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1.0 PROJECT DESCRIPTION  
 

The Acton Boxborough Regional School District (ABRSD) is proposing renovations to 
The Lower Fields athletic facilities which are located at the Acton Boxborough 
Regional High School (ABRHS).  The renovation project will consist of the 
reconstruction of one natural turf multipurpose field, the construction of two 
synthetic turf multipurpose fields with athletic lighting, expansion of existing 
parking area, improvements to the adjacent T.J. O’Grady Skate Park, improvements 
to stormwater management system and related site utilities and appurtenances.  A 
portion of this work shall be within the 100-foot wetlands buffer for bordering 
vegetated wetlands.   
 
A Notice of Intent (NOI) is being filed with the Town of Acton Conservation 
Commission for work within the 100-foot buffer.  No direct disturbance of wetlands 
is proposed.  The resources at the site are discussed below and are shown on the 
accompanying plan set and supporting information.   
 
1.1 Request for Waiver 
 
Although the majority of the proposed improvements to the project site are in 
compliance with the intent and purpose Town’s Wetland Protection Bylaw, the 
ABRSD is requesting a waiver to the Bylaw Rules and Regulations §3.2 (3) “75-foot 
setback to the edge of driveways, roadways, and structures” for approximately 63 
square feet of new impervious area that will fall within this setback as a result of 
the proposed parking lot expansion.  The amount of proposed impervious area within 
this setback is approximately 1/3 of the area of one standard parking stall.    
 
The proposed parking lot expansion includes the parking area that will need to be 
relocated due to the proposed improvements at the Skate Park and accommodates 
additional parking spaces for the users.  These site improvements increase the 
public benefit from the property. 
 
Stormwater runoff from the proposed parking lot will sheet flow towards the 
proposed bio-retention area where it will be treated and the peak flows attenuated 
before being allowed to either recharge or overflow towards the adjacent wetlands.  
Additionally, the existing parking lot and entrance drive to the Skate Park are 
currently non-compliant, as they are already located within with a 75-foot setback. 
 
1.2 Existing Conditions 
 
The majority of the project site is a grassy, open space area, currently maintained by 
ABRHS for use as athletic fields.  Three (3) rectangular, multipurpose fields (known 
as “The Lower Fields”) are currently laid out within the project site’s footprint.  The 
area is predominantly flat, with a gradual slope running from west to east.  The T.J. 
O’Grady Skate Park (Skate Park) is located along Hayward Road at the northeast 
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portion of the project site.  There are natural wooded areas to the northwestern and 
eastern portions of the site. 
 
The project site is approximately 17 acres of mostly-cleared, undeveloped land and is 
bounded by Hayward Road to the north, Massachusetts Highway Route 2 to the 
east, additional ABRHS athletic fields to the west and a residential area to the 
south. 
 

2.0 WETLANDS AND ENVRONMENTAL RESOURCE AREAS 
 
According to MassGIS data and the Town’s Wetland’s Map (see Attachment); 
Bordering Vegetative Wetlands (BVW) are located within the wooded areas to the 
northwest, east and south of the project site.  The BVW areas have a 100-foot 
jurisdictional buffer that extends well into the project site.  Bordering vegetated 
wetlands (BVW) adjacent to proposed work were flagged by Ecosystem Solutions, 
Inc. in November 2011 (Refer to attachments).  The wetlands to the north drain 
towards Hayward Road.  The wetlands to the east and south drain towards an 
existing basin located to the south of the project site.   
 
Given the time of year and the significant amount of rainfall the area had received, 
a conservative approach was taken with the flagging.  In February of 2012 and again 
in March, Gale and the Town’s Conservation Director re-surveyed and confirmed the 
wetland delineation as shown in the plans. 
 
According to the latest FEMA Flood Insurance Rate Map, the proposed site is 
located outside of flood hazard area “Zone A”, commonly referred to as the 100-year 
flood plane (see Attachment).  However, the entire site is within flood hazard area 
“Zone X”, commonly referred to as the 500-year flood plane.  Although this area may 
become inundated by 500-year flooding, there are no jurisdictional requirements for 
Zone X. 
 
According to the latest NHESP Atlas, there are no Priority Habitats of Rare Species, 
no Estimated Habitats of Rare Wildlife and no Certified Vernal Pools in the vicinity 
of the site.  However, according to the Town GIS Map, there is a Potential Vernal 
Pool within the wetlands.  It is located between the northern portion of the existing 
fields and the Route 2 right-of-way (see Attachment). 
 
There are no areas within one mile of the site mapped as Areas of Critical 
Environmental Concern (ACEC), according to the ACEC Program Guide (June 1993, 
Executive Office of Environmental Affairs). 
 
Soils information was taken from the USDA Natural Resources Conservation 
Service (NRCS) Soil Survey Report for Middlesex County, as well as MassGIS data.  
The NRCS soils mapping indicates that the northern half of the site’s soil type is 
Deerfield Loamy Sand (DeA), with 0-3% slopes; the southern half of the site is 
Freetown Muck (Fm), with 0-1% slopes. 
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Common attributes of DeA soils include moderate to rapid permeability (Hydrologic 
Group B), seasonal high water table (between 1.5-ft to 3-ft below surface), and a 
depth to bedrock greater than 60-inches.  Common attributes of Fm soils include 
moderate permeability (Hydrologic Group D), seasonal high water table 
(approximately 1.5-ft below surface), and a depth to bedrock greater than 60-inches.  
Observation test pits were performed on the site by Gale Associates, Inc.  Loamy 
sand exists as the top soil profile from 0-10” followed by a loamy sand substratum of 
10-48”.  Seasonal high groundwater is estimated to be approximately 4-ft below 
existing grade.   
 

3.0 STORMWATER MANAGEMENT CONCEPT 
 
To protect the wetlands and waters of the Commonwealth from the adverse impacts 
of stormwater runoff, DEP issued a Stormwater Management Policy, concurrently 
with its Guidance for the Rivers Protection Act.  DEP developed the policy to 
address stormwater impacts through implementation of performance standards 
under existing environmental protection programs.  The Stormwater Management 
Standards establish guidelines for stormwater management in Massachusetts. 
 
The Standards address both water quality (pollutants) and water quantity (flood 
control) by establishing the level of required controls that can be achieved through 
the use of site planning, nonstructural measures, and Best Management Practices 
(BMPs).  BMPs reduce or prevent pollutants from reaching water bodies and control 
the quantity of runoff from a site. 
 
The project is designed to comply with the Massachusetts Stormwater Management 
Standards (the Standards).  No direct disturbance of wetlands is proposed.  Work is 
proposed within the 100’ wetland buffer and the Town’s 75-foot setback.   
 
The majority of the work pertains to the redevelopment of the existing natural turf 
fields that already encroach on the buffers.  In general, synthetic turf fields drain 
stormwater runoff vertically, as opposed to natural turf fields, which tend to sheet 
flow runoff.  The proposed synthetic turf fields will be designed with an engineered 
stone base (8-inch min. depth with 35% voids) and be drained via flat panel drains.  
The time required for stormwater to travel through the stone base and fill the voids, 
before reaching the underdrain system, will enable the synthetic turf fields to 
release stormwater at a controlled rate and provide storage to attenuate flows and 
promote additional recharge.  The complex has been designed so that post-
development peak rates of runoff  do not exceed pre-development peak rates for the 
2, 10, and 100 year storm events. 
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 3.1 Pre-Development Condition Hydrologic Sub Area 
 

The site, as analyzed by Gale Associates, is broken down into two (2) 
hydrologic sub areas: 
 
Northern Drainage Area (DA-N): 
 
This drainage area consists mainly of natural grass (athletic field) in fair-to-
good condition with some bituminous concrete pavement.  As documented in 
the soil reports attached, the soils consist of loamy-sand with drainage 
conductivity categorized as Hydrologic Soil Group B.  This area contains flat 
slopes.  The area considered is 2.25 acres, consisting of 10.2% impervious 
cover.  Runoff from this area of the site flows overland then concentrates into 
the form of shallow concentrated flow before discharging directly into the 
wetland areas.  All of the runoff generated in this area contributes to 
Analysis Point (DP-1). 
 
Southern Drainage Area (DA-S): 
 
This drainage area consists mainly of natural grass (athletic fields) in fair-to-
good condition.  As documented in the soil reports attached, the soils consist 
of loamy-sand with drainage conductivity categorized as Hydrologic Soil 
Group B.  This area contains flat slopes.  The area considered is 5.33 acres, 
consisting of an insignificant amount of impervious cover.  Runoff from this 
area of the site flows overland then concentrates into the form of shallow 
concentrated flow before discharging directly into the wetland areas. All of 
the runoff generated in this area contributes to Analysis Point (DP-2). 

 
3.2 Post-Development Condition Hydrologic Sub Area 

 
The site, as analyzed by Gale Associates, would be broken down into four (4) 
hydrologic sub areas: 
 
Drainage Area 1 (DA-1): 
 
DA-1 has been analyzed for post-development conditions, incorporating the 
benefits of replacing the natural turf field with an engineered root zone 
natural turf field and adding a minimally sloped water quality swale.  DA-1 
will consist of a re-established natural turf field in good-condition, groomed 
lawn areas and impervious areas resulting from site buildings and travel 
ways.  Soil classification remains the same as existing, and drainage patterns 
are minimally changed.  The resultant area considered encompasses 1.97 
acres and would be 6.6% impervious in the post-development condition.  All of 
the runoff generated in this area also contributes to Analysis Point (DP-1). 
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Drainage Area 2 (DA-2): 
 
This drainage area consists mainly of bituminous concrete pavement with 
some groomed lawns and a bio-retention area.  The underlying soils present 
consist of loamy-sand with drainage conductivity categorized as Hydrologic 
Soil Group B.  This area contains moderate slopes and will mostly drain to 
the bio-retention area before reaching the wetlands.  The area considered is 
1.37 acres, consisting of 66.4% impervious cover.  All of the runoff generated 
in this area contributes to Analysis Point (DP-2). 
 
Drainage Area 3 (DA-3): 
 
This drainage area will consist mainly of synthetic turf athletic fields with 
some bituminous concrete pavement.  As documented in the soil reports 
attached, the underlying soils consist of loamy-sand with drainage 
conductivity categorized as Hydrologic Soil Group B.  This area contains very 
flat slopes given that it will be designed per typical slopes carried over a 
synthetic turf field (0.5%).  The area considered is 4.17 acres, consisting of 
7.2% impervious cover.  Runoff from this area of the site vertically drains 
through the sand and rubber infill material as well as the 1” top stone layer 
before reaching the base stone of the field.  After permeating through the 
base stone, the runoff will either infiltrate into the well drained soils beneath 
the field or collect and drain via flat panel under drains and collector pipes. 
All of the runoff generated in this area contributes to Analysis Point (DP-2). 

 
Drainage Area 4 (DA-4): 
 
This drainage area will consist mainly of the expanded T.J. O’Grady Skate 
Park and some bituminous concrete pavement.  As documented in the soil 
reports attached, the underlying soils consist of loamy-sand with drainage 
conductivity categorized as Hydrologic Soil Group B.  This area contains 
relatively flat slopes.  The area considered is 0.07 acres, consisting of 42.9% 
impervious cover.  Runoff from this area of the site will be collected via new 
nyloplast catch basins and flow through closed drainage outfalling near the 
northern wetlands.  All of the runoff generated in this area contributes to 
Analysis Point (DP-1). 

 
 
4.0  COMPLIANCE WITH STORMWATER STANDARDS (MASWMS) 
 

4.1 Untreated Stormwater (Standard 1) 
 

The project is designed so that new stormwater conveyances 
(outfalls/discharges) do not discharge untreated stormwater into, or cause 
erosion to, wetlands.  
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4.2 Post-Development Peak Rates (Standard 2) 
 

A hydrologic study was performed to determine the rate of runoff for the 2, 
10, and 100-year storm events under pre-development (existing) conditions.  
Unmitigated post-development rates were then computed in a similar 
manner.  The study points where the peak rates were compared were taken 
at points within the wetlands to the north and to the south of the existing 
athletic fields. From these analyses it was determined that the proposed 
project and its stormwater management system would not increase the peak 
runoff rates above existing levels.  It is the intent of the stormwater 
management system to minimize impacts to drainage patterns, downstream 
property, and wetlands while simultaneously providing water quality 
treatment to runoff prior to its release from the site or discharge to wetlands. 

 
The U.S.D.A. Soil Conservation Service (SCS) Technical Release 55 (TR-55), 
1986, was used as the procedure for estimating runoff.  A SCS TR-20-based 
computer program was used for estimating peak discharges. TR-55 is a 
generally accepted model for use on small sites that begins with a rainfall 
amount uniformly imposed on the watershed over a specified time 
distribution. Mass rainfall is converted to mass runoff by using a runoff curve 
number (CN). CN is based on soils, plant cover, impervious areas, 
interception, and surface storage. Runoff is then transformed into a 
hydrograph that depends on runoff travel time through segments of the 
watershed. 
 
Development in a watershed changes its response to precipitation.  The most 
common effects are reduced infiltration and decreased travel time, which 
result in significantly higher peak rates of runoff.  The volume of runoff is 
determined primarily by the amount of precipitation and by infiltration 
characteristics related to soil type, antecedent rainfall, type of vegetal cover, 
impervious surfaces, and surface retention. Travel time is determined 
primarily by slope, flow length, depth of flow, and roughness of flow surfaces.  
Peak rates of discharge are based on the relationship of the above parameters 
as well as the total drainage area of the watershed, the location of the 
development in relation to the total drainage area, and the effect of any flood 
control works or other manmade storage.  Peak rates of discharge are also 
influenced by the distribution of rainfall within a given storm event. 

 
Stormwater management computations for the full-build were performed 
using SCS based HydroCAD and for existing and proposed conditions curve 
numbers, time of concentrations and unit hydrograph computations. 
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4.2.1 Existing Conditions 
 

Table 6.2.1 shows the curve numbers, areas and times of concentration used 
to develop the pre-development hydrologic model of the site. 

 
Table 6.2.1 – Existing Conditions 

Area 
 

Surface 
Cover 

Curve 
Number 

(CN) 

 
Area 

(Acres) 

 
Tc 

(Hours) 
Remarks 

DA-N    0.212  
 Impervious 98* 2.02   
 Grass 61* 0.23  Natural Turf Field 
DA-S    0.235  
 Grass 61* 5.33  Natural Turf Field 
Total 7.58   
*CN based on Class B soils 

 
4.2.2 Proposed Conditions 
 
There will be three main areas of alteration of the ground surface cover in the 
proposed development; (1) expanded pavement for additional parking; (2) the 
proposed synthetic turf fields; (3) the additional imperviousness related to 
site travel ways and structures.  These modifications will generate a net 
increase in site impervious area, though it proves to be insignificant in the 
net stormwater calculations for the site.  The bio-retention area will not only 
serve as a stormwater treatment tool, but will also be used as a teaching tool 
for the School and community.  The synthetic turf field serves to collect, 
detain and control the release of the majority of the stormwater runoff so as 
to not increase the peak rates of runoff in the full build condition. 
 
Table 6.2.2 shows the curve numbers, areas and times of concentration used 
to develop the post-development hydrologic model of the site. 

 
Table 6.2.2 – Proposed Conditions 

Area 
 

Surface 
Cover 

Curve 
Number 

(CN) 

 
Area 

(Acres) 

 
Tc 

(Hours) 
Remarks 

DA-1    0.240  
 Impervious 98* 0.13   
 Grass 61* 1.84  Natural Turf Field 
DA-2    0.115  
 Grass 61* 0.33   
 Impervious 98* 0.91   
 Bio-Retention 48* 0.13   
DA-3    0.083  
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 Impervious 98* 0.30   
 Grass 61* 0.01   
 Syn. Turf 98** 3.86  **Synthetic Turf 

Field 
DA-4    0.083  
 Grass 61* 0.04   
 Impervious 98* 0.03   
Total 7.58   
*   CN based on Class B soils 
** Modeled as impervious to simulate direct flow into engineered stone base 

 
4.2.3 Peak Rate Summary 

 
Table 6.2.3 shows the peak rate of runoff for the existing site as well as for 
the developed site at 2, 10, and 100-year design storms. 

 
Analysis 

Point 
 

Design 
Storm 

 

Existing 
Runoff (CFS) 

Proposed 
Runoff (CFS) 

 
DP-1 2-yr 0.66 0.54 
 10-yr 2.25 1.87 
 100-yr 5.15 4.34 

 
DP-2 2-yr 1.16 0.05 
 10-yr 4.47 0.88 
 100-yr 10.82 5.32 

 
4.3 Recharge to Groundwater (Standard 3) 
 

The project controls the stormwater runoff from the proposed parking lot by 
attenuating and treating the runoff by the use of the proposed bio-retention 
area.  The project also mitigates the runoff from the synthetic turf fields by 
sending the storm water vertically through the engineered stone base of the 
fields.  After permeating through the engineered stone base, the runoff will 
either infiltrate into the soils beneath the fields or collect and drain via flat 
panel under drains and collector pipes.   
 
Loss of annual recharge to groundwater should be mitigated through the use 
of the above described infiltration measures.  The annual recharge from the 
full build should approximate or exceed the annual recharge from the pre-
development or existing site, based on the soil types present and the 
implementation of the proposed synthetic turf fields. 
 
Required Recharge Volume for the entire site was calculated in accordance 
with the Standards: 
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Rv = F * impervious area 
Rv = (0.60/12) * 1.21 = 0.061 Ac-ft = 2635 CF 
 
Rv = Required Recharge Volume 
F = Target Depth Factor (0.60 in for soils of Hydrologic Soil Group A) 
Impervious area = pavement area on site (1.21 Ac.) 
 
Required minimum Surface Area of the bottom of the infiltration structure 
was calculated in accordance with the Simple Dynamic Method as outlined in 
the Massachusetts Stormwater management Standards: 
 
A = Rv / (D + KT) 
A = 2635 CF / (0.26 ft + 0.20 ft/h * 2h) = 3992 SF 
 
A = minimum required surface area of the bottom of the infiltration structure 
Rv = Required Recharge Volume 
D = depth of the infiltration facility (only void spaces are considered in stone 
facilities, so D =  n*d = 0.35*(9/12) = 0.26 ft) 
K = saturated hydraulic conductivity (2.41 in/h = 0.20 ft/h Loamy-Sand Soils 
Hydrologic Soil Group A) 
T = allowable drawdown during the peak of the storm (2h) 
 
The area of the proposed synthetic turf field to be used as an infiltration 
structure is over 100,000 SF and is sufficient to assure recharge per the 
Standards. 
 
Timedrawdown = Rv / [(K)*(Bottom Area)] 
 = (26,250 ft3) / [(0.20 ft/hr)*(100,000 ft2)] 
 = 1.31 hrs 
 
Rv = Storage Volume (ft3) 
K = Saturated Hydraulic Conductivity (ft/hr) 
Bottom Area = Bottom Area of Recharge Structure (ft2) 
 
The drawdown time for the stone base is less than two (2) hours, well below 
the required drawdown time of 72 hours. 

 
4.4 Water Quality (Standard 4) 

 
The proposed synthetic turf athletic fields have low potential for 
accumulation of total suspended solids (TSS). Unlike the existing natural 
turf, synthetic turf is not subject to fertilization, sedimentation, irrigation or 
rigorous maintenance thus lessening the ability to acquire TSS.  Runoff 
generated by the synthetic turf field will travel vertically through 
approximately 9-inches of engineered stone base, then laterally through the 
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stone base and into the flat drains leading to the collector pipe (perforated 
pipe embedded within stone trench).  
 
Runoff from the proposed parking lot expansion will drain to the proposed 
bio-retention area.  During conveyance, the runoff will first pass through a 
gravel filter strip which acts as pretreatment prior to reaching the bio-
retention area.  Runoff from impervious areas from the rest of the site that 
are not subject to vehicular traffic is considered “clean” and should not 
require treatment prior to discharge.  Refer to attachments for applicable 
TSS removal calculations. 
 
Bio-retention Area (collection of runoff from DA-2 or the proposed 
parking lot) 
 
VWQ = (DQW / 12 in/ft) * Aimp * 43,560 SF/Ac 
VWQ = (1.0 in / 12 in/ft) * 0.76 Ac * 43,560 SF/Ac = 2760 CF 
 
VWQ = Required Water Quality Volume 
DWQ = Water Quality Depth (1.0 in) 
Aimp = Impervious area (0.76 Ac) 
 
The proposed bio-retention area contains 3700 CF of storage volume within 
the treatment media and an additional 5000 CF of storage volume for the 
ponding of the stormwater above the media which exceeds the required water 
quality volume shown in the calculation above. 

 
 4.5 Land Uses with Higher Potential Pollutant Loads (Standard 5) 
 

The proposed project does not qualify for a LUHPPL and does not differ from 
the current use of the space.  No untreated runoff will leave the site or 
discharge into the adjacent wetlands as various perimeter treatment 
techniques are proposed including a bio-retention area. 
 

4.6 Critical Areas (Standard 6) 
 

This site does not lie within any critical areas.   
 

4.7 Redevelopment (Standard 7) 
 

This project is not a redevelopment project.  Compliance with the Standards 
is described within this narrative. 

 
4.8  Erosion and Sedimentation Controls (Standard 8) 
 

An Erosion and Sedimentation Control Plan is provided as part of the Notice 
of Intent application to the Conservation Commission.   
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4.9 Operation and Maintenance Plan (Standard 9)  

 
An Operation and Maintenance Plan is provided as part of the Notice of 
Intent application to the Conservation Commission.  See attachments for 
Operation and Maintenance & Erosion and Sediment Control Plan. 

 
 4.10 Prohibition of Illicit Discharges (Standard 10) 
   

There are no illicit discharges to proposed stormwater management system.  
A template for an illicit discharge compliance statement has been provided as 
part of the Notice of Intent application to the Conservation Commission.  A 
completed statement will be submitted prior to the discharge of stormwater 
to the post-construction stormwater management system. 

 
5.0 RESTORATION OF WETLAND BUFFER 

 
An important component to any project near environmentally sensitive areas is the 
demonstration of impact mitigation.  The majority of the existing project site within 
the 100-ft wetlands buffer is currently a maintained lawn area for athletic use.  In 
some instances, the maintenance practices occur right up to the wetlands and 
restricts the buffer’s use as a wildlife habitat.  Other areas within the buffer are 
littered with debris.  Mitigation measures may include the use of best management 
practices and low-impact development techniques. 
 
Mitigation measures associated with the proposed project include: 
 
a) Restoring approximately 60,000 square feet of the 100-ft wetlands buffer to 

adjacent wetlands.  Buffer will be cleared of debris and deleterious material and 
invasive species will be removed. The area will no longer be maintained and 
allowed to be restored.  

 
b) Elimination of fertilizers, pesticides, herbicides or any other chemical application 

that could increase pollutant and nutrient in the proposed synthetic fields area. 
 
c) Elimination in water use related to the irrigation of the natural turf fields in the 

proposed synthetic fields area. 
 
d) Increased groundwater recharge opportunities presented by the engineered stone 

base of the proposed synthetic turf fields. 
 
e) LID site planning and design by incorporating the use of a bioretention area for 

the treatment and attenuation of stormwater runoff associated with the proposed 
parking area.  In addition, the proposed bio-retention area will be used as a 
teaching tool for ABRHS and the community.   
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6.0 SUMMARY 

 
Despite ABRHS’s efforts to maintain the field in a safe and playable manner, by the 
end of each playing season, it is broken down and the root-zone is essentially 
destroyed.  Additionally, it becomes compacted and poorly draining.  As a result, the 
majority of the stormwater flow is surface runoff, carrying a significant sediment 
burden, and limiting the amount of groundwater recharge taking place.   
 
The project, as proposed, is the “best fit” for this site.  It simply replaces high-
maintenance, dysfunctional, natural turf athletic fields with state-of-the-art 
synthetic turf fields.  The new fields will satisfy the school’s and the community’s 
athletic educational requirements.  Through design and approach, the fields will 
actually reduce the site’s environmental impact by reducing nutrient and pesticide 
loading associated with natural turf maintenance.  Other benefits include the 
reduction of groundwater withdrawals for irrigation and reduced air pollution from 
weekly mowing operations. 
 
The proposed project will increase groundwater recharge opportunities. The net 
result from this renovation project is a reduction in stormwater peak rate runoff 
resulting in no negative impacts to downstream and off-site conditions. 
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DA-N

Northern DA

DA-S

Southern DA

DP-1

Northern Wetlands

DP-2

Southern Wetlands

Drainage Diagram for 715260_PRE_040312
Prepared by Microsoft,  Printed 4/3/2012

HydroCAD® 9.10  s/n 02120  © 2010 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



715260_PRE_040312
  Printed  4/3/2012Prepared by Microsoft

Page 2HydroCAD® 9.10  s/n 02120  © 2010 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

7.350 61 >75% Grass cover, Good, HSG B  (DA-N, DA-S)

0.230 98 Unconnected pavement, HSG B  (DA-N)

7.580 62 TOTAL AREA



715260_PRE_040312
  Printed  4/3/2012Prepared by Microsoft

Page 3HydroCAD® 9.10  s/n 02120  © 2010 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

7.580 HSG B DA-N, DA-S

0.000 HSG C

0.000 HSG D

0.000 Other

7.580 TOTAL AREA



Type III 24-hr 2-Year  Rainfall=3.10"715260_PRE_040312
  Printed  4/3/2012Prepared by Microsoft

Page 4HydroCAD® 9.10  s/n 02120  © 2010 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=2.250 ac   10.22% Impervious   Runoff Depth>0.41"Subcatchment DA-N: Northern DA
   Flow Length=400'   Slope=0.0100 '/'   Tc=12.7 min   UI Adjusted CN=63   Runoff=0.66 cfs  0.077 af

Runoff Area=5.330 ac   0.00% Impervious   Runoff Depth>0.35"Subcatchment DA-S: Southern DA
   Flow Length=490'   Tc=14.2 min   CN=61   Runoff=1.16 cfs  0.155 af

   Inflow=0.66 cfs  0.077 afPond DP-1: Northern Wetlands
   Primary=0.66 cfs  0.077 af

   Inflow=1.16 cfs  0.155 afPond DP-2: Southern Wetlands
   Primary=1.16 cfs  0.155 af

Total Runoff Area = 7.580 ac   Runoff Volume = 0.233 af   Average Runoff Depth = 0.37"
96.97% Pervious = 7.350 ac     3.03% Impervious = 0.230 ac
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Summary for Subcatchment DA-N: Northern DA

Runoff = 0.66 cfs @ 12.24 hrs,  Volume= 0.077 af,  Depth> 0.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-Year  Rainfall=3.10"

Area (ac) CN Description

2.020 61 >75% Grass cover, Good, HSG B
0.230 98 Unconnected pavement, HSG B

2.250 65 Weighted Average, UI Adjusted CN = 63
2.020 89.78% Pervious Area
0.230 10.22% Impervious Area
0.230 100.00% Unconnected

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

7.5 50 0.0100 0.11 Sheet Flow, Natural Turf Field
Grass: Short   n= 0.150   P2= 3.10"

2.4 100 0.0100 0.70 Shallow Concentrated Flow, Natural Turf
Short Grass Pasture   Kv= 7.0 fps

2.8 250 0.0100 1.50 Shallow Concentrated Flow, Grassed Waterway
Grassed Waterway   Kv= 15.0 fps

12.7 400 Total

Subcatchment DA-N: Northern DA
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Type III 24-hr 2-Year

Rainfall=3.10"

Runoff Area=2.250 ac

Runoff Volume=0.077 af

Runoff Depth>0.41"

Flow Length=400'

Slope=0.0100 '/'

Tc=12.7 min

UI Adjusted CN=63

0.66 cfs
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Summary for Subcatchment DA-S: Southern DA

Runoff = 1.16 cfs @ 12.31 hrs,  Volume= 0.155 af,  Depth> 0.35"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-Year  Rainfall=3.10"

Area (ac) CN Description

5.330 61 >75% Grass cover, Good, HSG B

5.330 100.00% Pervious Area

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

7.5 50 0.0100 0.11 Sheet Flow, Natural Turf Field
Grass: Short   n= 0.150   P2= 3.10"

4.0 170 0.0100 0.70 Shallow Concentrated Flow, Natural Turf Field
Short Grass Pasture   Kv= 7.0 fps

2.6 270 0.0070 1.70 Shallow Concentrated Flow, French Drain
Paved   Kv= 20.3 fps

14.2 490 Total

Subcatchment DA-S: Southern DA

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 2-Year

Rainfall=3.10"

Runoff Area=5.330 ac

Runoff Volume=0.155 af

Runoff Depth>0.35"

Flow Length=490'

Tc=14.2 min

CN=61

1.16 cfs
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Summary for Pond DP-1: Northern Wetlands

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.250 ac, 10.22% Impervious,  Inflow Depth > 0.41"    for  2-Year event
Inflow = 0.66 cfs @ 12.24 hrs,  Volume= 0.077 af
Primary = 0.66 cfs @ 12.24 hrs,  Volume= 0.077 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Pond DP-1: Northern Wetlands
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Inflow Area=2.250 ac
0.66 cfs
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Summary for Pond DP-2: Southern Wetlands

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 5.330 ac, 0.00% Impervious,  Inflow Depth > 0.35"    for  2-Year event
Inflow = 1.16 cfs @ 12.31 hrs,  Volume= 0.155 af
Primary = 1.16 cfs @ 12.31 hrs,  Volume= 0.155 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Pond DP-2: Southern Wetlands

Inflow
Primary

Hydrograph
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Inflow Area=5.330 ac
1.16 cfs

1.16 cfs



Type III 24-hr 10-Year  Rainfall=4.50"715260_PRE_040312
  Printed  4/3/2012Prepared by Microsoft

Page 9HydroCAD® 9.10  s/n 02120  © 2010 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=2.250 ac   10.22% Impervious   Runoff Depth>1.08"Subcatchment DA-N: Northern DA
   Flow Length=400'   Slope=0.0100 '/'   Tc=12.7 min   UI Adjusted CN=63   Runoff=2.25 cfs  0.202 af

Runoff Area=5.330 ac   0.00% Impervious   Runoff Depth>0.97"Subcatchment DA-S: Southern DA
   Flow Length=490'   Tc=14.2 min   CN=61   Runoff=4.47 cfs  0.429 af

   Inflow=2.25 cfs  0.202 afPond DP-1: Northern Wetlands
   Primary=2.25 cfs  0.202 af

   Inflow=4.47 cfs  0.429 afPond DP-2: Southern Wetlands
   Primary=4.47 cfs  0.429 af

Total Runoff Area = 7.580 ac   Runoff Volume = 0.631 af   Average Runoff Depth = 1.00"
96.97% Pervious = 7.350 ac     3.03% Impervious = 0.230 ac
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Summary for Subcatchment DA-N: Northern DA

Runoff = 2.25 cfs @ 12.20 hrs,  Volume= 0.202 af,  Depth> 1.08"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-Year  Rainfall=4.50"

Area (ac) CN Description

2.020 61 >75% Grass cover, Good, HSG B
0.230 98 Unconnected pavement, HSG B

2.250 65 Weighted Average, UI Adjusted CN = 63
2.020 89.78% Pervious Area
0.230 10.22% Impervious Area
0.230 100.00% Unconnected

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

7.5 50 0.0100 0.11 Sheet Flow, Natural Turf Field
Grass: Short   n= 0.150   P2= 3.10"

2.4 100 0.0100 0.70 Shallow Concentrated Flow, Natural Turf
Short Grass Pasture   Kv= 7.0 fps

2.8 250 0.0100 1.50 Shallow Concentrated Flow, Grassed Waterway
Grassed Waterway   Kv= 15.0 fps

12.7 400 Total

Subcatchment DA-N: Northern DA

Runoff

Hydrograph

Time  (hours)
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F
lo

w
  

(c
fs

)

2

1

0

Type III 24-hr 10-Year

Rainfall=4.50"

Runoff Area=2.250 ac

Runoff Volume=0.202 af

Runoff Depth>1.08"

Flow Length=400'

Slope=0.0100 '/'

Tc=12.7 min

UI Adjusted CN=63

2.25 cfs
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Summary for Subcatchment DA-S: Southern DA

Runoff = 4.47 cfs @ 12.22 hrs,  Volume= 0.429 af,  Depth> 0.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-Year  Rainfall=4.50"

Area (ac) CN Description

5.330 61 >75% Grass cover, Good, HSG B

5.330 100.00% Pervious Area

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

7.5 50 0.0100 0.11 Sheet Flow, Natural Turf Field
Grass: Short   n= 0.150   P2= 3.10"

4.0 170 0.0100 0.70 Shallow Concentrated Flow, Natural Turf Field
Short Grass Pasture   Kv= 7.0 fps

2.6 270 0.0070 1.70 Shallow Concentrated Flow, French Drain
Paved   Kv= 20.3 fps

14.2 490 Total

Subcatchment DA-S: Southern DA

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 10-Year

Rainfall=4.50"

Runoff Area=5.330 ac

Runoff Volume=0.429 af

Runoff Depth>0.97"

Flow Length=490'

Tc=14.2 min

CN=61

4.47 cfs
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Summary for Pond DP-1: Northern Wetlands

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.250 ac, 10.22% Impervious,  Inflow Depth > 1.08"    for  10-Year event
Inflow = 2.25 cfs @ 12.20 hrs,  Volume= 0.202 af
Primary = 2.25 cfs @ 12.20 hrs,  Volume= 0.202 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Pond DP-1: Northern Wetlands
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Inflow Area=2.250 ac
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Summary for Pond DP-2: Southern Wetlands

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 5.330 ac, 0.00% Impervious,  Inflow Depth > 0.97"    for  10-Year event
Inflow = 4.47 cfs @ 12.22 hrs,  Volume= 0.429 af
Primary = 4.47 cfs @ 12.22 hrs,  Volume= 0.429 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Pond DP-2: Southern Wetlands
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Inflow Area=5.330 ac
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=2.250 ac   10.22% Impervious   Runoff Depth>2.31"Subcatchment DA-N: Northern DA
   Flow Length=400'   Slope=0.0100 '/'   Tc=12.7 min   UI Adjusted CN=63   Runoff=5.15 cfs  0.433 af

Runoff Area=5.330 ac   0.00% Impervious   Runoff Depth>2.14"Subcatchment DA-S: Southern DA
   Flow Length=490'   Tc=14.2 min   CN=61   Runoff=10.82 cfs  0.952 af

   Inflow=5.15 cfs  0.433 afPond DP-1: Northern Wetlands
   Primary=5.15 cfs  0.433 af

   Inflow=10.82 cfs  0.952 afPond DP-2: Southern Wetlands
   Primary=10.82 cfs  0.952 af

Total Runoff Area = 7.580 ac   Runoff Volume = 1.385 af   Average Runoff Depth = 2.19"
96.97% Pervious = 7.350 ac     3.03% Impervious = 0.230 ac
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Summary for Subcatchment DA-N: Northern DA

Runoff = 5.15 cfs @ 12.19 hrs,  Volume= 0.433 af,  Depth> 2.31"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-Year  Rainfall=6.50"

Area (ac) CN Description

2.020 61 >75% Grass cover, Good, HSG B
0.230 98 Unconnected pavement, HSG B

2.250 65 Weighted Average, UI Adjusted CN = 63
2.020 89.78% Pervious Area
0.230 10.22% Impervious Area
0.230 100.00% Unconnected

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

7.5 50 0.0100 0.11 Sheet Flow, Natural Turf Field
Grass: Short   n= 0.150   P2= 3.10"

2.4 100 0.0100 0.70 Shallow Concentrated Flow, Natural Turf
Short Grass Pasture   Kv= 7.0 fps

2.8 250 0.0100 1.50 Shallow Concentrated Flow, Grassed Waterway
Grassed Waterway   Kv= 15.0 fps

12.7 400 Total

Subcatchment DA-N: Northern DA

Runoff
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Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

5

4

3

2

1

0

Type III 24-hr 100-Year

Rainfall=6.50"

Runoff Area=2.250 ac

Runoff Volume=0.433 af

Runoff Depth>2.31"

Flow Length=400'

Slope=0.0100 '/'

Tc=12.7 min

UI Adjusted CN=63

5.15 cfs
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Summary for Subcatchment DA-S: Southern DA

Runoff = 10.82 cfs @ 12.21 hrs,  Volume= 0.952 af,  Depth> 2.14"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-Year  Rainfall=6.50"

Area (ac) CN Description

5.330 61 >75% Grass cover, Good, HSG B

5.330 100.00% Pervious Area

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

7.5 50 0.0100 0.11 Sheet Flow, Natural Turf Field
Grass: Short   n= 0.150   P2= 3.10"

4.0 170 0.0100 0.70 Shallow Concentrated Flow, Natural Turf Field
Short Grass Pasture   Kv= 7.0 fps

2.6 270 0.0070 1.70 Shallow Concentrated Flow, French Drain
Paved   Kv= 20.3 fps

14.2 490 Total

Subcatchment DA-S: Southern DA

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 100-Year

Rainfall=6.50"

Runoff Area=5.330 ac

Runoff Volume=0.952 af

Runoff Depth>2.14"

Flow Length=490'

Tc=14.2 min

CN=61

10.82 cfs
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Summary for Pond DP-1: Northern Wetlands

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.250 ac, 10.22% Impervious,  Inflow Depth > 2.31"    for  100-Year event
Inflow = 5.15 cfs @ 12.19 hrs,  Volume= 0.433 af
Primary = 5.15 cfs @ 12.19 hrs,  Volume= 0.433 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Pond DP-1: Northern Wetlands
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Inflow Area=2.250 ac
5.15 cfs
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Summary for Pond DP-2: Southern Wetlands

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 5.330 ac, 0.00% Impervious,  Inflow Depth > 2.14"    for  100-Year event
Inflow = 10.82 cfs @ 12.21 hrs,  Volume= 0.952 af
Primary = 10.82 cfs @ 12.21 hrs,  Volume= 0.952 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Pond DP-2: Southern Wetlands
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Inflow Area=5.330 ac
10.82 cfs

10.82 cfs
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.130 48 Bio-Retention, Good, HSG B  (DA-2)

2.220 61 >75% Grass cover, Good, HSG B  (DA-1, DA-2, DA-3, DA-4)

3.860 98 Syn. Turf Field*  (DA-3)

1.370 98 Unconnected pavement, HSG B  (DA-1, DA-2, DA-3, DA-4)

7.580 86 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

3.720 HSG B DA-1, DA-2, DA-3, DA-4

0.000 HSG C

0.000 HSG D

3.860 Other DA-3

7.580 TOTAL AREA
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=1.970 ac   6.60% Impervious   Runoff Depth>0.38"Subcatchment DA-1: PROPOSED
   Flow Length=536'   Tc=14.4 min   UI Adjusted CN=62   Runoff=0.50 cfs  0.063 af

Runoff Area=1.370 ac   66.42% Impervious   Runoff Depth>1.49"Subcatchment DA-2: PROPOSED
   Flow Length=224'   Tc=6.9 min   CN=84   Runoff=2.46 cfs  0.170 af

Runoff Area=4.170 ac   99.76% Impervious   Runoff Depth>2.68"Subcatchment DA-3: Syn. Turf
   Tc=5.0 min   CN=98   Runoff=12.62 cfs  0.932 af

Runoff Area=0.070 ac   42.86% Impervious   Runoff Depth>1.05"Subcatchment DA-4: PROPOSED
   Tc=5.0 min   CN=77   Runoff=0.09 cfs  0.006 af

Peak Elev=3.10'  Storage=0.092 af   Inflow=2.46 cfs  0.170 afPond 1P: Bio-Retention Area
   Discarded=0.17 cfs  0.096 af   Primary=0.00 cfs  0.000 af   Outflow=0.17 cfs  0.096 af

Peak Elev=0.11'  Storage=0.154 af   Inflow=12.62 cfs  0.932 afPond 2P: Engineered Base Stone (9" Depth)
   Discarded=3.97 cfs  0.929 af   Primary=0.05 cfs  0.003 af   Outflow=4.02 cfs  0.931 af

   Inflow=0.54 cfs  0.069 afPond DP-1: Northern Wetlands
   Primary=0.54 cfs  0.069 af

   Inflow=0.05 cfs  0.003 afPond DP-2: Southern Wetlands
   Primary=0.05 cfs  0.003 af

Total Runoff Area = 7.580 ac   Runoff Volume = 1.171 af   Average Runoff Depth = 1.85"
31.00% Pervious = 2.350 ac     69.00% Impervious = 5.230 ac
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Summary for Subcatchment DA-1: PROPOSED

Runoff = 0.50 cfs @ 12.29 hrs,  Volume= 0.063 af,  Depth> 0.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-Year  Rainfall=3.10"

Area (ac) CN Description

1.840 61 >75% Grass cover, Good, HSG B
0.130 98 Unconnected pavement, HSG B

1.970 63 Weighted Average, UI Adjusted CN = 62
1.840 93.40% Pervious Area
0.130 6.60% Impervious Area
0.130 100.00% Unconnected

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

7.5 50 0.0100 0.11 Sheet Flow, Natural Turf Field
Grass: Short   n= 0.150   P2= 3.10"

2.0 86 0.0100 0.70 Shallow Concentrated Flow, Natural Turf Field
Short Grass Pasture   Kv= 7.0 fps

2.2 200 0.0100 1.50 Shallow Concentrated Flow, Grass Ditch
Grassed Waterway   Kv= 15.0 fps

2.7 200 0.0050 1.22 30.48 Channel Flow, Wetlands
Area= 25.0 sf  Perim= 20.0'  r= 1.25'
n= 0.100  Very weedy reaches w/pools

14.4 536 Total
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Subcatchment DA-1: PROPOSED
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Type III 24-hr 2-Year

Rainfall=3.10"

Runoff Area=1.970 ac

Runoff Volume=0.063 af

Runoff Depth>0.38"

Flow Length=536'

Tc=14.4 min

UI Adjusted CN=62

0.50 cfs
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Summary for Subcatchment DA-2: PROPOSED

Runoff = 2.46 cfs @ 12.10 hrs,  Volume= 0.170 af,  Depth> 1.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-Year  Rainfall=3.10"

Area (ac) CN Description

0.910 98 Unconnected pavement, HSG B
0.330 61 >75% Grass cover, Good, HSG B

* 0.130 48 Bio-Retention, Good, HSG B

1.370 84 Weighted Average
0.460 33.58% Pervious Area
0.910 66.42% Impervious Area
0.910 100.00% Unconnected

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

5.2 50 0.0250 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.5 124 0.0400 4.06 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 50 0.0100 0.70 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.9 224 Total

Subcatchment DA-2: PROPOSED
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Type III 24-hr 2-Year

Rainfall=3.10"

Runoff Area=1.370 ac

Runoff Volume=0.170 af

Runoff Depth>1.49"

Flow Length=224'

Tc=6.9 min

CN=84

2.46 cfs
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Summary for Subcatchment DA-3: Syn. Turf

*Syn. Turf Field is Modeled as Impervious Area to Accurately Depict the Amount of Runoff Which 
Infiltrates Into the Base Stone

[49] Hint: Tc<2dt may require smaller dt

Runoff = 12.62 cfs @ 12.07 hrs,  Volume= 0.932 af,  Depth> 2.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-Year  Rainfall=3.10"

Area (ac) CN Description

0.010 61 >75% Grass cover, Good, HSG B
0.300 98 Unconnected pavement, HSG B

* 3.860 98 Syn. Turf Field*

4.170 98 Weighted Average
0.010 0.24% Pervious Area
4.160 99.76% Impervious Area
0.300 7.21% Unconnected

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

5.0 Direct Entry, Base Stone

Subcatchment DA-3: Syn. Turf

Runoff
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Type III 24-hr 2-Year

Rainfall=3.10"

Runoff Area=4.170 ac

Runoff Volume=0.932 af

Runoff Depth>2.68"

Tc=5.0 min

CN=98

12.62 cfs
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Summary for Subcatchment DA-4: PROPOSED

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.09 cfs @ 12.08 hrs,  Volume= 0.006 af,  Depth> 1.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-Year  Rainfall=3.10"

Area (ac) CN Description

0.040 61 >75% Grass cover, Good, HSG B
0.030 98 Unconnected pavement, HSG B

0.070 77 Weighted Average
0.040 57.14% Pervious Area
0.030 42.86% Impervious Area
0.030 100.00% Unconnected

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

5.0 Direct Entry, 

Subcatchment DA-4: PROPOSED
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Type III 24-hr 2-Year

Rainfall=3.10"

Runoff Area=0.070 ac

Runoff Volume=0.006 af

Runoff Depth>1.05"

Tc=5.0 min

CN=77

0.09 cfs
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Summary for Pond 1P: Bio-Retention Area

Inflow Area = 1.370 ac, 66.42% Impervious,  Inflow Depth > 1.49"    for  2-Year event
Inflow = 2.46 cfs @ 12.10 hrs,  Volume= 0.170 af
Outflow = 0.17 cfs @ 14.03 hrs,  Volume= 0.096 af,  Atten= 93%,  Lag= 115.6 min
Discarded = 0.17 cfs @ 14.03 hrs,  Volume= 0.096 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 3.10' @ 14.03 hrs   Surf.Area= 0.164 ac   Storage= 0.092 af

Plug-Flow detention time= 186.6 min calculated for 0.096 af (57% of inflow)
Center-of-Mass det. time= 107.5 min ( 902.7 - 795.2 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 0.085 af 20.00'W x 150.00'L x 3.00'H Prismatoid  Z=1.0
0.243 af Overall  x 35.0% Voids

#2 3.00' 0.117 af 20.00'W x 150.00'L x 1.37'H Prismatoid  Z=3.0

0.202 af Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 3.75' 10.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#2 Discarded 0.00' 1.020 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.17 cfs @ 14.03 hrs  HW=3.10'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.17 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=0.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 1P: Bio-Retention Area

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

2

1

0

Inflow Area=1.370 ac

Peak Elev=3.10'

Storage=0.092 af

2.46 cfs
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0.17 cfs

0.00 cfs
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Summary for Pond 2P: Engineered Base Stone (9" Depth)

[82] Warning: Early inflow requires earlier time span

Inflow Area = 4.170 ac, 99.76% Impervious,  Inflow Depth > 2.68"    for  2-Year event
Inflow = 12.62 cfs @ 12.07 hrs,  Volume= 0.932 af
Outflow = 4.02 cfs @ 12.36 hrs,  Volume= 0.931 af,  Atten= 68%,  Lag= 17.3 min
Discarded = 3.97 cfs @ 11.85 hrs,  Volume= 0.929 af
Primary = 0.05 cfs @ 12.36 hrs,  Volume= 0.003 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 0.11' @ 12.36 hrs   Surf.Area= 3.857 ac   Storage= 0.154 af

Plug-Flow detention time= 9.1 min calculated for 0.928 af (100% of inflow)
Center-of-Mass det. time= 8.7 min ( 746.8 - 738.1 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 1.012 af 350.00'W x 480.00'L x 0.75'H 9" Stone Base
2.893 af Overall  x 35.0% Voids

#2 0.75' 0.337 af 350.00'W x 480.00'L x 0.25'H Top Stone + Infill Material
0.964 af Overall  x 35.0% Voids

1.350 af Total Available Storage

Device Routing     Invert Outlet Devices

#1 Discarded 0.00' 1.020 in/hr Exfiltration over Surface area   
#2 Primary 0.00' 10.0" Vert. F.E.S.    C= 0.600   

Discarded OutFlow  Max=3.97 cfs @ 11.85 hrs  HW=0.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 3.97 cfs)

Primary OutFlow  Max=0.05 cfs @ 12.36 hrs  HW=0.11'   (Free Discharge)
2=F.E.S.  (Orifice Controls 0.05 cfs @ 1.15 fps)



Type III 24-hr 2-Year  Rainfall=3.10"715260_POST_040312
  Printed  4/3/2012Prepared by Microsoft

Page 13HydroCAD® 9.10  s/n 02120  © 2010 HydroCAD Software Solutions LLC

Pond 2P: Engineered Base Stone (9" Depth)
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Inflow Area=4.170 ac

Peak Elev=0.11'

Storage=0.154 af

12.62 cfs

4.02 cfs

3.97 cfs

0.05 cfs
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Summary for Pond DP-1: Northern Wetlands

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.040 ac, 7.84% Impervious,  Inflow Depth > 0.40"    for  2-Year event
Inflow = 0.54 cfs @ 12.27 hrs,  Volume= 0.069 af
Primary = 0.54 cfs @ 12.27 hrs,  Volume= 0.069 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Pond DP-1: Northern Wetlands
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Inflow Area=2.040 ac
0.54 cfs
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Summary for Pond DP-2: Southern Wetlands

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 5.540 ac, 91.52% Impervious,  Inflow Depth > 0.01"    for  2-Year event
Inflow = 0.05 cfs @ 12.36 hrs,  Volume= 0.003 af
Primary = 0.05 cfs @ 12.36 hrs,  Volume= 0.003 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Pond DP-2: Southern Wetlands
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=1.970 ac   6.60% Impervious   Runoff Depth>1.02"Subcatchment DA-1: PROPOSED
   Flow Length=536'   Tc=14.4 min   UI Adjusted CN=62   Runoff=1.77 cfs  0.168 af

Runoff Area=1.370 ac   66.42% Impervious   Runoff Depth>2.64"Subcatchment DA-2: PROPOSED
   Flow Length=224'   Tc=6.9 min   CN=84   Runoff=4.31 cfs  0.301 af

Runoff Area=4.170 ac   99.76% Impervious   Runoff Depth>3.96"Subcatchment DA-3: Syn. Turf
   Tc=5.0 min   CN=98   Runoff=18.45 cfs  1.377 af

Runoff Area=0.070 ac   42.86% Impervious   Runoff Depth>2.05"Subcatchment DA-4: PROPOSED
   Tc=5.0 min   CN=77   Runoff=0.18 cfs  0.012 af

Peak Elev=3.84'  Storage=0.151 af   Inflow=4.31 cfs  0.301 afPond 1P: Bio-Retention Area
   Discarded=0.19 cfs  0.141 af   Primary=0.68 cfs  0.045 af   Outflow=0.86 cfs  0.186 af

Peak Elev=0.24'  Storage=0.318 af   Inflow=18.45 cfs  1.377 afPond 2P: Engineered Base Stone (9" Depth)
   Discarded=3.97 cfs  1.360 af   Primary=0.21 cfs  0.016 af   Outflow=4.18 cfs  1.376 af

   Inflow=1.87 cfs  0.180 afPond DP-1: Northern Wetlands
   Primary=1.87 cfs  0.180 af

   Inflow=0.88 cfs  0.061 afPond DP-2: Southern Wetlands
   Primary=0.88 cfs  0.061 af

Total Runoff Area = 7.580 ac   Runoff Volume = 1.858 af   Average Runoff Depth = 2.94"
31.00% Pervious = 2.350 ac     69.00% Impervious = 5.230 ac
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Summary for Subcatchment DA-1: PROPOSED

Runoff = 1.77 cfs @ 12.22 hrs,  Volume= 0.168 af,  Depth> 1.02"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-Year  Rainfall=4.50"

Area (ac) CN Description

1.840 61 >75% Grass cover, Good, HSG B
0.130 98 Unconnected pavement, HSG B

1.970 63 Weighted Average, UI Adjusted CN = 62
1.840 93.40% Pervious Area
0.130 6.60% Impervious Area
0.130 100.00% Unconnected

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

7.5 50 0.0100 0.11 Sheet Flow, Natural Turf Field
Grass: Short   n= 0.150   P2= 3.10"

2.0 86 0.0100 0.70 Shallow Concentrated Flow, Natural Turf Field
Short Grass Pasture   Kv= 7.0 fps

2.2 200 0.0100 1.50 Shallow Concentrated Flow, Grass Ditch
Grassed Waterway   Kv= 15.0 fps

2.7 200 0.0050 1.22 30.48 Channel Flow, Wetlands
Area= 25.0 sf  Perim= 20.0'  r= 1.25'
n= 0.100  Very weedy reaches w/pools

14.4 536 Total
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Subcatchment DA-1: PROPOSED
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Type III 24-hr 10-Year

Rainfall=4.50"

Runoff Area=1.970 ac

Runoff Volume=0.168 af

Runoff Depth>1.02"

Flow Length=536'

Tc=14.4 min

UI Adjusted CN=62

1.77 cfs
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Summary for Subcatchment DA-2: PROPOSED

Runoff = 4.31 cfs @ 12.10 hrs,  Volume= 0.301 af,  Depth> 2.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-Year  Rainfall=4.50"

Area (ac) CN Description

0.910 98 Unconnected pavement, HSG B
0.330 61 >75% Grass cover, Good, HSG B

* 0.130 48 Bio-Retention, Good, HSG B

1.370 84 Weighted Average
0.460 33.58% Pervious Area
0.910 66.42% Impervious Area
0.910 100.00% Unconnected

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

5.2 50 0.0250 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.5 124 0.0400 4.06 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 50 0.0100 0.70 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.9 224 Total

Subcatchment DA-2: PROPOSED
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Type III 24-hr 10-Year

Rainfall=4.50"

Runoff Area=1.370 ac

Runoff Volume=0.301 af

Runoff Depth>2.64"

Flow Length=224'

Tc=6.9 min

CN=84

4.31 cfs



Type III 24-hr 10-Year  Rainfall=4.50"715260_POST_040312
  Printed  4/3/2012Prepared by Microsoft

Page 20HydroCAD® 9.10  s/n 02120  © 2010 HydroCAD Software Solutions LLC

Summary for Subcatchment DA-3: Syn. Turf

*Syn. Turf Field is Modeled as Impervious Area to Accurately Depict the Amount of Runoff Which 
Infiltrates Into the Base Stone

[49] Hint: Tc<2dt may require smaller dt

Runoff = 18.45 cfs @ 12.07 hrs,  Volume= 1.377 af,  Depth> 3.96"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-Year  Rainfall=4.50"

Area (ac) CN Description

0.010 61 >75% Grass cover, Good, HSG B
0.300 98 Unconnected pavement, HSG B

* 3.860 98 Syn. Turf Field*

4.170 98 Weighted Average
0.010 0.24% Pervious Area
4.160 99.76% Impervious Area
0.300 7.21% Unconnected

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

5.0 Direct Entry, Base Stone

Subcatchment DA-3: Syn. Turf
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Type III 24-hr 10-Year

Rainfall=4.50"

Runoff Area=4.170 ac

Runoff Volume=1.377 af

Runoff Depth>3.96"

Tc=5.0 min

CN=98

18.45 cfs
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Summary for Subcatchment DA-4: PROPOSED

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.18 cfs @ 12.08 hrs,  Volume= 0.012 af,  Depth> 2.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-Year  Rainfall=4.50"

Area (ac) CN Description

0.040 61 >75% Grass cover, Good, HSG B
0.030 98 Unconnected pavement, HSG B

0.070 77 Weighted Average
0.040 57.14% Pervious Area
0.030 42.86% Impervious Area
0.030 100.00% Unconnected

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

5.0 Direct Entry, 

Subcatchment DA-4: PROPOSED
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Type III 24-hr 10-Year

Rainfall=4.50"

Runoff Area=0.070 ac

Runoff Volume=0.012 af

Runoff Depth>2.05"

Tc=5.0 min

CN=77

0.18 cfs
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Summary for Pond 1P: Bio-Retention Area

Inflow Area = 1.370 ac, 66.42% Impervious,  Inflow Depth > 2.64"    for  10-Year event
Inflow = 4.31 cfs @ 12.10 hrs,  Volume= 0.301 af
Outflow = 0.86 cfs @ 12.56 hrs,  Volume= 0.186 af,  Atten= 80%,  Lag= 27.7 min
Discarded = 0.19 cfs @ 12.56 hrs,  Volume= 0.141 af
Primary = 0.68 cfs @ 12.56 hrs,  Volume= 0.045 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 3.84' @ 12.56 hrs   Surf.Area= 0.182 ac   Storage= 0.151 af

Plug-Flow detention time= 173.9 min calculated for 0.185 af (61% of inflow)
Center-of-Mass det. time= 100.8 min ( 882.8 - 781.9 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 0.085 af 20.00'W x 150.00'L x 3.00'H Prismatoid  Z=1.0
0.243 af Overall  x 35.0% Voids

#2 3.00' 0.117 af 20.00'W x 150.00'L x 1.37'H Prismatoid  Z=3.0

0.202 af Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 3.75' 10.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#2 Discarded 0.00' 1.020 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.19 cfs @ 12.56 hrs  HW=3.84'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.19 cfs)

Primary OutFlow  Max=0.66 cfs @ 12.56 hrs  HW=3.84'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.66 cfs @ 0.74 fps)
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Pond 1P: Bio-Retention Area

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

4

3

2

1

0

Inflow Area=1.370 ac

Peak Elev=3.84'

Storage=0.151 af

4.31 cfs

0.86 cfs

0.19 cfs

0.68 cfs



Type III 24-hr 10-Year  Rainfall=4.50"715260_POST_040312
  Printed  4/3/2012Prepared by Microsoft

Page 24HydroCAD® 9.10  s/n 02120  © 2010 HydroCAD Software Solutions LLC

Summary for Pond 2P: Engineered Base Stone (9" Depth)

[82] Warning: Early inflow requires earlier time span

Inflow Area = 4.170 ac, 99.76% Impervious,  Inflow Depth > 3.96"    for  10-Year event
Inflow = 18.45 cfs @ 12.07 hrs,  Volume= 1.377 af
Outflow = 4.18 cfs @ 12.46 hrs,  Volume= 1.376 af,  Atten= 77%,  Lag= 23.4 min
Discarded = 3.97 cfs @ 11.75 hrs,  Volume= 1.360 af
Primary = 0.21 cfs @ 12.46 hrs,  Volume= 0.016 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 0.24' @ 12.46 hrs   Surf.Area= 3.857 ac   Storage= 0.318 af

Plug-Flow detention time= 18.7 min calculated for 1.371 af (100% of inflow)
Center-of-Mass det. time= 18.2 min ( 753.2 - 735.0 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 1.012 af 350.00'W x 480.00'L x 0.75'H 9" Stone Base
2.893 af Overall  x 35.0% Voids

#2 0.75' 0.337 af 350.00'W x 480.00'L x 0.25'H Top Stone + Infill Material
0.964 af Overall  x 35.0% Voids

1.350 af Total Available Storage

Device Routing     Invert Outlet Devices

#1 Discarded 0.00' 1.020 in/hr Exfiltration over Surface area   
#2 Primary 0.00' 10.0" Vert. F.E.S.    C= 0.600   

Discarded OutFlow  Max=3.97 cfs @ 11.75 hrs  HW=0.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 3.97 cfs)

Primary OutFlow  Max=0.21 cfs @ 12.46 hrs  HW=0.24'   (Free Discharge)
2=F.E.S.  (Orifice Controls 0.21 cfs @ 1.65 fps)
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Pond 2P: Engineered Base Stone (9" Depth)
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Summary for Pond DP-1: Northern Wetlands

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.040 ac, 7.84% Impervious,  Inflow Depth > 1.06"    for  10-Year event
Inflow = 1.87 cfs @ 12.22 hrs,  Volume= 0.180 af
Primary = 1.87 cfs @ 12.22 hrs,  Volume= 0.180 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Pond DP-1: Northern Wetlands
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Summary for Pond DP-2: Southern Wetlands

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 5.540 ac, 91.52% Impervious,  Inflow Depth = 0.13"    for  10-Year event
Inflow = 0.88 cfs @ 12.56 hrs,  Volume= 0.061 af
Primary = 0.88 cfs @ 12.56 hrs,  Volume= 0.061 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Pond DP-2: Southern Wetlands
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=1.970 ac   6.60% Impervious   Runoff Depth>2.23"Subcatchment DA-1: PROPOSED
   Flow Length=536'   Tc=14.4 min   UI Adjusted CN=62   Runoff=4.17 cfs  0.366 af

Runoff Area=1.370 ac   66.42% Impervious   Runoff Depth>4.40"Subcatchment DA-2: PROPOSED
   Flow Length=224'   Tc=6.9 min   CN=84   Runoff=7.03 cfs  0.502 af

Runoff Area=4.170 ac   99.76% Impervious   Runoff Depth>5.78"Subcatchment DA-3: Syn. Turf
   Tc=5.0 min   CN=98   Runoff=26.75 cfs  2.010 af

Runoff Area=0.070 ac   42.86% Impervious   Runoff Depth>3.67"Subcatchment DA-4: PROPOSED
   Tc=5.0 min   CN=77   Runoff=0.32 cfs  0.021 af

Peak Elev=4.08'  Storage=0.174 af   Inflow=7.03 cfs  0.502 afPond 1P: Bio-Retention Area
   Discarded=0.19 cfs  0.154 af   Primary=4.90 cfs  0.216 af   Outflow=5.10 cfs  0.371 af

Peak Elev=0.42'  Storage=0.572 af   Inflow=26.75 cfs  2.010 afPond 2P: Engineered Base Stone (9" Depth)
   Discarded=3.97 cfs  1.933 af   Primary=0.62 cfs  0.076 af   Outflow=4.58 cfs  2.009 af

   Inflow=4.34 cfs  0.388 afPond DP-1: Northern Wetlands
   Primary=4.34 cfs  0.388 af

   Inflow=5.32 cfs  0.292 afPond DP-2: Southern Wetlands
   Primary=5.32 cfs  0.292 af

Total Runoff Area = 7.580 ac   Runoff Volume = 2.899 af   Average Runoff Depth = 4.59"
31.00% Pervious = 2.350 ac     69.00% Impervious = 5.230 ac
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Summary for Subcatchment DA-1: PROPOSED

Runoff = 4.17 cfs @ 12.21 hrs,  Volume= 0.366 af,  Depth> 2.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-Year  Rainfall=6.50"

Area (ac) CN Description

1.840 61 >75% Grass cover, Good, HSG B
0.130 98 Unconnected pavement, HSG B

1.970 63 Weighted Average, UI Adjusted CN = 62
1.840 93.40% Pervious Area
0.130 6.60% Impervious Area
0.130 100.00% Unconnected

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

7.5 50 0.0100 0.11 Sheet Flow, Natural Turf Field
Grass: Short   n= 0.150   P2= 3.10"

2.0 86 0.0100 0.70 Shallow Concentrated Flow, Natural Turf Field
Short Grass Pasture   Kv= 7.0 fps

2.2 200 0.0100 1.50 Shallow Concentrated Flow, Grass Ditch
Grassed Waterway   Kv= 15.0 fps

2.7 200 0.0050 1.22 30.48 Channel Flow, Wetlands
Area= 25.0 sf  Perim= 20.0'  r= 1.25'
n= 0.100  Very weedy reaches w/pools

14.4 536 Total
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Subcatchment DA-1: PROPOSED
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Flow Length=536'

Tc=14.4 min

UI Adjusted CN=62
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Summary for Subcatchment DA-2: PROPOSED

Runoff = 7.03 cfs @ 12.10 hrs,  Volume= 0.502 af,  Depth> 4.40"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-Year  Rainfall=6.50"

Area (ac) CN Description

0.910 98 Unconnected pavement, HSG B
0.330 61 >75% Grass cover, Good, HSG B

* 0.130 48 Bio-Retention, Good, HSG B

1.370 84 Weighted Average
0.460 33.58% Pervious Area
0.910 66.42% Impervious Area
0.910 100.00% Unconnected

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

5.2 50 0.0250 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.5 124 0.0400 4.06 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 50 0.0100 0.70 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.9 224 Total

Subcatchment DA-2: PROPOSED
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Runoff Area=1.370 ac

Runoff Volume=0.502 af
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Flow Length=224'
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Summary for Subcatchment DA-3: Syn. Turf

*Syn. Turf Field is Modeled as Impervious Area to Accurately Depict the Amount of Runoff Which 
Infiltrates Into the Base Stone

[49] Hint: Tc<2dt may require smaller dt

Runoff = 26.75 cfs @ 12.07 hrs,  Volume= 2.010 af,  Depth> 5.78"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-Year  Rainfall=6.50"

Area (ac) CN Description

0.010 61 >75% Grass cover, Good, HSG B
0.300 98 Unconnected pavement, HSG B

* 3.860 98 Syn. Turf Field*

4.170 98 Weighted Average
0.010 0.24% Pervious Area
4.160 99.76% Impervious Area
0.300 7.21% Unconnected

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

5.0 Direct Entry, Base Stone

Subcatchment DA-3: Syn. Turf
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Summary for Subcatchment DA-4: PROPOSED

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.32 cfs @ 12.08 hrs,  Volume= 0.021 af,  Depth> 3.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-Year  Rainfall=6.50"

Area (ac) CN Description

0.040 61 >75% Grass cover, Good, HSG B
0.030 98 Unconnected pavement, HSG B

0.070 77 Weighted Average
0.040 57.14% Pervious Area
0.030 42.86% Impervious Area
0.030 100.00% Unconnected

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

5.0 Direct Entry, 

Subcatchment DA-4: PROPOSED
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Summary for Pond 1P: Bio-Retention Area

Inflow Area = 1.370 ac, 66.42% Impervious,  Inflow Depth > 4.40"    for  100-Year event
Inflow = 7.03 cfs @ 12.10 hrs,  Volume= 0.502 af
Outflow = 5.10 cfs @ 12.20 hrs,  Volume= 0.371 af,  Atten= 28%,  Lag= 5.7 min
Discarded = 0.19 cfs @ 12.20 hrs,  Volume= 0.154 af
Primary = 4.90 cfs @ 12.20 hrs,  Volume= 0.216 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 4.08' @ 12.20 hrs   Surf.Area= 0.188 ac   Storage= 0.174 af

Plug-Flow detention time= 110.0 min calculated for 0.371 af (74% of inflow)
Center-of-Mass det. time= 48.2 min ( 818.0 - 769.8 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 0.085 af 20.00'W x 150.00'L x 3.00'H Prismatoid  Z=1.0
0.243 af Overall  x 35.0% Voids

#2 3.00' 0.117 af 20.00'W x 150.00'L x 1.37'H Prismatoid  Z=3.0

0.202 af Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary 3.75' 10.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#2 Discarded 0.00' 1.020 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.19 cfs @ 12.20 hrs  HW=4.08'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.19 cfs)

Primary OutFlow  Max=4.85 cfs @ 12.20 hrs  HW=4.08'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 4.85 cfs @ 1.46 fps)
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Pond 1P: Bio-Retention Area
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Summary for Pond 2P: Engineered Base Stone (9" Depth)

[82] Warning: Early inflow requires earlier time span

Inflow Area = 4.170 ac, 99.76% Impervious,  Inflow Depth > 5.78"    for  100-Year event
Inflow = 26.75 cfs @ 12.07 hrs,  Volume= 2.010 af
Outflow = 4.58 cfs @ 12.52 hrs,  Volume= 2.009 af,  Atten= 83%,  Lag= 27.2 min
Discarded = 3.97 cfs @ 11.65 hrs,  Volume= 1.933 af
Primary = 0.62 cfs @ 12.52 hrs,  Volume= 0.076 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 0.42' @ 12.52 hrs   Surf.Area= 3.857 ac   Storage= 0.572 af

Plug-Flow detention time= 34.4 min calculated for 2.008 af (100% of inflow)
Center-of-Mass det. time= 34.0 min ( 767.0 - 733.1 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 1.012 af 350.00'W x 480.00'L x 0.75'H 9" Stone Base
2.893 af Overall  x 35.0% Voids

#2 0.75' 0.337 af 350.00'W x 480.00'L x 0.25'H Top Stone + Infill Material
0.964 af Overall  x 35.0% Voids

1.350 af Total Available Storage

Device Routing     Invert Outlet Devices

#1 Discarded 0.00' 1.020 in/hr Exfiltration over Surface area   
#2 Primary 0.00' 10.0" Vert. F.E.S.    C= 0.600   

Discarded OutFlow  Max=3.97 cfs @ 11.65 hrs  HW=0.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 3.97 cfs)

Primary OutFlow  Max=0.62 cfs @ 12.52 hrs  HW=0.42'   (Free Discharge)
2=F.E.S.  (Orifice Controls 0.62 cfs @ 2.22 fps)
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Pond 2P: Engineered Base Stone (9" Depth)
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Summary for Pond DP-1: Northern Wetlands

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.040 ac, 7.84% Impervious,  Inflow Depth > 2.28"    for  100-Year event
Inflow = 4.34 cfs @ 12.21 hrs,  Volume= 0.388 af
Primary = 4.34 cfs @ 12.21 hrs,  Volume= 0.388 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Pond DP-1: Northern Wetlands
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Summary for Pond DP-2: Southern Wetlands

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 5.540 ac, 91.52% Impervious,  Inflow Depth = 0.63"    for  100-Year event
Inflow = 5.32 cfs @ 12.20 hrs,  Volume= 0.292 af
Primary = 5.32 cfs @ 12.20 hrs,  Volume= 0.292 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Pond DP-2: Southern Wetlands
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NOTIFICATION TO ABUTTERS 
UNDER THE MASSACHUSETTS WETLANDS PROTECTION ACT 

AND THE TOWN OF ACTON WETLANDS BYLAW 
 
 
 In accordance with the second paragraph of Massachusetts General Laws Chapter 131, Section 40 
and the Town of Acton Bylaws, you are hereby notified of the following: 
 
The Applicant:    Acton Boxborough Regional School District          

Address    16 Charter Road, Acton, MA Phone   (978) 264-3300 

 
has filed a Notice of Intent with the Acton Conservation Commission seeking permission to remove, fill, 
dredge or alter an Area Subject to Protection under the Wetlands Protection Act. 
 
Applicant’s Representative:      Gale Associates, Inc. 

Address   163 Libbey Parkway, Weymouth, MA 01289 Phone  (781) 335-6465      

 

The address of the property where the activity is proposed    16 Charter Road, Acton, MA 01720 
 
Town Atlas Plate/Map    F3-15, F3-16  Parcel/Lot      
 

Project Description The Acton Boxborough Regional School District (ABRSD) is proposing to renovate 

The Lower Fields athletic facilities which are located at the Acton Boxborough Regional High School. 

The renovation project will consist of the construction of one (1) natural turf multipurpose field, two (2) 

synthetic turf multipurpose fields, new athletic lighting, improvements to the adjacent T.J. O’Grady Skate 

Park, expansion of existing parking area, improved stormwater management and related site 

improvements.   

 

For more information please contact the Conservation Office at 978-929-6634 or email NR@acton-
ma.gov.  Copies of the Notice of Intent may be examined at the Conservation Office, Acton Town Hall, 
472 Main Street, Acton between the hours of 9:00 A.M. and 4:30 P.M. Monday through Friday.     
 
 
A Public Hearing will be held at the Acton Town Hall, 472 Main Street, on Wednesday,  
   April 18, 2012 at      7:00  P.M. 
   (date) 
 
 The notice of the public hearing will be published at least five (5) days in advance in the Acton 
edition of the Beacon newspaper or Metrowest Daily News. 
 
NOTE:  You may also contact your local conservation commission or the nearest Department of 
Environmental Protection Regional Office* for the information about this application or, the Wetlands 
Protection Act.  Acton is in the Central Region.  To contact DEP, call: 
 

*DEP Central Region:  508-792-7650 
627 Main Street, Worcester, MA 01608 




