                  Adj. Factor                  Adj. Groundwater level                             

PERCOLATION TEST

PERCOLATION 

TESTS WERE NOT 

PERFORMED

Scott Turner, Nitsch Engineering

PRIME Engineering



SOIL LOG

Project Location: Proposed Cardinal Place Subdivision, Cardinal Street, New Bedford, MA Page 1

On-site Review

Deep Hole Number TP-5 Date: SEPT. 27, 2013 Time: Weather
Location (Identify on site plan)
Land Use VACANT, WOODED Slope (%) Surface Stones
Vegetation
Landform
Position on Landscape (sketch on the back):
Distance from:

Open Water Body feet Drainage way feet

Possible Wet Area feet Property Line feet

Drinking Water Well feet Other

DEEP OBSERVATION HOLE LOG
Depth from Surface Soil Horizon Soil Texture Soil Color Soil Mottling Other (Structures, Stones, Boulders

(inches) (USDA) (Munsell) Consistency, % Gravel)

STANDING WATER @ 80"

COBBLES

Parent Material (geologic) Depth to Bedrock: 0
Depth to Groundwater: Standing water in the Hole: 80" Weeping from Pit Face:

Estimated Seasonal High Ground Water: 50"

DETERMINATION OF SEASONAL HIGH WATER TABLE
Method Used:

Date:

Observation Hole#

Depth of Perc

Start Presoak/Time @

End Presoak

Time at 9"

Time at 6"

Time (9"‐6")

Rate (min/inch)

Witnessed by:

Performed by:

                   Depth to weeping from side of obs. hole:                  in.                     Groundwater adjustment:                     in.

Index Well #                   Reading Date                    Index well level                  Adj. Factor                  Adj. Groundwater level                             

PERCOLATION TEST

Scott Turner, Nitsch Engineering

Robert Forbes, Prime Engineering, Inc.

PERCOLATION 

TESTS WERE NOT 

PERFORMED

                  Depth observed standing in obs. Hole:            in.         x         Depth to soil mottles:        50        in.

26‐88" C COARSE SAND 2.5Y 6/4 REDOX @ 50"

10‐26" B LOAMY SAND 10YR 6/6

0‐10" A SANDY LOAM 10YR 3/3

PRIME Engineering



SOIL LOG

Project Location Proposed Cardinal Place Subdivision, Cardinal Street, New Bedford, MA Page 1

On-site Review

Deep Hole Number TP-6A Date: SEPT. 27, 2013 Time: Weather
Location (Identify on site plan)
Land Use VACANT, WOODED Slope (%) Surface Stones
Vegetation
Landform
Position on Landscape (sketch on the back):
Distance from:

Open Water Body feet Drainage way feet

Possible Wet Area feet Property Line feet

Drinking Water Well feet Other

DEEP OBSERVATION HOLE LOG
Depth from Surface Soil Horizon Soil Texture Soil Color Soil Mottling Other (Structures, Stones, Boulders

(inches) (USDA) (Munsell) Consistency, % Gravel)

Parent Material (geologic) Depth to Bedrock: 0
Depth to Groundwater: Standing water in the Hole: 95" Weeping from Pit Face:

Estimated Seasonal High Ground Water: 58"

DETERMINATION OF SEASONAL HIGH WATER TABLE
Method Used:

Date:

Observation Hole#

Depth of Perc

Start Presoak/Time @

End Presoak

Time at 9"

Time at 6"

Time (9"‐6")

Rate (min/inch)

Witnessed by:

Performed by:

WATER @ 95"

PERCOLATION 

TESTS WERE NOT 

PERFORMED

24‐74" C1 COARSE SAND 2.5Y 6/4 REDOX @ 58"

74‐110" C2 FINE SANDY LOAM 5Y 7/2

0‐12" A LOAMY SAND 10YR 5/6

12‐24" B SAND 2.5Y 6/4

        x         Depth to soil mottles:         58        in.

Scott Turner, Nitsch Engineering

Robert Forbes, Prime Engineering, Inc.

PERCOLATION TEST

                    Groundwater adjustment:                     in.                   Depth to weeping from side of obs. hole:                  in.

Index Well #                   Reading Date                    Index well level                  Adj. Factor                  Adj. Groundwater level                             

                  Depth observed standing in obs. Hole:            in. 

PRIME Engineering



SOIL LOG

Project Location: Proposed Cardinal Place Subdivision, Cardinal Street, New Bedford, MA Page 1

On-site Review

Deep Hole Number TP-6B Date: SEPT. 27, 2013 Time: Weather
Location (Identify on site plan)
Land Use VACANT, WOODED Slope (%) Surface Stones
Vegetation
Landform
Position on Landscape (sketch on the back):
Distance from:

Open Water Body feet Drainage way feet

Possible Wet Area feet Property Line feet

Drinking Water Well feet Other

DEEP OBSERVATION HOLE LOG
Depth from Surface Soil Horizon Soil Texture Soil Color Soil Mottling Other (Structures, Stones, Boulders

(inches) (USDA) (Munsell) Consistency, % Gravel)

Parent Material (geologic) Depth to Bedrock: 0
Depth to Groundwater: Standing water in the Hole: 72" Weeping from Pit Face:

Estimated Seasonal High Ground Water: 34"

DETERMINATION OF SEASONAL HIGH WATER TABLE
Method Used:

Date:

Observation Hole#

Depth of Perc

Start Presoak/Time @

End Presoak

Time at 9"

Time at 6"

Time (9"‐6")

Rate (min/inch)

Witnessed by:

Performed by:

                   Depth to weeping from side of obs. hole:                  in.                     Groundwater adjustment:                     in.

Index Well #                   Reading Date                    Index well level                  Adj. Factor                  Adj. Groundwater level                             

PERCOLATION TEST

Scott Turner, Nitsch Engineering

Robert Forbes, Prime Engineering, Inc.

PERCOLATION 

TESTS WERE NOT 

PERFORMED

                  Depth observed standing in obs. Hole:            in.         x         Depth to soil mottles:         34        in.

86‐90" C2 FINE SANDY LOAM 2.5Y 6/4

32‐86" C1 SAND 10YR 5/6 REDOX @ 34" STANDING WATER @ 72"

12‐32" B SANDY LOAM 10YR 5/6

0‐12" A SANDY LOAM 10YR 4/3

PRIME Engineering



SOIL LOG

Project Location Proposed Cardinal Place Subdivision, Cardinal Street, New Bedford, MA Page 1

On-site Review

Deep Hole Number TP-7 Date: SEPT. 27, 2013 Time: Weather
Location (Identify on site plan)
Land Use VACANT, WOODED Slope (%) Surface Stones
Vegetation
Landform
Position on Landscape (sketch on the back):
Distance from:

Open Water Body feet Drainage way feet

Possible Wet Area feet Property Line feet

Drinking Water Well feet Other

DEEP OBSERVATION HOLE LOG
Depth from Surface Soil Horizon Soil Texture Soil Color Soil Mottling Other (Structures, Stones, Boulders

(inches) (USDA) (Munsell) Consistency, % Gravel)

Parent Material (geologic) Depth to Bedrock: 0
Depth to Groundwater: Standing water in the Hole: Weeping from Pit Face:

Estimated Seasonal High Ground Water: 61"

DETERMINATION OF SEASONAL HIGH WATER TABLE
Method Used:

Date:

Observation Hole#

Depth of Perc

Start Presoak/Time @

End Presoak

Time at 9"

Time at 6"

Time (9"‐6")

Rate (min/inch)

Witnessed by:

Performed by: Robert Forbes, Prime Engineering, Inc.

                   Depth to weeping from side of obs. hole:                  in.                     Groundwater adjustment:                     in.

Index Well #                   Reading Date                    Index well level                  Adj. Factor                  Adj. Groundwater level                             

PERCOLATION TEST

PERCOLATION 

TESTS WERE NOT 

PERFORMED

Scott Turner, Nitsch Engineering

                  Depth observed standing in obs. Hole:            in.         x         Depth to soil mottles:         61        in.

32‐94" C COARSE SAND 2.5Y 6/4 REDOX @ 61"

14‐32" B LOAMY SAND 10YR6/4

0‐14" A SANDY LOAM 10YR 3/3

PRIME Engineering
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