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Project introduction:

The applicant, Cresent Builders, Inc., is proposing to develop the existing property located off Sterling
Road in Lancaster, Massachusetts. The property is identified as Assessor Map 41, Lot 34B containing
approximately 45.4 +/- acres and is serviced by municipal water and sewer. The proposed
development is submitted for review by the Lancaster Zoning Board of Appeals under Massachusetts
Comprehensiver Permit M.G.L. c. 40B.

The proposed project is designed as a multi-unit apartment style complex and single family
homeownership on two separate distinct parcels, shown as Lot B1 and B2. Access to both properties
is proposed via separate entrances off Sterling Road. On Lot B1, A development of 136 apartment
units in three buildings on Lot B1 is proposed, with access drives, parking areas, passive recreation
areas and associated appurtenances. A development of sixty-four (64) single family dwellings on
individual lots within the Lot B2 parcel is proposed with access roadways and utilities. The Project
will utifize public water, sewer, gas, electric, telephone and cable if available.

The purpose of these calculations is to demonstrate design compliance of the Project’s stormwater
management system for water quantity and quality objectives of the DEP’s Stormwater Ma nagement
Policy, the Town of Lancaster’s Stormwater Management and Erosion Control Bylaws. As designed,
the system will mitigate peak rates and volumes of runoff for starms up to and including the 100-
year event under post-construction conditions.

Methodology/Sources of Data:

The overall storm water management plan for the project is designed to maintain the peak rate of
storm water runoff and runoff volumes from the site after development. The Soil Conservation
Service Modified Soil Cover Complex Method, the computer program "HydroCAD" by Applied
Microcomputer Systems, and the procedures specified in Urban Hydrology for storm Small
Watersheds were used to determine pre-and post-developed peak flow rates of runoff from the site.
The storm events have been compiled from the Soil Conservation Services Technical Report No. 55
and the U.S. Department of Commerce Technical Paper (TP 40). The 2-year, 10-year, 25-year and
100-year storm events have been utilized for hydrology calculations. The rainfall data for the Type llI,
24-hour storm events follow:

24-Hour Storm Rainfall {inches)

2 3.20
10 4.80
25 5.50
100 7.0

The storm water runoff will be controlled through the use of “Best Management Practices” and in

conformance with the MADEP Stormwater Management Policy. The proposed Project will result in
an improvement over the existing conditions, by constructing a storm water management system

that will provide treatment, groundwater recharge and reduce the peak rates of runoff and offsite
runoff volumes.

The piped drainage system has been designed utilizing the Rational Method for the 25 year storm
event to size street drains.



Soils:

The Natural Resources Conservation Service (NRCS), Hydrologic Soils Group Map for Worcester
county, Massachusetts indicates that the on-site soils consist of Woodbridge Fine Sandy Loam-311B,
Ridgebury Fine Sandy Loam-71A, Merrimac Fine Sandy Loam 254B and Chatfield Hollis Rock, 102C.
NRCS assigned hydrologic soil rating for these soils ranges from A to D sail classification. The majority
of the site consists of C/D hydrologic soil rating. The soils along the southerly property boundary
consists of Merrimac with an A rating. On-site soil testing was performed to determine groundwater
elevations and confirm soil classifications. Based on site area limitations and economic factors the
"Simple Dynamic” method was used in the design analysis for the stormwater drainage basins.

Existing Conditions Overview:

The Project is located off Sterling Road and identified as Assessor Map 41, Lot 34B containing
approximately 45.4 +/- acres. The site is currently undeveloped woodlands with a bordering
vegetated wetland area centrally located on the property. The site gently slopes from Sterling Road
(North) to the rear property boundary (South) with a change in elevation of approximately thirty-
firve (35) feet.

The existing site is divided into four {4} existing watershed subcatchment areas. See the attached
Pre-Development Subcatchment Area Plan for delineations with associated Design Points (DP).

Description Design Point Comments
15 DP-1 Overland flow to the Northeast
25 DP-2 Overland flow central portion of the site
35 DP-3 Overland flow to the Southwest
45 DP-4 Overland flow to the Southeast Corner

Proposed Conditions Overview:

The proposed project is designed as a multi-unit apartment style complex and single family
homeownership on two separate distinct parcels, shown as Lot B1 and B2. Access to both properties
is proposed via separate entrances off Sterling Road. On Lot B1, A development of 136 apartment
units in three buildings on Lot B1 is proposed, with access drives, parking areas, passive recreation
areas and associated appurtenances. A development of sixty-four (64) single family dwellings on
individual lots within the Lot B2 parcel is proposed with access roadways and utilities. The Runoff
generated from the Project will be collected via deep sump catch basins where it will be conveyed to
a drainage basins systems for mitigation. These systems will mitigate the peak rate and volume of
runoff through the 100-year storm event. The proposed systems will reduce or match all post-
development peak flows for design storms up to and including the 100-year storm event.

The proposed runoff areas have been divided into several subcatchments. The subcatchment areas
are directed to the various drainage basin and outflows are combined at the design points (Links DP-
1 thru DP-4).



The proposed systems will reduce all post-development flow rates and volumes of runoff up to and
including the 100-year event to existing levels at al| abutting areas. Existing uncaptured off-site
runoff not associated with the Project will continue to flow overland without change.

Design Point

Comments

DP-1 Uncaptured overland flow to the Northern BYW
DP-1 Piped flow to the Subsurface Chamber Array #1
DpP-2 Piped flow to the Subsurface Chamber Array #3
DP-2 Uncaptured flow to the Eastern BVW

The following is summary comparison of Pre- and Past-Developed Rates and Volumes of Runoff:

Summary of Peak Stormwater Runoff Rates:
Design 2-Yr Peak Flow 10-Yr Peak Flow 25-Yr Peak Flow 100-Yr Peak Flow
Paoint {cfs) {cfs) [cfs) [cfs)
Existing | Proposed | Existing | Proposed Existing | Proposed | Existing | Proposed
(15) 3.20 2.05 6.67 4.20 8.29 5.19 11.86 9.24
DP-1
(25) 20.32 17.82 47.66 45.01 60.88 59.20 50.74 89.03
DP-2
(35) 1.80 1.47 5.74 3.86 7.80 491 12.60 7.18
DP-3
{4s) 0.68 0.57 2.80 1.95 3.98 2.67 6.82 4.40
DP-4
Summary of Peak Stormwater Runoff Volumes:
Design 2-Yr Volume 10-Yr Volume 25-Yr Volume 100-Yr Volume
Point (cu.ft.} {cu.ft.) cu.ft.) [cu.ft.)
Existing I71'¢:v_‘t_'.-_osed’ Existing | Proposed | Existing | Proposed Existing | Proposed
(15) 0.38 0.20 0.77 0.50 0.95 0.68 1.37 1.09
DP-1
(25) 2.78 2.50 6.11 5.96 7.73 7.64 11.44 11.44
DP-2
(35) 0.26 0.21 0.68 0.63 0.85 0.84 1.40 1.30
Dp-3
(4s) 0.11 0.07 0.33 0.19 0.44 0.25 0.72 0.39
DP-4 '
Summary:

The calculations performed for all design storm events indicate that the total peak rates and volumes
of runoff for the Project as proposed will not exceed those of existing conditions with the
implementation of the stormwater management system. With the implementation of the
stormwater management system as designed, along with the Operation and Maintenance plan
contained herein, alf of the objectives of the DEP’s Stormwater Management Regulations are
satisfied.
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Hydrologic Sail Group—Worcester County, Massachusetts, Northeastern Part

Lancaster MA

Hydrologic Soil Group

Map unit symbol

Map unit name

Rating

Acres in ADI

Percent of AOI

BA

31A

Scarborg mucky fine
j sandy loam, 0 o 3

i‘ percent slopes

. Walpole sandy loam, 0
{ to 3 percent slopes

{AD

|BID

4.5

253

0.9%

4.9%

53A

! Freetown muck,
ponded, O to 1
percent slopes

B/D

8.0

1.6%

70A

Ridgebury fine sandy
loam, 0 to 3 percent
slopes

‘D

14.3

2.8%

T1A

Ridgebury fine sandy
loam, O to 3 percent
slopes, extremely

| stony

14.7

2.9%

71B

i Ridgebury fine sandy
loam, 3 to 8 percent
slopes, extremely
stony

1.2

0.2%

73A

Whitman fine sandy
loam, 0 to 3 percent
slopes, extremely
stony

289

5.6%

102C

Chatfield-Hallis-Rack
outcrop complex, 0 to
15 percent slopes

117

2.3%

245C

Hinckley loamy sand, 8
to 15 percent slopes

A

4.3

0.8%

245E

Hinckley loamy sand, 25
to 35 percent slopes

08:

0.2%

234B

Merrimac fine sandy
loam, 3 to 8 percent
slopes

105.4

20.5%

254C

255A

' Merrimac fine sandy
loam, 8 to 15 percent
slopes

Windsor loamy sand, 0
to 3 percent slopes

A

10.5

2.0%

0.0%

255D

- Windsor loamy sand, 15
to 25 percent slopes

al

58,

1.1%

260A

2608

i Sudbury fine sandy
! loam, 0 to 3 percent
slopes

. Sudbud fine sandyr 7

loam, 3 to 8 percent
slopes

B

10.5

6.2

2.0%

1.2%

UshbA  Natural Resources

Conservation Service

National Cooperative Soil Survey

Web Soil Survey

6/17/2018
Page 3 of 5



Hydrologic Soil Group—Worcester County, Massachusetts, Northeastern Part

Lancaster MA

Map unit symbol Map unit name Rating Acres in ADI Percent of AOI
2758 Agawam fine sandy ‘B 10.0 1.9%
loam, 3 to 8 percent
slopes '
3058 Paxton fine sandy loam, .C 83.7 16.3%
3 to 8 percent slopes |
S o !
305C Paxton fine sandy loam, ;| C 233¢ 4.5%
8 to 15 percent slopes i
308D r Paxion fine sandy loam, | C 9.2 1.8%
15 to 25 percent !
slopes f
3088 : Paxton fine sandy loam, | C 17.6 3.4%
0 to 8 percent slopes, ‘
very stony 1
306C Paxton fine sandy loam, {C 14.3 . 2.8%
i Bto 15 percent i
slopes, very stony
306D Paxton fine sandy loam, ’ C 0.0 0.0%
15 to 25 percent
slopes, very stony
3078 Paxton fine sandy leam, |C 1.0 0.2%
0 to 8 percent slopes,
extremely stony
307C Paxton fine sandy loam, ‘ C 7.0 1.4%
8 io 15 percent !
slopes, extremely
stony
310B Woodbridge fine sandy | C/D 59.4 11.6%
loam, 3 to B percent
; slopes
311B Woodbridge fine sandy | C/D 36.1 7.0%
loam, 0 to B percent
slopes, very stony ;
Totals for Area of Interest 513.8 } 100.0%
uspa  Natural Resources Web Soil Survey 6M7/2018
Conservation Service National Cooperative Soil Survey Page 4 of 5



Hydrologic Soil Group—Warcester County, Massachusetts, Northeastern Part Lancaster MA

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned fo four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Sails having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential} when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

us Natural Resources Web Soil Survey 6/17/2018
Conservation Service National Cooperative Soil Survey Page 5of 5



Important: When
filling out forms
on the computer,
use only the tab
key to move your
cursor - do not
use the raturn
key.

Massachuseits Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

A. Introduction

A Stormwater Report must be submitted with the Notice of Intent permit application to document
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for
the Stormwater Report {which should provide more substantive and detailed information) but is offered
here as a tool to help the applicant organize their Stormwater Management documentation for their
Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist,
the Stormwater Report must contain the engineering computations and supporting information set forth in
Volume 3 of the Massachusetis Stormwater Handbook. The Stormwater Report must be prepared and
certified by a Registered Professional Engineer (RPE) licensed in the Commenwealth.

The Stormwater Report must include:
¢ The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see
page 2) that certifies that the Stormwater Report contains all required submittals. This Checklist
is to be used as the cover for the completed Stormwater Report.
Applicant/Project Name
Project Address
Name of Firm and Registered Professional Engineer that prepared the Report
Long-Term Pollution Prevention Plan required by Standards 4-6
Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required
by Standard 8°
= Operation and Maintenance Plan required by Standard 9

In addition to all plans and supporting information, the Stormwater Report must include a brief narrative
describing stormwater management practices, including environmentally sensitive site design and LID
techniques, along with a diagram depicting runoff through the proposed BMP treatment train. Plans are
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types,
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHFPPL), and any areas on the site
where infiltration rate is greater than 2.4 inches per hour. The Plans shall identify the drainage areas for
both existing and proposed conditions at a scale that enables verification of supporting caleulations.

As noted in the Checklist, the Stormwater Management Report shall document compliance with each of
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook. The
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the
Massachusetts Stormwater Handbook.

To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report
Checklist by checking the box to indicate that the specified information has been included in the
Stormwater Report. If any of the information specified in the checklist has not been submitted, the
applicant must provide an explanation. The completed Stormwater Report Checklist and Certification
must be submitted with the Stormwater Report.

* The Stormwater Report may also include the |llicit Discharge Compliance Statement required by Standard 10. If not included in
the Stormwater Report, the lllicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to
the post-canstruction best management praclices.

2 For some complex projects, it may not be possible to include the Canstruction Period Erosion and Sedimentation Control Plan in
the Stormwater Report. In that event, the issuing authority has the discretion to issue an Order of Conditions that approves the
project and includes a condition requiring the proponent to submit the Construction Pericd Erosion and Sedimentation Contrel Plan
before commencing any tand disturbance activity on the site.

Stormwater Checklist « 04/01/08

Stormwater Report Checklist - Page 108



Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

B. Stormwater Checklist and Certification

The following checklist is intended to serve as a guide for applicants as to the elements that ordinarily
need to be addressed in a complete Stormwater Report, The checklist is also intended to provide
conservation commissions and other reviewing authorities with a summary of the components necessary
for a comprehensive Stormwater Report that addresses the ten Stormwater Standards,

Note: Because stormwater requirements vary from project to project, it is possible that a complete
Stormwater Report may not include information on some of the subjects specified in the Checklist. If it is
determined that a specific item does not apply to the project under review, please note that the item is not
applicable (N.A.) and provide the reasons for that determination.

A complete checklist must include the Certification set forth below signed by the Registered Professional
Engineer who prepared the Stormwater Report.

Registered Professional Engineer’s Certification

| have reviewed the Stormwater Report, including the soil evaluation, computations, Long-term Pollution
Prevention Plan, the Construction Period Erosion and Sedimentation Control Plan (if included), the Long-
term Post-Construction Operation and Maintenance Plan, the lllicit Discharge Compliance Statement (if
included) and the plans showing the stormwater management system, and have determined that they
have been prepared in accordance with the requirements of the Stormwater Management Standards as
further elaborated by the Massachusetts Stormwater Handbook. | have also determined that the
information presented in the Stormwater Checklist is accurate and that the information presented in the
Stormwater Report accurately reflects conditions at the site as of the date of this permit application.

Registered Professional Engineer Block and Signature

Signature and Date

Checklist

Project Type: Is the application for new development, redevelopment, or a mix of new and
redevelopment?

B New development
1 Redevelopment

[] Mix of New Development and Redevelopment

Stormwater Checklist - 04/01/08 Stormwater Repori Checklist » Page 2 of 8



Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

LID Measures: Stormwater Standards require LID measures to be considered. Document what
environmentally sensitive design and LiD Techniques were considered during the planning and design of
the project:

[] No disturbance to any Wetland Resource Areas

X Site Design Practices (e.g. clustered development, reduced frontage setbacks)
[] Reduced Impervious Area {(Redevelopment Only)
] Minimizing disturbance to existing trees and shrubs
[] LD Site Design Credit Requested:
] Credit 1
] Credit2
[] Credit3
(] Use of “country drainage” versus curb and gutter conveyance and pipe
[J Bioretention Cells {includes Rain Gardens)
[] Constructed Stormwater Wetlands (includes Gravel Wetiands designs)
] Treebox Filter
(] water Quality Swale
[0 Grass Channel
] Green Roof
[ Other (describe):

Standard 1: No New Untreated Discharges

d No new untreated discharges

[X Outlets have been designed so there is no erosion or scour to wetlands and waters of the
Commonwealth

X Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included.

Starmwater Checklist - 04/01/08 Stormwater Report Checklist » Page 3 of 8



Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

[] Standard 2 waiver requested because the project is located in land subject to coastal storm flowage
and stormwater discharge is to a wetland subject fo coastal flooding.

] Evaluation provided to determine whether ofi-site flooding increases during the 100-year 24-hour
storm.

K Calculations provided to show that post-development peak discharge rates do not exceed pre-
development rates for the 2-year and 10-year 24-hour storms. If evaluation shows that off-site
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm.

Standard 3: Recharge

X Soil Analysis provided.

[ Required Recharge Volume calculation provided.

] Required Recharge volume reduced through use of the LID site Design Credits.

X

Sizing the infiltration, BMPs is based on the following method: Check the method used.

B Static Simple Dynamic ] bynamic Field'

1

Runoff from all impervious areas at the site discharging to the infiltration BMP.

Runoff from all impervious areas at the site is not discharging to the infiltration BMP and calculations
are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to
generate the required recharge volume.

X

Recharge BMPs have been sized to infiltrate the Required Recharge Volume.

X O

Recharge BMPs have been sized to infiltrate the Required Recharge Volume onily to the maximum
extent practicable for the following reason:

[ Site is comprised solely of C and D soils and/or bedrock at the land surface
[0 M.G.L. c. 21E sites pursuant to 310 CMR 40.0000

] Solid Waste Landfill pursuant to 310 CMR 19.000

[ Project is otherwise subject to Stormwater Management Standards only to the maximum extent
practicable.

X

Calculations showing that the infiltration BMPs will drain in 72 hours are provided.

Property includes a M.G.L. ¢. 21E site or a solid waste landfill and a mounding analysis is included.

O

' 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used.

Stormwater Checklist » 04/01/08 Stormwater Report Checklist « Page 4 of 8



Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 3: Recharge (continued)

BJ The infiltration BMP is used to attenuate peak flows during storms greater than or equal to the 10-
year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding
analysis is provided.

[] Documentation is provided showing that infiltration BMPs do not adversely impact nearby wetland
resource areas.

Standard 4: Water Quality

The Long-Term Poliution Prevention Plan typically includes the following:

Good housekeeping practices;

Provisions for storing materials and waste products inside or under cover;

Vehicle washing controls;

Requirements for routine inspections and maintenance of stormwater BMPs;

Spill prevention and response plans;

Provisions for maintenance of lawns, gardens, and other landscaped areas;

Requirements for storage and use of fertilizers, herbicides, and pesticides;

Pet waste management provisions;

Provisions for operation and management of septic systems;

Provisions for solid waste management;

Snow disposal and plowing plans relative to Wetland Resource Areas;

Winter Road Salt and/or Sand Use and Storage restrictions;

Street sweeping schedules;

Provisions for prevention of illicit discharges to the stormwater management system;
Documentation that Stormwater BMPs are designed to provide for shutdown and containment in the
event of a spill or discharges to or near critical areas or from LUHPPL;

Training for staff or persennel involved with implementing Long-Term Pollution Prevention Plan;
List of Emergency contacts for implementing Long-Term Pollution Prevention Pian.

A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an
attachment to the Wetlands Notice of Intent.

Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for
calculating the water quality volume are included, and discharge:

D E | I

[ is within the Zone Il or interim Wellhead Protection Area

1 is near or to other critical areas

[] is within soils with a rapid infiltration rate (greater than 2.4 inches per hour)
[] involves runoff from land uses with higher potential poliutant loads.

The Required Water Quality Volume is reduced through use of the LID site Design Credits.

2 [0

Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if
applicable, the 44% T8S remaoval pretreatment requirement, are provided.

Stormwater Checklist « 04/01/08 Stormwater Report Checklist - Page 5 of 8



Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 4: Water Quality (continued)
B The BMP is sized {and calculations provided) based on:

X The %" or 1" Water Quality Volume or

[] The equivalent flow rate associated with the Water Quality Volume and documentation is
provided showing that the BMP treats the required water quality volume.

[_] The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary
BMP and proposed TSS removal rate is provided. This documentation may be in the form of the
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook
and submitting copies of the TARP Report, STEP Report, and/or other third party studies verifying
performance of the proprietary BMPs.

[] A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing
that the BMPs selected are consistent with the TMDL is provided.

Standard 5: Land Uses With Higher Potential Pollutant Loads (LUHPPLs)

[] The NPDES Muiti-Sector General Permit covers the land use and the Stormwater Poliution
Prevention Plan (SWPPP) has been included with the Stormwater Report.
The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be submitted prior
to the discharge of stormwater to the post-construction stormwater BMPs.

X
[(] The NPDES Multi-Sector General Permit does not cover the land use.
[l LUHPPLs are located at the site and industry specific source control and pollution prevention

measures have been proposed to reduce or eliminate the exposure of LUHPPLS to rain, snow, snow
melt and runoff, and been included in the long term Pollution Prevention Plan.

|

All exposure has been eliminated.

All exposure has not been eliminaied and all BMPs selected are on MassDEP LUHPPL list.

[

[ ] The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an oil
grit separator, a filtering bioretention area, a sand filter or equivalent.

Standard 6: Critical Areas

[] The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP
has approved for stormwater discharges to or near that particular class of critical area.

[ Critical areas and BMPs are Identified in the Stormwater Report.

Stormwater Checklist « 04/01/08 Stormwater Report Checklist « Page 6 of 8



Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 7: Redevelopments and Other Projects Subject fo the Standards only to the maximum

extent practicable

[] The project is subject to the Stormwater Management Standards only {o the maximum Extent
Practicable as a:

Limited Project

Small Residential Projects: 5-9 single family houses or 5-8 units in a multi-family development
provided there is no discharge that may potentially affect a critical area.

Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development
with a discharge fo a critical area

Marina and/or boatyard provided the hull painting, service and maintenance areas are protected
from exposure to rain, snow, snow melt and runoff

Bike Path and/or Foot Path

Redevelopment Project

Oooo oOoogog

Redevelopment porticn of mix of new and redevelopment.

Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met) and an
explanation of why these standards are not met is contained in the Stormwater Report.

[C] The project involves redevelopment and a description of all measures that have been taken to
improve existing conditions is provided in the Stormwater Report. The redevelopment checklist found
in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be used to document that
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreaiment
and structural BMP reguirements of Standards 4-6 to the maximum extent practicable and (b)
improves existing conditions.

O

Standard 8: Construction Period Poliution Prevention and Erosion and Sedimentation Control

A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan must include the
following information:

Narrative;

Construction Period Operation and Maintenance Plan;

Names of Persons or Entity Responsible for Plan Compliance;
Construction Period Pollution Prevention Measures;

Erosion and Sedimentation Control Plan Drawings;

Detail drawings and specifications for erosion control BMPs, including sizing calculations;
Vegetation Planning;

Site Development Plan;

Construction Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

Operation and Maintenance of Erosion and Sedimentation Controls;
Inspection Schedule;

Maintenance Schedule;

Inspection and Maintenance Log Form.

[ A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing
the information set forth above has been included in the Stormwater Report.

Stermwater Checklist « 04/01/08 Stormwater Report Checkfist + Page 7 of 8



Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 8: Construction Period Poliution Prevention and Erosion and Sedimentation Control
{continued)

[] The project is highly complex and information is included in the Stormwater Report that explains why
it is not possible to submit the Construction Period Pollution Prevention and Erosion and
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and
Erosion and Sedimentation Control has notfbeen included in the Stormwater Report but will be
submitted before land disturbance begins.

] The project is not covered by a NPDES Construction General Permit.

] The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the
Stormwater Report.

B The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.
The SWPPP will be submitted BEFORE land disturbance begins.

Standard 9: Operation and Maintenance Plan

[ The Past Construction Operation and Maintenance Plan is included in the Stormwater Report and
includes the following information:

B Name of the stormwater management system owners;

J Party responsible for operation and maintenance;

B Schedule for implementation of routine and non-routine maintenance tasks;
B Plan showing the location of all stormwater BMPs maintenance access areas;
X Description and delineation of public safety features;

[T] Estimated operation and maintenance budget; and

<] Operation and Maintenance Log Form.

] The responsible party is not the owner of the parcel where the BMP is located and the Stormwater
Report includes the following submissions:

] A copy of the legal instrument (deed, homeowner’s association, utility trust or other legal entity)
that establishes the terms of and legal responsibility for the operation and maintenance of the
project site stormwater BMPs;

[] A plan and easement deed that allows site access for the legal entity to operate and maintain
BMP functions.

Standard 10: Prohibition of lllicit Discharges
[} The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges;

B An lllicit Discharge Compliance Statement is attached,

] NO llicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs.

Stormwater Checklist - 04/01/08 Stormwater Report Checklist « Page 8 of 8



APPENDIX-A

Hydrogeological Calculations for Pre & Post Development

Standard 2
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Runoff =

Page 2

Summary for Subcaichment 15: Pre-Dev 15

3.20cfs @ 12,38 hrs, Volume= 0.379 af, Dapth= 1.217

Runoff by SCS TR-20 method, UH=5CS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= Q.05 hrs
Type Ui 24-hr 2 yr - 3.20° Rainfall=3.20"

Area (sf) CN Description
6616 98 Paved parking, HSG G
59,968 73 Woods, Fair, HSG C
43,086 79 Woods, Fair, HSG D
: 48737 78 Woetlands
163,407 77 Waighted Average
156,791 95.95% Pervious Area
6,616 4.05% Impervious Area
Tc Length Slope Velocity Capacity Description
{min} __(fest] {ftft)  (ftisec} (cfs}
15.1 50 0.0120 0.06 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
8.3 500 0.0320 0.89 Shallow Concentrated Flow,
Woodland  Kv= 5.0 fps
244 550 Total




12274-122618

Prepared by Microsaoft
HydroCAD® 10.00-18 s/n 07559 & 2016 HydroCAD Softwars Soiutions LLC

Tvpe Il 24-hr 2 yr - 3.20" Rainfall=3.20"
Printed- 12/28/2018
Page 3

Subcatchment 15: Pre-Dev 1S
Hydrograph

Type Ui 24-hr

2 yr - 3.20" Rainfall=3.20"
Runoff Area=163,407 sf
Runoff Volume=0.379 af

£ Runoff Depth=1.21"

H Flow Length=550'

Tc=24.4 min

1 CN=77

7 .
7z i
02 4 6 8 1D 12 14 1513 2022 24 2528 30 32 3‘36 GB 4042 4446 435052 5456 58 6062 6466 6370 72
Time thours)

12274-122618 Type il 24-hr 2 yr - 3.20" Rainfall=3.20"
Prepared by Microsoft Primted 12/28/2018

HydroCAD® 10.00-18 sin 87559 @ 2016 HydroCAD Software Solutions LLC

Page 4

Summary for Subcatchment 25: Pre-Dev 25

Runoff = 2032cfs @ 12.47 hrs, Volume= 2.776 af, Depth= 0.93"
Rurnaff by S¢S TR-20 method, UH=5CS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Type Il 24-tw 2 yr - 3.20" Rainfall=3.20"

Arga (sf) CN__ Description
12,734 98 Paved parking, HSG C
103,383 36 Woods, Fair, HSG A
175914 79 Woaods, Fair, HSG D
93,562 80 Woods, Fair, HSGB
720,766 73 Woods, Fair, HSG C
* 454,691 78 Woeftlands
1,561,060 72 Weighted Average
1,548,326 98.18% Pervious Area
12,734 0.82% Impervious Area
Tc Length Slope Velacity Capacity Description
(min}  (fest} {fi/ft)  (f/sec) (cfs)
9.6 50 0.0370 0.09 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
16.9 950 0.035C 0.4 Shallow Concentrated Flow,
Woodland Kv=5.01ps
36 810 0.0100 374 7.49 Channel Flow,

Arsa= 2.0 sf Perim=4.0' r=0.50"
n=0.025 Earth, clean & winding

30.1 1,810 Total
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Subcatchment 2S: Pre-Dev 25
Hydrograph

Flow (cfs)
B

12274-122618

Prepared by Microsoft

Type Ill 24-hr

2 yr - 3.20" Rainfall=3.20"
Runoff Area=1,561,060 sf
Runoff Volume=2.776 af
Runoff Depth=0.93"

Flow Length=1,810"
Tc=30.1 min

CN=72

0 2 4 6 B 1012141018 20 22 D4 75 28 30 32 34 36 38 40 42 44 45 48 50 52 54 55 58 B0 62 64 65 68 70 72

Time (hours)

Type i 24-hr 2 yr - 3.20" Aainfali=3.20"

HydroCAD® 10.00-18_s/n 07559 © 2616 HydroCAD Softwarg Solutions LLC

Printed 12/28/2018
Page 6

Summary for Subcatchment 3S: Pre Dev 35

Runoff = 1.80cfs @ 12.39 hrs, Volumes= 0.260 af, Depth= 0.56"

Runoff by 5CS TR-20 method, UH=5CS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 2 yr - 3.20" Rainfall=3.20"

Area (sfi CN Description
37,431 36 Woods, Fair, HSG A
74966 60 Woods, Fair, HSG B
98,598 73 Woods, Fair, HSG C
* 327094 78 Wetlands
243,289 64 Wheighted Average
243,289 100.00% Pervious Area

Tc Length Slope Veloclty Capacity Description
(min) __ {faet) {ft/fty  [ft'sec) [cfs)

8.3 50 0.0400 0.09 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.20"

123 740 0.0400 1.00 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

216 790 Total
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Subcatchment 3S: Pre Dev 35

Hydrograph
2
' Type lll 24-hr
2 yr - 3.20" Rainfall=3.20"
Runoff Area=243,289 sf
Runoff Volume=0.260 af
Runoff Depth=0.56"
Flow Length=790’
Slope=0.0400 '/
Te=21.6 min
CN=64

Flow (cfs}

. _/ﬁ’// L A A

0 » ¢
0 2 4 6 8 1012141618202224262830323436384042444643505254585860626466987072
Time {hours)

12274122618 fype ilt 24-hr 2 yr - 3.20" Rainfall=3.20"
Prepared by Microsoft Printed 12/268/2018
HydroGAD® 30.60-18 s/n 07559 @ 2016 HydraCAD Software Solutions LLC Page 8

Summary for Subcatchment 45: Pre Dev 45

Runoff = 0.68cis @ 12.40 hrs, Volume= 0.113 af, Depth= 0.41"

Runoff by 5G5S TR-20 method, UH=SCS, Weighted-CN, Tima Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Hl 24-hr 2 yr - 3.20" Rainfall=3.20"

Area(sf) CN Description
51,728 36 Woods, Fair, HSG A
93,111 73 Woods, Fair, HSG C

144,839 60 Woeighted Average
144,839 100.00% Pervicus Area

Tc Length Slope Velocity Capac:lty Descrigtion
{min)  {fest} (ftf)  (ft'sec)

105 50 0.0300 008 Sheet Flow, 4-1
Woods: Light underbrush  n=0.400 P2=3.20"
79 475  0.0400 1.00 Shallow Concentrated Flow, 4-2

Woodland Kv= 5.0 fps

18.4 525 Total
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Subcatchment 45: Pre Dev 45

Hydrograph
0.75 ]
0.7
os5] Type Il 24-hr
08! 2 yr - 3.20" Rainfall=3.20"
055 Runoff Area=144,839 sf
0‘:: Runoff Volume=0.113 af
I Runoff Depth=0.41" |
é 0.35] Flow l._ength:5257
03] Tc=18.4 min
025 CN=60
0.2
0.15
0.1
0.059
KD d——
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Type Il 24-hr 2 yr - 3.20" Raintali=3.20"
Printed 12/28/2018
Page 10

Summary for Subcatchment 5S: Post Dev

Runeff = 057 cfs @ 12.22 hrs, Volume= 0.070 af, Depth= 0.52"

Runofi by SCS TR-20 method, UH=S8CS, Weighted-CN, Time Span=0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 yr - 3.20" Rainfall=3.20"

Area (sf)  CN__ Description

* 2760 98 Roofs,
11,100 36 Woods, Fair, HSG A
11,852 39 >75% Grass cover, Good, HSG A
13,834 74 >75% Grass cover, Good, HSG C
30,881 73 Woods, Fair, HSG C

70,427 B3 Weighted Average
67,667 86.08% Pervious Area
2,760 3.92% Impervious Area

Tc length Slope Velocity Capacity Description
{min) fest) (ft/fty  (ftisec) (cfs)

9.8 50 0.0350 0.08 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
21 400 0.0400 3.22 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

12.0 450 Total
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Subcatchment 55: Post Dev
Hydrograph

0.6

0.57
0.45]

0.4

0.35

Flow (cfs)
@
£a

o
[\*)
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Prepared by Microsoft
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Runoff =

Type Ili 24-hr

2 yr - 3.20” Rainfall=3.20"
Runoff Area=70,427 sf
Runoff Volume=0.070 af
Runoff Depth=0. 52"

Flow Length=450'
Tc=12.0 min

CN=63

o Z 7
0 2 4 6 8 1.012 14151320 2224262330323436384{]42444648505254 56586062846555 7072

Time {hours)

fype i 24-nr 2 yr - 3.20" Rainfail=3.20"

Printed 12/28/2018
Page 12

Summary for Subcatchment 65: Post Dev

205cts @ 12.21 hrs, Volume= 0.197 af, Depth= 1.27"

Runcff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type I 24-hr 2 yr - 3.20" Rainfall=3.20"

Area (sff CN Description
4155 98 Paved roads w/owibs & sewers, HSG C
1530 98 Roofs, HSGC
21,839 74 >75% Grass cover, Good, HSG G
4,429 73 Woods, Fair, H3G G
a 48,737 78 Wellands
80,600 78 Weighted Average
75,005 92.95% Pervious Area
5,685 7.05% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (fest) [{tift)  {fi/sec) {cls}
8.2 50 0.0200 a.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
6.4 345 0.0320 0.89 Shallow Concentrated Flow,
Woodland Kv=5.01ps
14.6 395 Total
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Subcatchment 6S: Post Dev

Hydrograph

2 8 Type Il 24-hr

% 2 yr - 3.20" Rainfall=3.20"

L/ Runoff Area=80,690 sf

4 Runoff Volume=0.197 af

g d Runoff Depth=1.27"
: | ¢ Flow Length=395'
v Tc=14.6 min

Time (hours)

12274122618 Type il 24-hr 2 yr - 3.20" Rainfall=3,20"
5;3&?:'33@? ¥o§gi;:—?ss:2 07559 © 2016 HydroCAD Software Solutions LLG Prmee 12’3&
Summary for Subcatchment 7S: Post Dev

Runoff = 3.05¢cks @ 12.15hrs, Volume= 0.252 af, Depth= 1.61"

Rumoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span=0.00-72.00 hrs, di= 0.05 hrs
Type IIl 24-hr 2 yr - 3.20" Rainfall=3.20"

Arsa{sf) CN Description
7,556 98 Foofs
* 4422 98 Drives
- 14,145 98 Road
5,674 73 Woods, Fair, HSGC
18,385 80 »75% Grass cover, Good, HSG D
31,683 74  >75% Grass cover, Good, HSG C
81,865 83 Weighted Average
55,742 68.09% Pervious Area
28,123 31.91% Impervious Area

Tc Length Slope Velocity Capacity Description
{min} _ {feet) (ft/ft)  (fi'sec) (cfs)

8.2 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
0.8 110 0.0200 2.87 Shallow Concentrated Flow,
Paved Kv=20.3fps
1.3 160 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=203 fps

10.1 320 Total
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Subcatchment 75: Post Dev

Hydrograph
]
3 , Type Il 24-hr
d 2 yr - 3.20" Rainfall=3.20"
¥ Runoff Area=81,865 sf
» Runoff Volume=0.252 af
‘w 2 "
z g Runoff Depth=1.61
g |/ Flow Length=320'
™™ y =
;’ Tc=10.1 min
1 CN=83
| '
U ///;7///// A A
D 24 6 8 101214 1618 20 22 24 26 23 30 32 34 36 38 4042 44 46 4e 50 52 54 66 58 6D 62 64 66 6870 72
Time (hours)
12274-122618 Type il 24-hr 2 yr - 3.20" Rainfall=3.20"
Prapared by Microsoft Printed 12/28/2018
HydroCAD® 10.00-18_s/n 07559 @ 2016 HydroCAD Software Solutions LLC Page 16
Summary for Subcatchment 85: Post Dev
Runoff = 36%cfs @ 12.18 s, Volume= 0.334 af, Depth= 1.407

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 yr - 3.20" Rainfall=3.20"

Area (sf) CN__Description
16,067 98 Road
6,234 98 Drives
= 11,166 98 Roofs
19,454 73 Woods, Fair, HSG C
52,059 74 »75% Grass cover, Good, HSG C
19,343 74 »75% Grass cover, Good, HSG C
124,353 80 Weighted Average
90,856 73.06% Pervious Area
33,497 26.94% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet} (R/H} (it/sec) {cfs)

82 50 0.0200 0.10 Sheet Flow,

Grass: Dense n=0.240 P2=3.20"
1.6 200 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.31ps
29 350 0.0100 2.03 Shallow Concenfrated Flow,

Paved Kv=20.3fps

127 600 Total



12274-122618

Prepared by Microsait
HydroCAD® 10.00-18 s/n 07559 @ 2016 HydroCAD Software Solutions LLC

Type il 24-hr 2 yr - 3.20" Rainfall=3.20"
Printed 12/28/2018
Page 17

Subcatchment 8S: Post Dev
Hydrograph

Type Wl 24-hr 2 yr - 3.20" Rainfall=3.20"
Printed 12/28/2018

b
' ’) Type Hl 24-hr
;;-f 2 yr - 3.20" Rainfall=3.20"
3 ( Runoff Area=124,353 sf
% Runoff Volume=0.334 af
g f/’* Runoff Depth=1.40"
N ¢ Flow Length:GO_O'
- Te=12.7 min
] CN=80
1
0 2 4 6 8 101214 1618 20 22 24 26 28 30 32 34 36 38 40 42 44 46 43 50 52 54 56 50 60 62 64 66 63 70 72
Time (hours)
12274122618
Prepared by Microsoft

HydroCAD® 10.00-18 s/n 075565 & 2016 HydroCAD Software Soiuticns LLC

Runoff =

Page 18

Summary for Subcatchment 9S: Post Dev

8.87cils @ 12.17 hrs, Volume= 0.804 af, Depth= 1.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.06-72.00 hrs, dt= 0.05 hrs
Type [l 24-hr 2 yr - 3.20" Rainfall=3.20"

Area (sf) CN _Description
- 44517 98 Road
* 21,444 98 Drives
* 38845 98 Roofs
57414 39 >75% Grass cover, Good, H5G A
189,073 74 >75% Grass cover, Good, HSG G
33,113 73 Woods, Fair, HSG C
384406 75 ‘Weighted Average
279,800 72.74% Pervious Area
104,806 27.26% Impervious Area
Tc Length Slops Velocity Capacity Description
(min} _ (feet)  {ft/f) (fifsec) {cfs)
5.2 50 0.0150 0.09 Sheset Flow,
Grass: Dense n=0.240 P2=3.20"
1.4 150 0.0150 1.84 Shallow Concentrated Flow,
Grassed Waterway Kv=1501ps
1.1 140 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3 fps

1.7 340

Total
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Subcatchment 95: Post Dev

Type Il 24-hr 2 yr - 3.20" Rainfall=3.20"

Hydrograph
9:: 8.87 cis
, [, Type lll 24-hr
B . : 2 yr - 3.20" Rainfall=3.20"
7] % Runoff Area=384,406 sf
o 1 Runoft Volume=0.804 af
z ] “ Runoff Depth=1.09"
5 L]
T { Flow Length=340
‘. : Te=11.7 min
3] CN=75
2 f
] P
i 50
o B
0 24 B B 101214 1618 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 56 60 62 64 66 68 70 72
Time {hours)
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Summary for Subcatchment 10S: Post Dev

238¢fs @ 12.14 hrs, Volume= 0.193 af, Depth= 1.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type I 24-hr 2 yr - 3.20" Rainfall=3.20"

Area(sf) CN Description
* 14,644 98 Road
* 3870 98 [hives
* 4,080 98 Roofs
12,147 80 »75% Grass cover, Good, HSG D
22704 74 »75% Grass cover, Good, HSG C
57,445 B85 Weighted Average
34,851 60.67% Pervious Area
22,594 39.33% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) _ {feet) {ftft) (ft/sec) {cts)
B.2 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
0.2 25 0.0200 2.12 Shallow Concentrated Flow,
Grassed Waterway Kva 15.0 fps
11 280 0.0400 4,06 Shallow Concentrated Flow,

Paved Kv=20.3 fps

9.5 355

Total
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Subcatchment 10S: Post Dev

Hydrograph
2.38 ¢fs
’ Type lll 24-hr
v 2 yr - 3.20" Rainfall=3.20"
24
Runoff Area=57,445 sf
4 Runoff Volume=0.193 af
g o Runoff Depth=1.76"
2 ’/' Flow Length=355'
14 Tc=9.5 min
CN=85
0 2 4 6 8 101214 1618 20 22 24 26 28 30 32 34 38 33 40 42 44 46 48 50 52 54 55 58 60 62 64 66 68 70 72
Time thours)
12274-122618 Type Hli 24-hr 2 yr - 3.20" Rainfali=3.20"
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Summary for Subcatchment 115: Post Dev
Runoff = 407 ¢fs @ 12.37 hrs, Volume= 0.490 af, Depth= 1.21"

Runoff by SGS TR-20 method, UWH=5CS, Weighted-CN, Time Span= 0.00-72.00 hrs, di= 0.05 hrs
Type |l 24-hr 2 yr - 3.207 Rainfall=3.20"

Area (sf} CN _Description
- 2945 93 Road
2726 93 Roofs
24303 73 Woods, Fair, HSG C
22936 79 Woods, Fair, HSG D
75805 74 »75% Grass cover, Good, HSG C
12,004 80 »75% Grass cover, Good, HSG D
70,431 78 Wetlands
211,250 77 Weighted Average
205,579 97.32% Pervious Area
5,671 2.68% Impervious Area

Tc Length Slope Velocity Capacity Description
(mir)  (feet)  (ft/ft) [fi/sec) (cfs}

8.2 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
0.8 100 0.0200 212 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
15.3 650 0.0200 0.71 Shallow Concentrated Flow,

Woodland Kv=5.0 fps
1.0 200 0.0150 3.18 12.78 Channel Flow,

Area= 4.0 sf Perim=6.8' 1=0.59'

n={.040 Mountain streams

253 1,000 Total
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Hydrograph
a- Type Il 24-hr
. 2 yr - 3.20" Rainfall=3.20"
Runoff Area=211,250 sf
*1 Runoff Volume=0.490 af
5 Runoff Depth=1.21"
3, Flow Length=1,000'
Tec=25.3 min
CN=77
1 o
Q2 4 B B 101214 1618 20 22 34 26 28 30 32 34 36 38 40 42 44 45 49 50 52 54 56 58 60 62 64 66 68 70 72
Time (hours}
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Prepared by Microsait

Type 1t 24-hr 2 yr - 3.20" Rainfall=3.20"
Printed 12/28/2018

Page 23

Subcatchment 115: Post Dev

HydroCAD® 10.00-18 s/n 07559 @ 2016 HydroCAD Scitware Solutions LLC

Type fll 24-fr 2 yr - 3.20" Rainfall=3.20"

Printed 12/28/2018
_Page 24

Runoff

Summary for Subcatchment 125: Post Dev

= 480cts @ 12.43 hrs, Volume= 1.252 af, Depth= 1.21"

Runoft by SC8 TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 yr - 3.20" Rainfall=3.20"

Area (sf) CN_ Description

3,420 88 Sport Court
8,720 B0 =75% Grass Play Area HSG D
8,900 98 Pavad
2450 @8 Roof
35887 60 Woods, Fair, HSG B
9984 81 »75% Grass cover, Good, HSG B
42,086 74 »75% Grass cover, Good, HSG C

15,109 80 =75% Grass cover, Good, HSG D
51,310 79 Woaods, Fair, HSG D
40,778 73  Woods, Fair, HSG C
320,554 78 Woetlands
540,189 77 Weighted Average
525,409 97.26% Pervious Area
14,780 2.74% |Impervious Area
Tc Length Slope Velocity Capacity Description
(min) _(feet) (ftfty ({fi'sec) {cis)
9.9 50 0.0350 0.08 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
19.0 1,020 0.0320 0.89 Shatlow Goncentrated Flow,

Woodland Kv=5.0 fps

28.9

1,070 Total
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Subcatchment 125: Post Dev
Hydragraph
* 4 Type lll 24-hr
1 9 2 yr - 3.20" Rainfall=3.20"
8 Runoff Area=540,189 sf
& Runoff Volume=1.252 af
g s Runoff Depth=1.21"
- ; Flow Length=1,070'
o] Tc=28.9 min
3] CN=77

Time (hours)
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Summary for Subcatchment 135: Post Dev

Runoff = 3.16 cfs @ 12.18 hrs, Volume= 0.315 af, Depth= 0.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.0S hrs
Type Il 24-hr 2 yr - 3.20" Rainfall=3.20"

Arga {sf) CN Description
- 3,805 98 Roofs
17,106 36 Woods, Fair, HSG A
7,569 B0 Woods, Fair, HSG B
11,993 73  Woods, Fair, HSG C
34,942 79  Woods, Fair, HSG D
14,634 39 »75% Grass cover, Good, HSG A
20,863 61 >75% Grass cover, Good, HSG B
25,668 74 »75% Grass cover, Good, HSGC
4,934 80 »75% Grass cover, Good, HSG D
64640 78 ‘Wetlands
211,155 89 Weighted Average
207,350 98.20% Pervious Area
3,805 1.80% Impervious Area

Tc Llength Slope Velocity Capacity Description
(min)  (feet) (ftft) (ft'sec) {cfs)

8.2 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
3.3 220 0.0500 1.12 Shaliow Concentrated Flow,

Woodland Kv=5.0 fps

1.5 270 Total
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Subcatchment 13S: Post Dev
Hydrograph

Flow (cfs)

12274-122618

Prepared by Microsoft

Type Il 24-hr

2 yr - 3.20" Rainfall=3.20"
Runoff Area=211,155 sf
Runoff Volume=0.315 af
Runoff Depth=0.78"

Flow Length=270'
Tc=11.5 min

CN=69

&

Time {(hours}

e e e

0¥z : - 2
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Runoft =

Summary for Subcatchment 145: Post Dev

0.63 cfa @ 12.35 hrs, Volume= 0.091 af, Depth= 0.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, di= 0.05 hrs
Type lll 24-hr 2 yr - 3.20" Rainfall=3.20"

Area (sf) CN__ Description
13,592 39 »75% Grass cover, Good, HSG A
15110 61 »75% Grass cover, Good, HSG B
B,750 74 >75% Grass cover, Good, HSG C
8,310 36 Woods, Fair, HSG A
12,274 60 Woods, Fair, HSG B
3,580 73 Woods, Fair, HSGC
* 32204 78 Woetlands
81,910 62 Weighted Average
91,910 100.00% Pervious Area
Te Length Slope Velocity Capacity Description
{min) _ {feet) (t/fty  (ft/sec) (cfs)
123 50 0.0200 0.07 Sheet Flow,
Wioods: Light underbrush n=0.400 P2=3.20"
8.7 400 0.0400 1.00 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

19.0 450

Total
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Subecatchment 145: Post Dev

Hydregraph

0.7-: V .

o Type Il 24-hr

05 2 yr - 3.20" Rainfall=3.20"

053 Runoff Area=91,910 sf

0.45; Runoff Volume=0.091 af
g o4 Runoff Depth=0.52"
3 °::: Flow Length=450"

0_2'5; Tc=19.0 min

0.21 CN=63

0.15]

0.1

o.osE x %

iz o R

C 2 4 6 81012 14 16 1820 22 24 26 28 30 32 34 36 38 40 42 44 48 48 57 52 54 56 68 BO 62 64 66 68 70 72
Time (hours)
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Summary for Subcatchment 15S: Post Dev

Runoff = 2.10cfs @ 12.186 hrs, Volume= 0.179 af, Depth= 1.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type [l 24-hr 2 yr - 3.20" Rainfall=3.20"

Area (sf) CN Description
- 37,622 93 Pavement
* 4,173 98 Walks
12,433 39 >75% Grass cover, Good, HSG A
12392 61  >75% Grass cover, Good, HSG B
66,620 B0 Weighted Average
24,825 37.26% Pervious Area
41,785 62.74% Impervious Area

Te Length Slope Velocity Capacity Description
{min) (fest) {ft'ft) (ft’sec) {cfs)

B.2 35 0.0200 0.09 Sheet Flow,

Grass: Dense n=0.240 P2=3.20"
0.8 100 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3fps
3.7 450 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.31ps

10.7 SBS  Total
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Subcatchment 155: Post Dev
Hydrocgraph

7 Type Ili 24-he

2 yr - 3.20" Rainfall=3.20"
%« Runoff Area=66,620 sf
A Runoff Volume=0.179 af
] Runoff Depth=1.40"
¢ Flow Length=585"
5 Tc=10.7 min

Flow (cfs}

Time (hours)

12274-122618 Tyvpe Il 24-hr 2 yr - 3.20" Rainfall=3.20"
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Summary for Subcatchment 16S: Post Dev

Runaoff = 511cls @ 12,17 hrs, Volume= 0.442 af, Depth= 1.61"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Tima Span= 0.00-72.00 hrs, di= 0.05 hrs
Type Il 24-hr 2 yr - 3.20" Rainfall=3.20"

Area (sfy CN __Description

* 58,059 88 Pavement
* 16480 88 Roof
17,110 39 =75% (Grass cover, Good, HSG A
32,123 74 =75% Grass cover, Good, HSG C
14475 B0 >75% Grass cover, Good, HSG D
5380 73 Woods, Fair, HSG C

143,627 83 Woeighted Average
69,088 48,10% Pervious Area
74,539 51.80% Impervious Area

Tc Length Slope Velocity Capacity Description
(min}___ (feet)  (ft4t) (fi/sec) {cfs)

8.2 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
1.5 240 0.0180 272 Shallow Concentrated Flow,

Paved Kv=20.3fps

0.8 300 0.0200 6.42 5.04 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013

Q.1 60 0.0280 7.59 5.96 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25
n=0.013

0.9 250 0.0100 4.54 3.56 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25"
n=0.013

0.1 65 0.0300 a.12 11.19 Pipe Channel,
15.0" Round Area= 1.2 st Perim=3.9' r=0.31"
n=0.013
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oA 110 0.0560 12.46 15.29 Pipe Channel,
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31"
n=0.013

1.7 1,075 Total

Subcatchment 165: Post Dev
Hydrograph

Type Il 24-hr

2 yr - 3.20" Rainfall=3.20"
Runoff Area=143,627 sf
Runoff Volume=0.442 af
Runoff Depth=1.61"

Flow Length=1,075'
Te=11.7 min

Flow {cfs)
[~}

L OB AIERNERN

Time (hours)
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Summary for Subcatchment 175: Building #1
Runoff = 228¢cis @ 12.09 hrs, Volume= 0.186 af, Depth= 2.97"

Runaoff by 3CS TR-20 method, UH=5CS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 2 yr - 3.20" Rainfall=3.20"

Area (s CM _ Description

32,800 98 Hoofs, HSGC

32,800 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description

(min} _ (feet) (ftft}  (f'sec) (cfs)
60 Direct Ertry,

Subcatchment 175: Building #1
Hydrograph

£l Aunatf|
T

Type lll 24-hr
2| 1 2 yr- 3.20" Rainfall=2.20"
d Runoff Area=32,800 sf

i Runoff Volume=0.186 af
A Runoff Depth=2.97"
B Tc=6.0 min
! % CN=98

Flow (chi}

P -
&2 64 65 68 70 72

Time {hours)
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Summary for Reach 1R: Int Stream

Inflow Area = 26.272 ac, 7.02% Impendious, Inflow Depth = 1.00" for 2 yr - 3.20" event
Inflow = 15.89cfs @ 12.39 hrs, Volume= 2.185 af
Outfiow = 15.60cfs @ 12.51 hrs, Volume= 2.185 af, Atten= 2%, Lag=7.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt~ 0.05 hrs
Max. Velocity= 2.60 fps, Min. Travel Time= 4.2 min
Avg. Velocity = 0.69 fps, Avg. Travel Time= 15.8 min

Peak Storage= 3,919 cf @ 12.44 his
Average Depth at Peak Storage= 0.88'
Bank-Full Depth=1.00' Flow Area= 7.0 sf, Capacity= 19.54 cfs

6.00" x 1.00' deep channel, n=0.040 Mountain streams
Side Slope Z-value= 1.0/ Top Width= 8.00'

Length= 650.0' Slope= 0.0077 "

Inlet Invert= 384.00°, Cutlet Invert= 389.00°

12274-122618
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Reach 1R: Int Stream
Hydrograph

ﬂ

SR .

Flow (cfs)

e @

S R

: ‘-"-‘“{xgﬁw\\

Time (hours})

S$=0.0077 /'
Capacity=19.54 cfs

Inflow Area=26.272 ac
Avg. Flow Depth=0.88'
Max Vel=2.60 fps

,é/”/ //,4;/ "

I'I=0.040
L=650.0'

0 2 4‘5 B 1071214181.8202254252330323436384042444648505254565880526466687072

E Inflow
El Qutflow
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Summary for Pond 1P: Det Pond #1

Inflow Area = 1.879 ac, 31.91% Impervious, Inflow Depth= 1.61" for 2yr- 3.20" event
Inflow = 3.05¢cfs@ t2.15hrs, Volume= 0.252 af

Outflow = 0.13c¢fs @ 16.17 hrs, Volume= 0.252 af, Atten= 96%, Lag=241.5 min
Discarded = 0.t3cfs @ 16.17 hrs, Volume= 0.252 af

Primary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-72.00C hrs, dt= 0.05 hrs
Peak Elev= 401.52' @ 16.17 hrs Surf.Area= 5,083 st Storage= 7,110 cf

Piug-Flow detention time= 766.8 min calculated for 0.252 af {100% of inflow)
Center-of-Mass det. time= 767.9 min { 1,604.6 - B36.7 )

Volume Invert Avall. Storage  Storage Description
#1 398.00' 23,858 cf Custom Stage Data {Irregufar) Listed below (Recalc)
Elevation Suri.Area Peiim. Inc_Store Cum.Store Wet.Area
{feet} {sg-ft) (feet) {cubic-feet} (cubic-feet) (sg-it)
399.00 364 98.0 a 4] ae4
400.00 2,650 302.0 1,332 1,332 8,891
401.50 5,070 454.0 5,603 7,025 16,053
402.00 5,780 456.0 2711 9,735 16,323
404,00 8,426 454.0 14,123 23,858 17,245
Device__Routing Invert _Qutlet Devices
#t  Discarded 399.00' 0.270 in/hr Exfiltration over Wetted area Conductivity to Groundwater Elevation = 394.80'
#2  Primary 402.00' 18.0" Round Culvert L= 25.0' RCP, square edge headwall, Ke=0.500

Inlet / Outlet Invert= 402.00" / 398.50° 5= 0.,1400 " Cc=0.900 n=0.013, Flow Area= 1.77 si

Discarded OutFlow Max=0.13 cfs @ 16.17 hrs HW=401.52' (Free Discharge)
1=Exfiltration ([ Controfs 0.13 cfs)

rimary OutFlow Max=0.00 cfs @ 0.00 hrs HW=395.00' (Free Discharge)
2=Culvert { Controls .00 cfs)

12274-122618 Type i 2a-nr 2 yr - 3.20" Rainfall=3.20"
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Pond 1P: Det Pond #1
Hydrograph

W Inflow

=] Cutflow
M Discarded
O Frimary

Inflow Area=1.879 ac
Peak Elev=401.52'
Storage=7,110 cf

Flow (cis)

; : O A e e
oM e R R ;

0 2 & B 8 101214 1618 20 22 24 26 26 30 32 34 36 36 40 42 44 46 48 50 52 5456 58 650 5264 66 63 70 72
Time {hours)
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Summary for Pond 2P: Det Pond #2

Inflow Area = 3.297 ac, 51.90% Impervious, Inflow Depth = 1.61" for 2yr - 3.20" event
Intlow = 511cfs @ 12.17 hrs, Volume= 0.442 af

Outflow = 1.35¢cfs @ 12.63 hrs, Volume= 0.442 af, Atten=74%, Lag= 27.6 min
Discarded = 0.40cfs @ 12.63 hrs, Volume= 0.323 af

Primary = 0.95¢cfs @ 12.63 hrs, Volume= 0.120 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 401.05' @ 12.63 hrs  $urf.Area= 5,618 sf Storage= 7,761 cf

Plug-Flow detention time= 176.2 min calculated for 0.442 af (100% of inflow)
Center-of-Mass det. time= 176.3 min { 1,014.6 - 838.2 )

Volume Invert Avail.Storage  Storage Descripticn
#1 398.00' 35,756 ¢f Custom Stage Data (frregular) Listed below {Recalc)

Etevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area

{feet) {sq-ft) (feet) {cubic-feat) {cubic-fest) (sq-ft)

398.00 283 84.0 o] 0 283
399,00 1,340 176.0 746 746 2,191
400.00 3,441 271.0 2,308 3.056 5578
402.00 B,049 401.0 11,169 14,224 12,562
404.00 13,735 481.0 21,532 35,756 19,612

Device Routing Invert Qutlet Devices

#1  Discarded 398.00' 2.410 in'hr Exfiltration over Surface area Conductivity to Groundwaler Elevation = 394.00°
#2  Primary 400.40' 8.0" Round Culvert L= 40.0' RCP, sguare edge headwall, Ke= 0.500
Inlet / Outlet Invert= 400.40°' / 394.00' S=0.1600"" Cc=0.800 n=0.013, Flow Area=0.35 sf

Discarded OutFlow Max=0.40 ¢fs @ 12.63 hrs HW=401.05" (Free Discharge)
1=Exfiltration { Controls 0.40 cfs)

rimary OutFlow Max=0.95 cfs @ 12.63 hrs HW=401.05" (Free Discharge}
=Culvert (Infet Contrcls 0.95 cis @ 2.74 fps)

Type il 24-hr 2 yr - 3.20" Rainfall=3.20"
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Pond 2P: Det Pand #2
Hydrograph
B Inllow
7 ac | B
inflow Area=3.297 ac | |Grimay
Peak Elev=401.05'

Flow (cts)

Time (hours)

Storage=7,761 cf
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Summary for Pond 3P: Det Pond#3

inflow Area = 1.319 ac, 39.33% Impervious, Inflow Depth = 1.76" for 2yr - 3.20" event
inflow = 238cfs @ 12.14 hrs, Volume= 0.193 af

Outfiow = 0.06 cfs @ 18.09 hrs, Volume= 0.136 af, Alten= 98%, Lag= 357.2 min
Discarded = 0.03cfs @ 18.09 hrs, Volume= 0.121 af

Primary = 0.03cfs @ 18.09 hrg, YVolume= Q.0t5 af

Routing by Stor-lnd method, Time Span= 0.00-72.00 tws, dt= 0.05 hrs
Peak Elev= 406.08' @ 18.08 hrs Surf.Area= 4,905 st Storage= 6,636 cf

Plug-Flow detertion time= 1,492.4 min calculated for 0,138 af (70% of inflow}
Center-of-Mass det. time= 1,397.8 min ( 2,227.1 -829.3 }

Volume Invert Avail.Storage  Storage Description

#1 404.00' 19,828 cf Custom Stage Data (Irregular) Listed below {Recalc)
Elevation Surt.Area Perim. Inc.Store Cum.Store Wet.Area
(fest) {sg-ft) (feet) {cubic-fest) {cubic-feet) {sg-ft}
404.00 815 180.0 0 0 815
405.00 3,663 255.0 2,069 2,069 3,420
406.00 4,741 281.0 4,190 6,258 4,581
407.00 7,050 450.0 5,857 12,116 14,399
408.00 8,392 470.0 7711 19,828 15,934
Device Routing Invert  Qutlet Deviges

#1  Discarded 404.00' 0.170 in/hr Exfiltration over Wetted area Conductivity fo Groundwater Elevation = 402.00'
#2  Primary 406.00' 120" Round Culvert L=25.0' RCP, square edge headwall, Ke= 0,500
Inlet / Qutlat Inveri= 406.00' / 402.50' S=0.1400 V' Cc=0.8900 n=0.013, Flow Area= 0.79 sf

Discarded OutFlow Max=0.03 cfs @ 18.09 hrs HW=406.08' (Free Dischargs)
t 1=Exfiltratlon { Controls 0.03 cfs)

Elznary OutFlow Max=0.03 cfs @ 18.09 hrs HW=406.08' {Fres Discharge)
=Culvert (Inlet Controis 0.03 cfs @ 0.95 fps)

Type I 24-hr 2 yr - 3.20" Rainfall=3.20"
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Pond 3P: Det Pond#3
Hydrograph
Inflow Area=1.319 ac | |32
Peak Elev=406.08"
Storage=6,636 cf
o]

Flow (cfs)

Time {hours)
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Summary for Pond 4P: Det Pond #4

Inflow Area = 2.855 ac, 26.94% Impervious, Inflow Depth= 1.40" for 2 yr- 3.20" event

Inflow = 3.69cfs @ 12.18 hrs, Volume= 0.334 af

Cutflow = 0.29cfs @ 14.62 hrs, Volume= 0.268 af, Atten= 92%, Lag= 146.1 min

Discarded = 004cls @ 14.62 hrs, Volume= 0.155 af

Primary = 025¢fs @ 14.62 hrs, Volume= 0.113 af

Routing by Stor-Ind method, Time Span= 0.00-72.0C hrs, dt= 0.05 hrs
Reak Elev= 401.73' @ 14.62 hrs Surf.Area= 6,140 sf Storage= 8,881 cf

Plug-Flow detention time= 1,024.8 min calculated for 0.268 af (80% of inflow)
Center-of-Mass det. time= 947.9 min ( 1,796.9 - 849.0)

Volume Invert Avail.Storaga _ Storage Description

#1 400.00' 28,626 cf Custom Stage Data {irregular) Listed below (Recalc)
Elevation Surf.Area Perim. In¢.Store Cum.Store Wet.Area
{feet) [sg-ft} (feet) [cubic-feet) [cubic-feet) {sq-t)
400.00 4,198 306.0 . 0 0 4,196
402.00 6,479 349.0 10,593 10,593 5,53t
403.00 9,236 539.0 - 7,817 18,410 19,965
404.00 11,230 578.0 10,217 28,626 23,476
Device Routing Invert Qutlet Devices
#1  Discarded 400.00" 0,170 In/hr Extiliration over Wetted area  Conductivity to Groundwater Elevation = 337.50°
#2  Primary 401.50' 15.0" Round Culvert L=25.0' RCP, square edge headwall, Ke= 0.500

Intet / Qutlet invert= 401.50' / 397.50' S=0.1600""" Cc=0.900 n=0.0%3, Flow Area=1.23 sf

iscarded OutFlow Max=0.04 cfs @ 14.62 hrs HW=401.73' (Free Discharge}
1=Exfiltration { Controls 0.04 cfs)

Primary OutFlow Max=0.25 cfs @ 14.62 hrs HW=401.73' (Free Discharge)
2=Culvert (Inlet Controls 0.25 ¢fs @ 1.63 fps}
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Pond 4P: Det Fond #4
Hydrograph
= Inflow
IFETY| a Outflow
Discarded
Inflow Area=2.855 ac | |Crimay

Peak Elev=401.73'
Storage=8,881 cf

3

Flow (cfs)
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Summary for Pond 5P: Det Pond #5

Inflow Area = 8.825 ac, 27.26% Impervious, Inflow Depth = 1.09" for 2 yr - 3.20" event
Irflow = B.87¢cfs @ 12.17 hrs, Volume= 0.804 af

Outflow = 2.10cfs @ 12.71 hrs, Valume= 0.804 af, Aften= 76%, Lag=32.0 min
Discarded = 0.67cfs @ 12.71 hrs, Volumse= 0.539 af

Primary = 1.43cfs @ 1271 hrs, Volume= 0.2686 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 395.82'@® 12.71 hrs Surf.Area= 8,735 ¢f Storage= 12,282 of

Plug-Flow detention time= 128.2 min calculated tor 0,804 af (100% of inflow)
Center-of-Mass det. time= 128.2 min { 992.3 - 864.1)

Volume Invert Avail.Storage Storage Description

#1 394.00' 51,928 cf Custom Stage Data {Irregular) Listed below [Fecalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
({fest) {sg-ft) {feet) {cubic-feet) {cubic-feet) (sq-ft)
394.00 4,910 333.0 0 o] 4,910
396.00 9,160 429.0 13,851 13,851 10,781
398.00 14,160 514.0 23,158 37,009 17,229
389.00 15,670 533.0 14,919 51,928 18,896
Dievice  Roufing Invert Qutlet Devices
#1  Discarded 394.00' 2.410 in/hr Exfiliration over Horizontal area Conductivity fo Groundwater Elevation = 380.50'
#2  Prmary 383.50' 24.0" Round Culvert 1=30.0' RCP, square edge headwall, Ke= 0.500
Inlet { Qutlet Invert= 393.50'/ 392.50" 5= 0.0333 " Cc=0.800 n=0.013, Flow Area= 3.14 sf
#3  Device 2 394.90° £.0" W x 36.0" H Vert. Orlifice/Grate C-< 0.600
#4  Device 2 I[00° 12.0" W x 24.0" H Vert. Orifice/Grate  C= 0.600
12274-122618 Type Il 24-hr 2 yr - 3.20" Rainfall=3.20"
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iscarded OutFlow Max=0.67 cfs @ 12.71 hrs HW=395.82 (Free Discharge)
1=Exfiltration ( Controls 0.67 cis)

rimary OutFlow Max=1.43 cfs @ 12.71 hvs HW=385.82" (Free Discharge)
=Culvert {Passes 1.43 cfs of 17.41 cfs potential flow)
E:Oﬁﬁne{(;rate {Qrifice Controls 1.43 cfs @ 3.09 fps}
=Orifice/Grate ( Controls 0.00 cfs)

Pond 5P: Det Pond #5

Hydrograph
I Inflow
. E3 Outflow
Inflow Area=8.825 ac | |BDsuce

9 Peak Elev=395.82"

8] Storage=12,282 cf
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Summary for Pond 6P: Det Pond #6

Inflow Area = 2.282 ac, 75.03% Impervious, Inflow Depth = 1.82" for 2yr-3.20" event

Inflow = 414cfs @ 12.11 hrs, Volume= 0.385 af

Qutfiow = 230cfs @ 12.31 hrs, Volume= 0,385 af, Atten= 44%, Lag= 12.0 min

Discarded = 1.04 cfs @ 12.31 hrs, Volume= 0.312 af

Primary = 1.26cfs @ 12.31 hrs, Volume= 0.053 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 396,15' @ 12.31 hrs  Surf.Area= 2,810 sf Storage= 3,431 cf

Plug-Fiow detention time= 25.9 min calculated for 0.385 af (100% of inflow)
Center-oi-Mass det. fime= 25.8 min { 826.7 - 800.8)

Volume Invert Avail.Storage  Storage Description
Eal 394,00 16,799 ¢f Custom Stage Data {lrregular) Listed below (Recalc}
Elevation Surf.Area Perim, Inc.Stora Cum.Store Wet.Area
__ (feef) {sg-ft) {feet) (cubic-feet) {cubic-feet) {sq-ft)
394.00 598 106.0 o] 4] 598
396.00 2,661 225.0 3,014 3,014 3,750
398.00 4,932 299.0 7ATT 10,491 5,880
399.00 7,793 364.0 6,308 16,799 10,325
Device Routing Invert Cutlet Devices
#1  Discarded 394.00' 8.270 in/hr Exfiltration over Wetted area Conductivity to Groundwater Elevation = 391.50'
#2  Primary 395.50° 10.0" Round Culvert i-30.0' CMP, square edge headwall, Ke=0,500

Inlet / Qutlet Invert= 395.50'/ 393.00' S=0.0833" Cc=0.900 n=0.013, Flow Area= 0.55 sf

iscarded OuiFlow Max=1.04 cfs @ 12.31 lrs HW=396.15 (Free Discharge)
1=Exfiltration ( Controls 1.04 cfs)

g_rnary OutFtow Max=1.25 cfs @ 12.31 hrs HW=396.15" (Free Discharge)
2=Culvert (Inlet Controls 1.25 cis @ 2.75 fps)
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Pond 6P: Det Pond #6
Hydrograph
B3 Inflow

3 Qutflow

Inflow Area=2.282 ac | (Griey
Peak Elev=396.15"
Storage=3,431 cf

Flow (cfa)
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Summary for Link DP-1: DP#1

Inflow Area = 3.732 ac, 19.57% lmpervious, Inflow Depth = 0.83" for 2 yr - 3.20" event

Inflow = 205cfs @ 12.21 hrs, Volume= 0.197 af

Primary = 2.05cfs @ 12.21 s, Volume= 0.197 al, Atten= 0%, Lag= 0.C min

Frimary outflow = Inflow, Time Span= 0.00-72.00 hrs, di= 0,05 hrg
Link DP-1: DP#1

Hydrograph
3 Primary
i Inflow Area=3.732 ac
oy
=
Z
[
%
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Summary for Link DP-2: DP#2
Inflow Area = 37.379 ac, 15.85% Impervious, Inflow Depth= 0.80" for 2 yr - 3.20" event
Inflow = 17.82cfs @ 12.51 hrs, Volume= 2.504 af
Primary = 17.82cfs @ 12.51 hrs, Volume= 2.504 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-2: DP#2
Hydrograph

D Inflow
£ Primary

Inflow Area=37.379 ac

Flow {cis)
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Summary for Link DP-3: DP-3

Inflow Area = 5447 ac, 31.65% Impervious, Inflow Depth = 0.47" for 2 yr - 3.20" event
Inflow = 1.47cfs @ 12.51 hrs, Volume= 0.211 af
Primary = 1.47cfs @ 1251 hrs, Volume= 0.211 af, Atten= 0%, Lag= 0.0 min

Primary outflew = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Link DP-3: DP-3
Hydrograph

17 Inflow
O Primary

Inflow Area=5.407 ac
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Summary for Link DP-4: DP#4

Inflow Area = 1.617 ac, 3.92% Impervious, Inflow Depth = 0.52" for 2 yr- 3.20" event
Inftow = 0.57 cfs @ 12.22 hrs, Volume= 0.070 af
Primary = 0.57 cfs @ 12.22 hrs, Volume= 0.070 af, Atten= 0%, Lag= 0.0 min

Primary outflow = fnflow, Time Span= 0.00-72.00 hrs, dit= 0.05 hrs

Link DP-4: DP#4
Hydrograph
057 o EI Primary
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Summary for Subcatchment 1S: Pre-Dev 1S

Runoff = 667cfs@ 12.35 hrs, Volume= 0.768 af, Depth= 2.48"

Runaff by SCS TR-20 method, UH=8CS, Weighted-CN, Time Span= 0,00-72.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10 yr - 4.80" Aainfall=4.80"

Area (sfy CN_Descriptfon
6,616 98 Paved parking, HSG C
59,968 73 Woods, Fair, HSG C
48,086 79 Woods, Fair, HSG D
- 48737 78 WWetlands
183,407 77 Weighted Average
156,791 95.95% Pervious Area
6,618 4.05% Imparvious Area

Te Length Slope Velocity Capacity Description
{min} (feety {itft} (ft'sec) {cfs)
15.1 30 0.0120 0.06 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
9.3 500 0.0320 0.89 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

24.4 550 Total
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Subcatchment 1S; Pre-Dev 18

Hydrograph
=
' Type l 24-hr
6] 10 yr - 4.80" Rainfall=4.80"
: Runoff Area=163,407 sf
> Runoff Volume=0.768 af
g . Runoff Depth=2.46"
' Flow Length=550"
Y Tc=24.4 min
] CN=77
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Summary for Subcatchment 25: Pre-Dev 25

Runcff = 47,66 cfs @ 12.44 hws, Volume= 6.107 af, Depth= 2.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 yr - 4.80" Rainfall=4.80"

Area (sf} CN Description

12,734 98 Paved parking, H3G C
103,393 38 Woods, Fair, HSG A
175,914 79  Woods, Fair, HSG D
93,562 60 Woods, Fair, HSG B
720,766 73 Woods, Fair, HSG C
M 454691 78 Wetlands

1,561,060 72 Weighted Average
1,548,326 99.18% Pervious Area
12,734 0.82% Impervious Area

Tc Length Slope Velocity Capacity Description
{min}  (fest) (ftf)  {ft'sec) {cfs)

9.8 50 0.0370 .09 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"

16.9 950 0.0350 0.94 Shafllow Concentrated Flow,
Woaodland Kv=5.0fps
X 810 0.0100 3.74 7.49 Channel Flow,
Area= 2.0 sf Perim=4.0' r= 0.50'
n=0.025 Earth, clean & winding

301 1,810 Total
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Subcatchment 25: Pre-Dev 28

Hydrograph
504
is] ; Type Il 24-hr
] 10 yr - 4.80" Rainfall=4.80"
7 o Runoff Area=1,561,060 sf
i | ' Runoff Volume=6.107 af
g % Runoff Depth=2.05"
% 25 Flow Length=1,810"
" Tc=30.1 min
i CN=72
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Summary for Subcatchment 35: Pre Dev 38

Runoff = 5.74cfs @ 12.33 hrs, Volume= 0.676 af, Depth= 1.45"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, di= 0.05 hrs
Type |l 24-hr 1C yr - 4.80" Rainfall=4.80"
Area(sfi CN Description
37,431 36 Woads, Fair, HSG A
74,866 60 Woads, Fair, HSGB
08598 73 Woods, Fair, HSG C
* 32,294 78 Wetlands
243,289 B4 Weighted Average
243,289 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
{min) __ (feet) _ (itit) (it/sec} {cis)
9.3 50 0.0400 0.09 Sheet Flow,
Woods: Light underbrush n= 0,400 P2=3.20"
123 740 0.0400 1.00 Shallow Concentrated Flow,
Wogdland Kv=5.0 fps
216 790 Taotal
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Subcatchment 35: Pre Dev 35
Hydregraph

Type lil 24-hr

10 yr - 4.80" Rainfall=4.80"
Runoff Area=243,289 sf
Runoff Volume=0.676 af
Runoff Depth=1.45"

Flow Length=790'
Slope=0.0400 '/

Tc=21.6 min

CN=64

Flow [cfs)
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Summary for Subcatchment 4S: Pre Dev 48
Runoff = 280cfs @ 12.29 hrs, Volume= 0.329 af, Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type lil 24-ht 10 yr - 4.80" Rainfall=4.8¢"

Area (sf) CN Description
51,728 36 Woods, Fair, H3G A
93,111 73 __ Woods, Fair, HSG C
144,839 60 Weighted Average
144,839 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
[min}  (teet) {it/it) _ (fi'sec) {cfs)
10.5 50 0.0300 0.08 Sheet Flow, 4-1
Woods: Light underbrush n=0.400 P2=3.20"
7.9 475 0.0400 1.00 Shallow Concentrated Flow, 4-2
Woodland _Kv= 5.0 fps

18.4 525 Total
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Subcatchment 45: Pre Dev 45
Hydrograph

ol
Type Il 24-hr

10 yr - 4.80" Rainfall=4.80"

) Runoff Area=144,839 sf
2- Runoff Volume=0.329 af

Runoff Depth=1.19"

9

g Flow Length=525'

: Tc=18.4 min
CN=60
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Summary for Subcatchment 5S: Post Dev

Runofi = t85¢cfs @ 12.19 hws, Volume= 0.186 af, Depth= 1.38"

Runoft by SCS TR-20 method, UH=5GS, Weighted-CN, Time Span= 0.00-72.00 hrs, dit- 0.05 hrs
Type 1ll 24-hr 10 yr - 4.80" Rainfali=4.80"

Area (sfy CN _Description

* 2,760 98 Roofs,
11,100 36 Woods, Fair, HSG A
11,852 39 =75% Grass cover, Good, HSG A
13,834 74 >75% Grass cover, Good, HSG G
30,881 73 Woads, Fair, HSGC

70,427 83 Weighted Average
67,667 96.08% Pervious Area
2,760 3.92% Impervious Area

Tc Length Slope Velocity Capacity Descriplion
(min} feat) (ft/ft)  (fsec) {cfs)

8.9 50 0.0350 0.08 Sheet Flow,

Woods: Light underbrush  n=0.400 P2=3.20"
2.1 400 0.0400 3.22 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

12.0 450 Total
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Subcatchment 5S: Post Dev

Hydrograph
o] =

. Type Il 24-hr

10 yr - 480" Rainfall=4.80"

] Runoff Area=70,427 sf

¢ Runoff Volume=0.186 af

) @ Runoftf Depth=1.38"
' y Flow Length=450"
B Te=12.0 min
CN=63
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Time (hours)
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Runoff =

Summary for Subecatchment 65: Post Dev

4.20cfs @ 12.21 hrs, Volume= 0.393 af, Depth= 2.54"

Runoff by SCS TR-20 methad, UH=SCS, Weighted-CN, Time Span= 0,00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 yr - 4.80" Rainfall=4.80"

Area (sf) CN _ Description
4,155 98 Paved roads w/curbs & sewers, HSG C
1,530 98 Roofs, HSG C
21,839 74 »75% Grass cover, Good, HSG C
4,429 73 Woods, Fair, HSG G
- 48,737 78 Wetlands
80,690 78 Woeighted Average
75005 . 92,95% Pervious Area
5,685 © 7.05% Impervious Area
Te Length Slope Velocity Capacity Description
(min) (feet) (fi/ft) (fi/sec) (cfs}
8.2 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
6.4 345 0.0320 0.89 Shallow Concentrated Flow,
Woodland Kv=5.01ps
146 395 Total
12274-122618 Type I 24-hr 10 yr - 4.80" Rainfali=4.80"
Prepared by Microsoft Printed 12/28/2018
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Subcatchment 6S: Post Dev
Hydrograph

Flow (cfs)

Type [l 24-hr

10 yr - 4.80" Rainfall=4.80"
Runoftf Area=80,690 si
Runoff Volume=0.393 af
Runoff Depth=2.54"

Flow Length=395'

Te=14.6 min

CN=78

@:\\
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Summary for Suhcatchment 75: Post Dav

Runotf = 566¢cfs @ 12.14 hrs, Volume= Q.469 af, Depth= 2.88"

Runoff by $CS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72,00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 yr - 4.80" Rainfall=4.80"

Area (sf) CN__ Description
* 7556 98 Roofs
- 4,422 98 Drives
. 14,145 98 Road
5674 73 Woods, Fair, HSG C
18,385 80 »>75% Grass cover, Good, HSG D
31,683 74 »75% Grass cover, Good, HSG C
81,865 83 Woeighfed Average
55,742 68.09% Pervicus Area
26,123 31.91% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) __(feet)  (ft/ft} (fi/sec) (cfs)
82 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0240 P2=3.20"
0.6 110 0.0200 2.87 Shallow Concentrated Flow,
Paved Kv=20.31ps
1.3 160 0.0100 2.03 Shallow Concentrated Flow,
Paved Kv=20.3 fps
101 320 Tatal
12274-122618 Type I 24-hr 10 yr - 4.80" Rainfall=4.80"
Prepared by Microsoft Printed 12/28/2018
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Subcatchment 7S: Post Dev
Hydrograph

Flow (cfs)

RV

[EET|

§ Type Il 24-hr
d 10 yr - 4.80" Rainfall=4.80"
Runoff Area=81,865 sf

¢ Runoff Volume=0.469 at

] Runoff Depth=2.99"

“ Flow Length=320'

! Tc=10.1 min
CN=83

A

Va7
< "fa”’%”f.&’///// T

Time (hours)
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Page 67

Runoff

Summary for Subcatchment 8S: Post Dev

= 7.24cls @ 12.18 hrs, Volume= 0.647 af, Depth= 2.72"

Runoff by S8 TR-20 method, UH=5CS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 yr - 4.80" Rainfall=4.80"

Area (sf) CN Description

16,097 98 Road
6,234 98 Drives
11,166 98 Roofs
19454 73 Woods, Fair, HSG C
52,058 74 =75% Grass cover, Good, HSG C
19,343 74 »75% Grass cover, Good, HSG C

124,353 80 Weighted Average

90,856 73.06% Pervious Area
33,497 26.94% Impervious Area
Tc Length Slope Velocity Capacity Description
{min} _ (feet) (ft't)__ (f/sec) (cfs)
8.2 50 0.0200 010 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
1.6 200 0.0100 2.03 Shallow Concentrated Flow,
Paved Kv=20.3 fps
29 350 0.0100 2.03 Shallow Concentrated Flow,
Paved Ky=20.3 fps
127 600 Total
12274-122618 Type i 2a-nr 10 yr - 4.80" Rainfali=4.80"
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Flow {cfs)

Subcatchment 85: Post Dev

Hydrograph
B
7 [/ Type Hi 24-hr
] . 10 yr - 4.80™ Rainfall=4.80"
®] £ Runoff Area=124,353 sf
5] ) Runoff Volume=0.647 af
- ; Runoff Depth=2.72"
+ Flow Length=600"
3 Tec=12.7 min
] 3 CN=80
2 /
: //W

e g A e ey f T ) *
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Summary for Subcatchment 95: Post Dev
Runoff = 19.39c¢fs @ 12.17 hrs, Velume= 1.683 af, Depth= 2.29"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, di= 0.05 hrs
Type Ill 24-hr 10 yr - 4.80" Rainfall=4.80"
Area (sf) CN Description
* 44,517 98 HRoad
21,444 98 Drives
* 38845 98 Roofs
57,414 39 =75% Grass cover, Good, HSG A
189,073 74 »75% Grass cover, Good, HSG C
33,113 73 Woods, Fair, HSGC
384,406 75 Weighted Average
279,600 72.74% Pervious Area
104,806 27.26% Impervious Area
Tc Length Slope Velocity Capacity Desoription
{min) __ (feet) (ft'ft}  (#t/'sec) (cfs)
8.2 50 0.0150 0.09 Sheet Flow,
Grass: Dense n=10.240 P2= 3.20"
1.4 150 0.0150 1.84 Shallow Concentrated Flow,
Grassed Waterway Kv=15.01ps
1.1 140 0.0100 2.03 Shallow Concentrated Flow,
Paved Kv=20.3fps
11.7 340G Total
12274-122618 Type 1t 24-nr 10 yr - 4.80" Rainfall=4.80"

Prepared by Microsoft
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Subcatchment 95: Post Dev

Hydrograph

21% JE—

ol | N Type [l 24-hr

s B b 10 yr - 4.80" Rainfall=4.80"

o : Runoff Area=384,406 st

14 K Runoff Volume=1.683 at
g i2] ¥ - Runoff Depth=2.29"
s Flow Length=340'
" o Te=11.7 min

74 CN=75

5

4 A

2 0

ez ,7%’{ AN,

Time {hours)
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Summary for Subcatchment 10S: Post Dev

Runoff = 427 cfs @ 12.13 hrg, Velume= 0.350 af, Depth= 3.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Hi 24-hr 10 yr - 4.80" Rainfall=4.80"

Area (sf) CN__ Description

B 14,644 98 Road
3,870 98 Duives
* 4,080 98 Roofs

12,147 80 =>75% Grass cover, Good, HSG D
22,704 74  »75% Grass cover, Good, HSG C
57,445 85 Waeighted Average

34,851 B0.67% Pervious Area

22,504 39.33% |mpervious Area

Te Length  Slope Velocity Capacity Description
{min}_ {feetl) (fi/ft}  (it'sec) {cfs)

8.2 50 0.0200 010 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
0.2 25 0.0200 212 Shallow Concentrated Flow,
Grassed Waterway Kv= 150 fps
1.1 280 0.0400 4.08 Shallow Concentrated Flow,

Paved Kv=20.3 fps

9.5 355 Total

12274122618 Type l 24-hr 10 yr - 4.80" Rainfali=4.60"
Prepared by Microsoft . Printed 12/28/2018
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Subcatchment 105: Post Dev
Hydrograph

I 4.27cla

Y

‘Type Hli 24-hr
% 10 yr - 4.80" Rainfali=4.80"
_ Runoff Area=57,445 sf
J Runoff Volume=0.350 af
¥ Runoff Depth=3.18"
’ Flow Length=355'
“ Tc=9.5 min
CN=85

Flow {cfs)

s
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Summary for Subcatchment 115: Past Dev
Runoff - BA49cfs @ 1236 hrs, Volume= 0993 af, Depth= 2.46"

Runoff by SCS TR-20 method, UH=5CS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt=0.05 hrs
Type [l 24-hr 10 yr - 4.80" Rainfall=4.80"

Area (sf) CN Description
* 2,045 98 Road
2,726 98 Roofs
24,303 73 Woods, Fair, HS3G C
22,936 79 Woods, Fair, HSG D
75,805 74 >75% Grass cover, Goed, HSG C
12,004 80 =»75% Grass cover, Goed, HSG D
70,431 78 Wetlands
211,250 77 Weighted Average
205,579 97.32% Pervious Area
5671 2.68% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) __ ({fest} (ftidt)  (f/sec) (cfs}

8.2 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
0.8 100 00200 2.12 Shallow Concentrated Flow,
Grassed Waterway Kv=15.0fps
15.3 650 0.0200 0.71 Shallow Concentrated Flow,

Woodland Kv=5.0 fps
1.0 200 0.0150 3.19 12.78 Channel Flow,

Asea= 4.0 st Perim=6.8' r=0.59'

n=0.040 Mountain streams

25.3 1,000 Tofal

12274-122618 Type N 24-hr 10 yr - 4.80" Rainfall=4.80"

Prepared by Microsoft Printed 12/28/2018
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Subcatchment 115: Post Dev

Hydrograph
83 Type Wl 24-hr
] 10 yr - 4.80" Rainfafl=4.80"
] Runoff Area=211,250 sf
6 Runoff Volume=0.993 af
g . Runoff Depth=2.46"
- Flow Length=1,000'
© 4 Te=25.3 min
3] CN=77
1- f/
o ,m
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Summary for Subcatchment 12S: Post Dev

Runoff = 2044 ctfs @ 12.41 hrg, Volume= 2.539 af, Depth= 2.48"

Runcff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type 1} 24-hr 10 yr - 4.80" Rainfall=4.80"

Area (sfi G Daseription
- 3420 98 Sport Court
9,720 B0 »75% Grass Play Area HSG D
8,900 98 Paved
2,460 88 Roof
35,887 60 Woaods, Fair, HSG B
9,984 61 =75% Grass cover, Good, HSG B
42,0868 74 >75% Grass cover, Good, HSG G
151098 80 >75% Grass cover, Good, HSG D
51,310 79 Woods, Fair, HSG D
40,779 73  Woods, Fair, HSG C
320554 78 Wetlands
540,182 77 Woeighted Average
525,402 97.26% Pervious Area
14,780 2.74% Impervious Area
Tc Length Slope Velocity Capacity Description
{min) __ {feel) {ft’f)  {f'sec) (efs)
0.9 50 0.0350 0.08 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
19.0 1,020 0.0320 0.89 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
28.9 1,070 Total
12274-122618 fype 1 24-nr 10 yr - 4.60" Rainfall=4.80"
Prepared by Microsoft Printed 12/28/2018
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Subcatchment 125: Post Dev
Hydrograph

DL

] _-_

ALk

Time (hours)

10 yr - 4.80" Rainfall=4.80"
Runoff Area=540,189 sf
Runoff Volume=2.539 af
Runoff Depth=2.46"

Flow Length=1,070'

. - A
0 2 4 6 E 1012141BT8 20222l4éGZB 303234316334042444648 505254565860626456637072

Type Il 24-hr

Tc=28.9 min
CN=77
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Summary for Subcatchment 13S: Post Dev

Runoff = B.27cfs @ 12.17 hrs, Yolume= 0.732 af, Depth= 1.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type |l 24-hr 10 yr - 4.80" Rainfall=4.80"

Area(sf)y CN Description
N 3,805 98 Roofs
17,106 36 Woods, Fair, HSG A
7,569 60 Woods, Fair, HSG B
11,993 73 Woods, Fair, HSG C
34,942 79 Woods, Fair, HSG D
14,834 39 »75% Grass cover, Good, HSG A
20,863  B1 »75% Grass cover, Good, HSG B
25,669 74 »75% Grass cover, Good, HSG C
4,934 B0  »75% Giass cover, Good, HSG D
69,640 78 Wellands
211,155 69 Weighted Average
207,350 98.20% Pervious Area
3,805 1.80°% Impervious Area

Tc Length Slope Velocity Capacity Description
{min)  (feat)  {ftft) (f/sec) {cfs)

8.2 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
3.3 220 0.0500 1.12 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

11.5 270 Total

12274-122618 Type M 24-hr 10 yr - 4.80" Raintali=4.80"
Prepared by Microsoft Printed 12/28/2018
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Subcatchment 135: Post Dev

Hydrograph
. 2 Type Il 24-hr
7; L 10 yr - 4.80" Rainfall=4.80"
] : Runoff Area=211,155 sf
£ f’ Runoff Volume=0.732 af
F & Runoff Depth=1.81"
' ,v Flow Length=270'
. 4 ¢ Te=11.5 min
34 CN=69
2]
1.:
A A A A 0
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Summary for Subeatchment 14S: Post Dev

Runoff = 215cfs @ 12.29 hrs, Volume= 0.243 af, Depth= 1.38"

Runoft by SCS TR-20 methad, UH=5CS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 yr - 4.80" Rainfall=4.80"

Area (sf) CN _ Description
13,592 39 »75% Grass cover, Good, HSG A
15110 61 >75% Grass cover, Good, HSG B

6,750 74 >75% Grass cover, Good, HSG C
8,310 36 Woods, Fair, HSG A
12,274 60 Woods, Fair, HSGB
3,580 73 Woods, Fair, HSG C
32,294 78 Wetlands
91,910 63 Weighted Average
91,810 100.00% Pervious Area

Tc tength Slope Velocity Capacity Description
{min) _ {feet) (ftfity  (it/sec) {cfs
12.3 50 0.0200 0.07 Sheet Flow,
Woods: Light underbrush  n= 0.400 P2 j.20"
6.7 400 0.0400 1.00 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

19.0 450 Total

Type It 24-nr 10 yr - 4.80" Rainfali=4.80"

12274-122618
Prepared by Microsoft Printed 12/28/2018
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Subcatchment 145: Post Dev
Hydrograph

Type Ill 24-hr

10 yr - 4.80" Rainfall=4.80"
Runoff Area=91,910 sf
Runoff Volume=0.243 af
Runoff Depth=1.38"

Flow Length=450"

Te=19.0 min

CN=63

Flow (cfs)

-
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Summary for Subcatchment 155: Post Dev

413cls @ 12.15hrs, Volume= 0.347 af, Depth= 2.72"

Runoff by SCS TR-20 methed, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt== 0.05 hrs
Type Uil 24-hr 10 yr - 4.80" Rainfall=4.80"

Arga (sf) CN_ Description
* a7ge22 98 Pavement
* 4,173 98 Walks
12,433 38 >75% Grass cover, Good, HSG A
12,392 61 >75% Grass cover, Good. HSG B
66,620 80 Weighted Average
24,825 37.26% Pervious Area
41,795 B2.74% Impervious Area
Tc Length Slope Velecity Capacity Description
_ (min}  {fest) (fft) (ft'sec) (cfs)
B.2 35 0.0200 0.09 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
0.8 100 0.0100 2.03 Shallow Concentrated Flow,
Paved Kv=20.31fps
3.7 450 0.0100 2.03 Shallow Concentrated Flow,
Paved Kv=20.3 fps
10.7 585 Total
12274122618 Type i 24-hr 10 yr - 4.80" Rainfall=4.80"
Prepared by Microsoft Printed 12/28/2018
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Subcatchment 155: Post Dev
Hydrograph

Flow {cfs)

N i Z
o2 46 8 101214 1513202224252330323436 38404244484850525456 5850526466687072

EEEED
"

Type lll 24-hr

10 yr - 4.80" Rainfall=4.80"
Runoff Area=66,620 sf
Runoff Volume=0.347 af
Runoff Depth=2.72"

Flow Length=585'

Te=10.7 min

CN=80
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Summary for Subcatchment 16S: Post Dev

Runoff = 951 cfs @ 12.16 hws, Volume= 0.823 af, Depth= 2.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 yr - 4.80" Rainfall=4.80"

Area(sfh CMN Description
. 58,058 98 Pavement
* 16,480 98 Rool
17,110 39 »75% Grass cover, Good, HSG A
32123 74 »75% Grass cover, Good, H3G C
14,475 80 >75% Grass cover, Good, HSG [
5380 73 Woods, Fair, HSG C
143,627 83 Weighted Average
69,088 48,10% Pervious Area
74,539 51.90% Impervious Area

Tc Length Slops Velocity Capacity Description
{min)__ feet)  (ft/ft) (ft'sec) {cfs)

8.2 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
1.5 240 0.0180 272 Shallow Concentrated Flow,

Paved Kv=20.3 fps

0.8 300 0.0200 6.42 5.04 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25"
n=0.013

01 60 0.0280 7.59 5.96 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n=0.013

0.9 250 0.0100 4.54 3.56 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' 1= 0.25'
n=0.013

0.1 65 0.0300 9.12 11,19 Pipe Channel,
15.0" Round Area= 1.2 sf Perim=3.9' r=031

n=0.013
12274-122618 Type It 24-hr 10 yr - 4. 80" Rainfali=4.80"
Prepared by Microsoft Printed 12/28/2018
HydroCADE 10.00-18 5/n 07659 @ 2016 HydroCAD Software Salutions LLC Page B4

0.1 110 0.0560 12,46 15.29 Pipe Channel,
15.0" Round Area=1.2 sf Perim=23.9"' r=0.31
n=0.013

11.7 1,075 Total

Subcatchment 165: Post Dev

Hydrograph
10': 551 cis -
N % Type Il 24-hr
§ 10 yr - 4.80" Rainfall=4.80"
E ¢ Runoff Area=143,627 s
" v Runoff Volume=0.823 af
g & % Runoff Depth=2.99"
E 5 ] Flow Length=1,075'
s ¢ Te=11.7 min
35 CN=83
14
] _W.-;;;'/
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Summary for Subcatchment 175: Building #1

Runoff = 3.45¢fs @ 12.08 hrs, Volume= 0.286 af, Depth= 4.56"

Runoff by SGS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 16 yr - 4.80" Rainfall=4.80"

Area (sfy CN _Description
32800 98 Roofs, HSGC
32,800 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) __ (feet)  [ftfh (ft/sec) [cfs)

B.0 Direct Entry,
Subcatchment 175: Building #1
Hydrograph
0 Runaff|
Type lll 24-hr
8 10 yr - 4.80" Rainfall=4.80"
Runoff Area=32,800 sf
Runoff Volume=0.286 af
£, Runcif Depth=4.56"
B Te=6.0 min
- CN=98
1
%
© 2 4 6 8 101214 15 1820 22 24 26 20 30 3234 36 38 40 42 44 46 43 50 52 5¢ 56 56 60 52 64 B5 68 70 72
Tima {haurs)
12274-122618 Type Il 24-hr 10 yr - 4.80" Aainfall=4.680"
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Summary for Reach 1R: Int Stream
Inflow Area = 26.272 ac, 7.02% Impervicus, Inflow Depth = 221" for 10 yr- 4.80" event
Inflow = 35.83cfs @ 12.38 hrs, Volume= 4.845 af
Cutflow = 35.35cfs @ 12.48 hrs, Volume= 4.845 af, Atten= 1%, Lag= 6.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.26 fps, Min, Travel Time= 3.3 min
Avg. Velacity = 0.85 fps, Avg. Travel Time= 12.7 min

Peak Storage= 7,052 cf @ 12.43 hrs
Average Depth at Peak Storage= 1.48'
Bank-Full Depth= 1.00' Flow Area=7.0 sf, Capacity=19.54 cfs

6.00' x 1.00° deep channel, n=0.040 Mountain streams
Side Slope Z-value= 1.0 Top Width=8.00'

Length= 650.0" Slope=0.0077 /'

Inlet Invert= 394.00°, Outlet Invert= 389.00'
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Summary for Pond 1P: Det Pond #1
Inflow Area = 1.879 a¢, 31.91% Impervious, Inflow Depth = 2.99" for 10 yr - 4.807 event
Inflow = 586 cfs @ 12.14 hrs, Volume= 0.489 af
Outflow = 0.59cfs @ 13.14 hrs, Volume= 0.489 af, Atten= 90%, Lag= 59.7 min
Discarded = D.i4cfs @ 13.14 hrs, Volume= 0.359 af
Primary = D.45cfs @ 13.14 hrs, Volume= 0.110 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 402.29' @ 13.14 tus  Surf Area= 6,135 8f Storage= 11,471 cf

Plug-Flow detention time= 724.5 min calculated for 0.488 af {100% of inflow)
Center-of-Mass det. time= 725.8 min { 1,544.7 - 81B.9)

Volume Invert  Avail.Slorage _Storage Description
#1 385.00' 23,858 ¢f Custom Stage Data (Irregular} Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
{feet) (so-f1) (feet} {cubic-feet) [cubic-feet) (sq-ft}
399.00 364 960 o 1] 364
400.00 2,650 302.0 1,332 1,332 6,891
401.50 5,070 454.0 5,693 7.025 16,053
402.00 5,780 456.0 2,711 9,735 16,323
404.00 8,426 454.0 14,123 23,858 17,245
Device Routing Invert Outlet Devices
#1  Discarded 399.00' 0.270 in‘hr Exfiltration over Wetted area Conductivity to Groundwater Elevation = 394.80"
#2  Primary 402.00' 18.0" Round Culvert L=25.0' RCP, square edge headwall, Ke= 0.500

Inlet / Outiet Invert= 402.00' / 388.50° S=0.14007 Cc= 0.900 n=0.013, Flow Area= 1.77 sf

iscarded QutFlow Max=0.14 cfs @ 13.14 hrs HW=402.29' (Free Discharge)
1=Exfiltration { Controls 0.14 cfs)

rimary OutFlow Max=0.44 cis @ 13.14 lws HW=402,29' (Free Discharge)
=Culvert (Inlet Controls 0.44 cfs @ 1.84 fps)
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Pond 1P: Det Pond #1
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Summary for Pond 2P: Det Pond #2

Inflow Area = 3.297 a¢, 51.80% Impervious, Inflow Depth = 2.99" for 10 yr - 4.80° event

Inflow = 951 ¢fs @ 12.16 hrs, Volume= 0.823 af
Outflow = 251 cfs @ 12.61 hrs, Volume= 0.823 af, Atten= 74%, Lag=26.8 min
Discarded = 0.60cfs @ 12.61 hrs, Volume= 0.434 at
Primary = 1.8t cfs @ 12.61 hrs, Volume= 0.388 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 s
Peak Elev= 402.02' @ 12.61 hrs Surf.Area= 8,110 sf Storage= 14,424 cf

Plug-Flow detention time= 142.3 min calculated for 0.822 af (100% of inflow)
Center-of-Mass det. time= 142.5 min { 962.9 - 820.4 }

Volume Inver Avail.Storage  Storage Description
# 398.00" 35756 cf Customn Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Parim. Inc.Store Cum.Store Wet Area
{feet) (sq-ft) fteet)  (cubic- faet) {cubic-faet) {sg-ft)
398.00 283 84.0 0 . 283
399.00 1,340 176.0 746 746 2191
400.00 3,441 271.0 2,309 3,056 5,578
402.00 8,049 4010 11,169 14,224 12,562
404.00 13,735 491.0 21,532 35,756 15,012
Device Routing Invert Outlet Devices
#1  Discarded 388.00° 2.410 in/hr Exfifiration over Surface area Conductivity to Groundwater Elevation = 394.00°
#2  Primary 400.40' 80" Round Culvert L=40.0' RCP, square edge headwall, Ke=0.500

Inlet / Qutlet Invert= 400.40' / 394.00' S=0.1600'" Cc=0.900 n=0.013, Flow Area= 0.35 sf

g_scarded OutFlow Max=0.60 cfs @ 12.61 hrs HW=402.02' (Free Discharge)
1=Exfiltration ( Controls 0.60 cfs)

Ez mary OutFlow Max=1.91 ¢fs @ 12.61 hrs HW=402.02' (Free Dischargs}
=Culvert {Inlet Controls 1.91 cfs @ 5.47 ips)
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Pond 2P: Det Pand #2
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Summary for Pond 3P: Det Pond#3

Inflow Area = 1.319 ac, 39.33% Impervious, Inflow Depth = 3.18" for 10 yr- 4.80" event
infiow = 4.27cis @ 12.13 hrs, Volume= 0.350 af

Outflow = 067cfs @ 12.71 hrs, Volume= 0.291 af, Atten= B4%, Lag= 34.7 min
Discarded = 0.04cis @ 12.71 hrs, Volume= 0.130 af

Primary = 0.63cis @ 12.71 trs, Volume= 0.161 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, di= 0.05 hrs
Peak Elev= 406.40' @ 12.71 hrs Surf.Area= 5,607 sf Storages 8,320 cf

Plug-Flow detention time= 779.7 min calculated for 0.291 af (83% of inflow)
Center-of-Mass det. time= 712.6 min { 1,525.0 - 812.4)

Volume Invert  Avail.Storage Storage Description
#1 404,00 19,828 ¢f Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area . Perim. Inc.Store Cum.Store Wel.Area

(feet) {soi-it) {feet) (cubic-feet) {cubic-feat) (sq-ft)

404.00 815 180.0 o] 0 815
405.00 3,663 255.0 2,089 2,069 3,420
406.00 4,741 281.0 4,130 6,259 4,561
407.00 7,080 450.0 5,857 12,116 14,399
408.00 8,352 470.0 7,711 19,828 15,934

Device Routing invert Outlet Devices

#1  Discarded 404.00" 0.170 inhr Exfiftration over Wetted area Conductivity to Groundwater Elevation = 402.00'
#2  Primary 406.00' 12.0" Round Culvert L=25.0' RACP, square ¢dge headwall, Ke=0.500

Inlet / Outlet Invert= 406.00'/ 402.50' 5=0,1400"" Cec= 0.5900

izcarded OutFlow Max=0.04 cfs @ 12.71 hrs HW=406.40' (Free Discharge)
1=Exfiltration { Controls 0.04 cfs)

rimary OutFlow Max=0.63 cfs @ 12.71 hrs HW=406.40' (Free Discharge)
=Culvert {Inlet Controls 0.63 cfs @ 2.15 fps)

n=0.013, Flow Area= 0.79 sf
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Pond 3P: Det Pond#3
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Summary for Pond 4P; Det Pond #4
Inflow Area = 2855 ac, 26.94% Impervious, Inflow Depth = 2,72 for 10 yr - 4.80" event
Inflow = 7.24cfs @ 12.18 hrs, Volume= 0647 af
Qutfiow = 2.42cfs @ 12.58 hws, Volume= 0.580 af, Atten=67%, Lag= 24.1 min
Discarded = 0.08cfs @ 12.58 hrs, Volume= 0.161 af
Primary = 2.36¢cfs @ 12.58 hrs, Volume= 0.419 af

Routing by Stor-Ind methed, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 402.27' @ 12.58 hrs Surf.Area=7,172sf Storage= 12,425 cf

Plug-Flow detention time= 518.5 min calculated for 0.580 af (50% of inflow}
Center-of-Mass det. time= 468.8 min ( 1,298.6 - 829.8 )

Volume Invert Avail.Storage  Storage Description

#1 400.00 28,626 cf Custom Stage Data (lrregular) Listed below (Recalc)
Elavation Surf.Area Perim. Inc.Stare Cum.Store Wat.Area
{teet) {sq-ft) [feet) (cubic-feet} (cubic-fest) {sq-ft)
400.00 4,196 306.0 i} o) 4,196
402.00 6,479 349.0 10,593 10,523 6,531
403.00 9,236 539.0 7.817 18,410 19,965
404.00 11,230 578.0 10,217 28,626 23,476
Device _Routing Invert Qutlet Devices
#1  Discardad 400.00°  0.170 in/hr Exlliration over Wetted area Conductivity to Groundwater Elevation = 387.50°
#2  Primary 401.50' 15.0" Round Culvert L=25.0' RCP, square edge headwall, Ke= (.500

Intet / Outlet invert= 401.50' / 397.50' 5= 0.16007 Cc=0.800 n=0.013, Flow Area=1.23 sf

igscarded OutFlow Max=0.06 cfs @ 12.58 hrs HW=402.27' (Free Discharge)
i=Exfiltration { Controis 0.06 cfs)

El"l,'lary OutFlow Max=2.36 cfs @ 12.58 hrs HW=402.27' (Free Discharge)
=Culvert (Inlet Contrals 2.36 cfs @ 2.98 fps}
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Pond 4P: Det Pond #4
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Summary for Pond 5P: Det Pond #5

Inflow Area = 8.825 ac, 27.26% Impervious, Inflow Depth = 2,29 for 10 yr - 4.80" event
Inflow = 18.99 cfs @ 12.17 hrs, Volume= 1.683 af

Cutflow = B.26cfs @ 12.50 hrs, Volume= 1.683 af, Aften=57%, Lag= 19.7 min
Discarded = 0.97 cfs @ 12.50 hrs, Volume= 0.733 af

Primary = 7A30cfs @ 12.50 hrs, Volume= 0.849 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 396.90' @ 12.50 hrs  Surf.Area= 11,289 sf Storage= 23,056 cf

Plug-Flow detention time= 98.4 min calculated for 1.681 af (100% of inflow)
Center-of-Mass det. time= 98.5 min { 840.6 - B42.1)

Volume Invert Awvail.Storage _Storage Description

#1 394.00' 51,928 cf Custom Stage Data {Irregular) Listed below (Recalc)
Elevation Suri.Area Perim. * Inc.Stare Cum.Store Wet.Area
{fast) [se-ft) [feet) [cubic-feet) {cubic-feet) {sq-ft}
394.00 4,910 333.0 0 o 4,910
396.00 9,160 428.0 13,851 13,851 10,781
398.00 14,180 514.0 23,158 37,009 17,229
399.00 15,670 533.0 14,819 51,828 18,898

Daevice Houting Invert  Qutlet Devices

#1  Discarded 394.00' 2.410 in/hr Exfiltration over Horizontal area Conductivity to Groundwater Elevation = 350.50'
#2  Primary 393.50' 24.0" Round Culvert L=230.0' RCP, square edge headwall, Ke=0.500
Inlet / Cutlet Invert= 393.50° / 392.50° 5= 0.0333 ¥ Cc=0.900 m=0.013, Flow Area=3.14 sf

#3  Device 2 394.90' 6.0"Wx36.0" H Vert. Oritice/Grate C= 0.600
#4 Device 2 396.00° 12.0" W x 24.0" H Vert. Orifice/Grate  C=0.600
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*iscarded QOutFlow Max=0.97 cfs @ 12.50 hrs HW=396.90' {Free Discharge)
1=Exfiltration ( Controls 0.97 cfs)

mary OutFlow Max=7.29 cfs @ 12.50 hrs HW=396.90" {(Free Discharge)
=Culvert (Passes 7.29 cfs of 23.44 cfs potentia! flow)
3=Crifice/Grate (Orifice Controls 4.54 cfs @ 4.54 fps)
=Citifice/Grate [Cnifice Controls 2.75 ofs @ 3.05 fps)

Pond 5P: Det Pond #5
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Summary for Pond 6P: Det Pond #6
Inflow Area = 2.282 ac, 75.03% Impervious, nflow Depth = 3.33" for 10 yr - 4.80" event
Inflow = 7.18cls @ 12.11 hrs, Volume= 0.633 af
Cutflow = 3897cls @ 1231 hrs, Volume= 0.633 af, Aften=45%, Lag=11.8 min
Discarded = 1.42¢cis @ 12.31 hrs, Volume= 0.468 af
Primary = 256cfs @ 12.31 hrs, Volume= 0.165 af
Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 396.87 @ 12.31 hrs Surf-Area= 3,558 sf Storage= 5,696 cf
Plug-Flow detention fime= 26.6 min calculated for 0.633 af (100% of inflow)
Cantar-of-Mass det. ime= 26.6 min { B18.7 - 792.1)
Volume Invert Avail.Storage  Storage Description
#l 3984.00' 16,799 ¢f  Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. In¢.Store Cum.Store Wet.Area
{feet) (sg-ft) (fost) {cubic-feet) {cubic-feat} {sg-ft)
394.00 598 106.0 4] 1] 598
396.00 2,661 225.0 3,014 3,014 3,750
388.00 4,932 299.0 7477 10,491 6,880
398.00 7,793 364.0 6,308 16,799 10,325
Device _ Routing Invert _Outlet Devices
#1  Discarded 384,00° 8,270 invhr Exfiliration over Wetted area  Conductivity to Groundwater Elevation = 391.50"
#2  Primary 395.50° 10.0" Round Culvert L-30.0 CMP, square edge headwall, Ke= 0.500

Inlet / Qutlet Invert= 395.50' / 393.00' S=0.0833 7 Cc=0.800 n= 0.013, Flow Area= 0.55 sf

gl_scamled QutFlow Max=1.41cfs @ 12.31 hrs HW=396.86"' (Free Discharge}
1=Exfiliration { Controls 1.41 cfs)

rimary OutFlow Max=2.55 cfs @ 12.31 hrs HW=396.86' (Free Discharge)
=Culvert {Inlet Contrals 2.55 cfs @ 4.68 fps)
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Pond 6P: Det Pond #6
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Summary for Link DP-1: DP#1
3.732 ac, 19.57% Impervious, Inflow Depth = 1.62" for 10 yr - 4.80" event
420cfs @ 12.21 hrs, Volume= 0.502 af
420cfs@ 12.21 hrs, Volume= 0.502 af, Atten= 0%, Lag= 0.0 min

Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
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Summary for Link DP-2: DP#2

Inflow Area = 37.379 ac, 15.95% Impervious, Inflow Depth = 1.81" for 10 yr - 4.80" event
Inflow = 4501 cfs @ 12.48 hrs, Volume= 5.959 af
Primary = 4501 cfs @ 12.48 hrs, Volume= 5059 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, di= 0.05 hrs

Link DP-2: DP#2
Hydrograph

& Inflow
E] Primary

Inflow Area=37.379 ac

NN NOY SRR

OO

AR

2%

Flow {cts)
3

I’?"'/I;; ;‘:‘:‘?} - T -
ué4éaﬁmﬂﬁmx&ﬂ%mﬁ%ﬂﬁw?&uméméﬁﬁnmmaﬁmmn
ime {RoLrs)

LL AL,

12274-122618 Type il 24-hr 10 yr - 4.80" Rainfall=4.80"

Prepared by Microsoft Printed 12/28/2018
HydroCAD® 10.00-18 s/ 07558 @ 2016 HydroCAD Soitware Solutions LLG Page 102

Summary for Link DP-3: DP-3

Inflow Area = 5.407 ac, 31.65% Impervious, Inflow Depth = 1.40" for 10 yr - 4.80" event
Inflow = 3.86cfs @ 12.32 hrs, Volume= 0.631 af
Primary = 3.86cfs @ 1232 hrs, Volume= 0.631 af, Atten= 0%, Lag= 0.0 min
Primiary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Link DP-3: DP-3
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Summary for Link DP-4: DP#4

Inflow Area = 1.617 ac, 3.92% impervious, Inflow Depth = 1.38" for 10 yr - 4.80" event
Inflow = 1.85cts @ 12.19 hrs, Volume= 0.188 af
Primary = 1.85¢cfs @ 12.19 hrs, Volume= 0.186 af, Alten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, di= 0.05 hrs

Link DP-4: DP#4
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Summary for Subcatchment 15: Pre-Dev 1S

Runoff = 8.28¢cfs @ 12.34 hrs, Volume= 0.952 af, Depth= 3.05"

Runeff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type 11l 24-hr 25 yr - 5.50" Rainfall=5.50"

Area (sfy CN __ Description
6,616 98 Paved parking, HSG C
59,968 73 \Woods, Fair, HSGC
48,088 79 Woods, Fair, HSG D

¥ 48 737 78 Wetlands
163,407 77 Weighted Average
156,791 05.95% Pervious Area
6,616 4.05% Impervious Area
Tc Length Slope Velocity Capacity Description
{min}  (feef)  (ftft) (fi'sec) [cfs)
15.1 50 0.0120 0.06 Sheet Flow,
Woods: Light underbrush n=10.400 P2=3.20"
9.3 500 0.0320 0.88 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

24.4 850 Total
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Subcatchment 1S: Pre-Dev 15
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Summary for Subcatchment 25: Pre-Dev 2S5
Runoff = 60.88cfs @ 12.43 hrs, Volume= 7.734 af, Depth= 2.59"

Rurnoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, di= 0.05 hrs
Type Il 24-hr 25 yr - 5.50" Rainfall=5.50"

Area (sfi CN Description

12,734 898 Paved parking, HSG C
103,393 36 Woods, Fair, HSG A
175,914 79 Woods, Fair, HSG D
93,562 B0 Woods, Fair, HSG B
720,766 73 Weoods, Fair, HSGC
* 454,691 78 Wetlands

1,561,080 72 ‘Weighted Averags

1,548,326 99.18% Pervious Area
12,734 0.82% Impervious Area
Tc Length Slope Velocity Capacity Description
Imin, feet] /) fi/sec] cfs]
9.6 50 0.0370 0.09 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
16.9 950 0.0330 0.84 Shallow Concentrated Flow,

Woodland Kv=5.0 fps
3.6 81¢ 0.0100 3.74 7.49 Channel Flow,
Area= 2.0 sf Perim=4.0' r=0.50

n=10.025 Earth, clean & winding

3t 1,810 Total
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Subeatchment 2S: Pre-Dev 25
Hydragraph

.,
60| ] Type lll 24-hr
s ¢ 25 yr - 5.50" Rainfall=5.50"
i _ ’ Runoff Area=1,561,060 sf
= ' Runoff Volume=7.734 af
g Ig Runoff Depth=2.59"
— 5 i ]
:* g Flow Length=1,810
- % I’ Tc=30.1 min
% 39 CN=72
; (7
15- ﬂg,
101 f-{f///
0 2 4 6 81012 14 16 16 20 22 24 26 23 30 32 34 36 38 40 42 44 45 48 50 52 54 56 58 60 62 64 66 £8 70 72
Fime (hours)
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Surmmary for Subcatchment 3S: Pre Dev 35
Runoff = 7.80cis @ 12.32 hrs, Volume= 0.891 af, Depth= 1.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type HE 24-hr 25 yr - 5,50" Rainfall=5.50"

Area{sf] CN Description
37,431 38 Woods, Fair, HSG A
74,966 60 Woods, Fair, HSG B
98,598 73 Woods, Fair, HSGC

* 32,294 78 Wetlands
243,289 64 Weighted Average
243,289 100.00% Pervious Area

T¢ Length Slope Velocity Capacity Description
[min) __ (feet) [{tf)  (ft/sec) {cfs}

8.3 50 0.0400 0.09 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
12.3 740 0.0400 1.00 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

21.6 790 Total
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Subcatchment 35: Pre Dev 3S

Hydrograph
: [rEees]
i % Type lll 24-hr
7] - 25 yr - 5.50" Rainfall=5.50"
R < Runoff Area=243,289 sf
: :‘: Runoff Volume=0.891 af
g = g Runoff Depth=1.91"
: ] ¥ Flow Length=790"
- Slope=0.0400 '/
4 Tc=21.6 min
2 "z CN=64
] &%
I V. /7777 M —" 1/ 2 A A A
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Summary for Subcatchment 45: Pre Dev 48

Runoff 3.98cfs @ 12.28 hrs, Volume= 0.444 af, Depth= 1.60"
Runoff by SCS TR-20 method, UH=8CS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs

Type lIl 24-hr 25 yr - 5.50" Rainfall=5.50"

Area (sf)] CN Description
51,728 36 Woods, Fair, HSG A
93,111 73  Woods, Fair, HSG C
144,839 60 Weighted Average
144,839 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
{min)__ (feet) (ft/t)  {ft'sec) {cfs)
10.5 50 0.0300 0.08 " Sheet Flow, 41
Woods: Light underbrush n= 0400 P2=3.20"
7.9 475 0.0400 1.00 Shallow Concentrated Flow, 4-2
Woodland Kv=5.0 ips
18.4 525 Total
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Subcatchment 45: Pre Dev 45

Hydrograph
' LT
Py [,
i Type lll 24-hr
1 25 yr - 5.50" Rainfall=5.50"
d Runoff Area=144,839 sf
3
. ; Runoff Volume=0.444 af
7 g Runoff Depth=1.60"
3, Flow Length=525'
N Tc=18.4 min
CN=60
0-¥ a :
O 2 4 6 B 101214 16 18 20 22 24 25 28 30 32 34 36 38 40 42 44 AC 48 50 52 54 56 58 BC 62 64 66 68 70 72
Time {hours)
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Summary for Subcatchment 5S8: Post Dev
Runoft = 2.67 cfs @ 12.18 his, Volume= 0.247 af, Depth= 1.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, di= 0.05 hrs
Type lIl 24-hr 25 yr - 5.50" Rainfall=5.50"

Area (sf) CN Description
g 2760 98 Hoofs,
11,100 36 Woods, Fair, HSG A
11,852 39 »75% Grass cover, Good, HSG A
13,834 74 >75% Grass cover, Good, HSG C
30,881 73 Woods, Fair, HSG C
70,427 63 Whaighted Average
67,667 96.08% Pervious Area
2,760 3.92% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) __ (feet) (ffft)  (fi'sec) [cfs)

9.9 50 0.0350 0.08 Sheet Flow,
Woods: Ligh1 underbrush n=0.400 P2=3.20"
2.1 400 0.0400 3.22 Shallow Concentrated Flow,

Unpaved Kv=16.11ps

12.0 450 Total
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Subcatchment 55: Post Dev
Hydrograph

€ Type 0l 24-hr
“ 25 yr - 5.50" Rainfall=5.50"
/| Runoff Area=70,427 sf

/] Runoff Volume=0.247 af

| Runoff Depth=1.83"
o Flow Length=450'
¢ Te=12.0 min
CN=63

Flow {cfs)

i,

Time (hours)

.
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Summary for Subcatchment 6S: Post Dev

Runoff = 5.19cfs @ 12.20 hrs, Vaolume= 0.485 af, Depth= 3.14"

Runcff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25 yr - 5.50" Rainfall=5.50"

Area {sfi CN Dascription

4,155 98 Paved roads wicurbs & sewers, HSG C
1,50 98 Roafs, HBG C

21,839 74 >75% Grass cover, Good, HSG C
4423 73 Woods, Fair, HSGC

* 48,737 78 Wetlands
BOGS0 7B Weighted Average
75,005 92.95% Pervious Area
5,685 7.05% Impervious Area

Tc Length Slope Velocity Capamty Description
{min)  (feet)  (fUit)  (fiisec) {cfs

8.2 50 Q0200 0.10 Sheet Flow,
Grags: Dense n= 0.240 P2=3.20"
6.4 345 0.0320 0.89 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

14.6 395 Tatal
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Subcatchment 65: Post Dev

Hydrograph
| O Aunafi]

s % Type Ill 24-hr

‘ v 25 yr - 5.50" Rainfall=5.50"

] / Runoff Area=80,690 sf

g Runoff Volume=0.485 af

g 3 / Runoff Depth=3.14"

z ) Flow Length=395'

. ,_ Tc=14.6 min

N : CN=78

1 |

O 5 a B8 To121 B1820%8 24 20 % % 3;2_ 34 3(: 38 u 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72
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Runoff

Summary for Subcatchment 75: Post Dev

= 6.84cfs @ 12.14 hrs, Yolume= 0.568 af, Depth= 3.63"

Runoff by SGS TR-20 method, UH=8CS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type IIl 24-hr 25 yr - 5.50" Rainfall=5.50"

Area (sf) CN Description

7,556 98 Roaofs

4,422 98 Drives
14,145 898 Road

5674 73 Woods, Fair, HSG C
18,385 B0 >75% Grass cover, Good, HSG D
31,683 74 »75% Grass cover, Good, HSG C

B1,865 83 Woeighted Average

55,742 658.09% Pervious Area
26,123 31.91% Impervious Area
Tc Length Slope Velocity Capacity Description
(min}  (feet) (ft/ft)  (ft/sec) {cfs)
8.2 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
0.6 110 0.0200 2.87 Shallow Concentrated Flow,
Paved Kv=20.3fps
13 160 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3 fps

101

320 Total
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Subcatchment 75: Post Dev

Hydrograph
i [0 Runet(]
1 Type Il 24-hr
g “« 25 yr - 5.50" Rainfall=5.50"
1 Runoff Area=81,865 sf
5 ] Runoff Volume=0.568 af
g, | Runoff Depth=3.63"
s | ] Flow Length=320"
“E ¢ Tc=10.1 min
‘ CN=83
2..
"
RY 7227 a2 4 77 A
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Time (hours)
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Summary for Subcatchment 83: Post Dev

Runoff 0.793 af, Depth= 3.33"

8.87cls @ 12.18 hrs, Volume=

Runoff by SCS TR-20 method, UH=5CS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type |l 24-hr 25 yr - 5.50" Rainfall=5.50"

Area (sf) CN _Description
‘ 16,097 88 Road
“ 6,234 98 Drives
* 11,166 98 Roofs
18,454 73 Woods, Fair, HSG C
52,068 74 »75% Grass cover, Good, HSG C
19,343 74  >75% (Grass cover, Good, HSG C
124353 B0 ‘Woeighted Average
90,856 73.06% Pervious Area
33,497 26.94% Impenvious Area
Tc Length Slope Velocity C

apacity Description
{cfs)

(min)  {feef) (firit)  (fi'sec)
8.2

50 0.0200 0.10 Sheet Flow,
Grass: Dense n=10.240 P2=3.20"
1.6 200 0.0100 203 Shallow Concentrated Flow,
Paved Kv=2031ps
2.8 350 0.0100 2.03 Shallow Concentrated Flow,
Paved Kv=20.3fps
12.7 600 Total
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Subcatchment 8S: Post Dev

Hydrograph
a m;ls
] £ Type Il 24-hr
J : 25 yr - 5.50" Rainfall=5.50"
2 y Runoff Area=124,353 sf
o / Runoff Volume=0.793 af
g g Runoff Depth=3.33"
" g Flow Length=600"
© ] L/ Te=12.7 min
5 CN=80
2]
1 2
o MGZZZZZ2 ‘
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Summary for Subcatchment 95: Post Dev

Runoff = 2435cfs @ 12.17 hrs, Volume= 2.104 af, Depth= 2.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type IIl 24-hr 25 yr - 5.50" Rainfall=5.50"

Arsa (sf) CN Description

44,517 98 Road
21,444 98 Drives
* 38,845 98 PRools
57,414 39 »75% Grass cover, Good, HSG A
188,073 74 »75% Grass cover, Geod, HSG C
33,113 73 Woods, Fair, HSGC

384,408 75 Weighted Average

279,600 72.74% Pervious Area
104,806 27.26% Impervious Area
Te Llength Slope Velocity Capacity Description
min feet T/t fi/sec cfs)
9.2 50 0.0150 0.09 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
1.4 150 0.0150 1.84 Shallow Concentrated Flow,
Grassed Waterway Kv=15.0 fps
1.1 140 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3 Ips

1.7 340 Total
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Subcatchment 9S: Post Dev
Hydrograph

Flow {cfs)

12274-122618
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Runoff =

25 yr - 5.50" Rainfall=5.50"
Runoff Area=384,306 sf
Runoff Volume=2.104 af
Runoff Depth=2.86"

Flow Length=340’

Type lll 24-hr

Te=11.7 min
CN=75

Type lif 24-hr 25 yr - 5.50" Rainfall=5.50"
Printed 12/28/2018
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Summary for Subcatchment 10S: Post Dev

5.11¢fs @ 1213 hrs, Volume= .421 af, Depth= 3.83"

Runaff by 5CS TR-20 method, UH=8CS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type 11 24-hr 25 yr - 5.50" Rainfall=5.50"

Area{sf) CN Description
14,644 98 Road
3,870 98 Drives
* 4080 98 Roofs
12,147 80 >75% Grass cover, Good, HSG D
22,704 74  »>75% Grass cover, Good, HSG C
57,445 85 Weighted Average
34,851 60.67% Pervious Area
22,594 39.33% Imparvicus Area
Tc Length Slope Velocity Capamty Description
(min} _ {feet) (ft/ft)  (ft/sec) {cfs
8.2 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2« 3.20"
0.2 25 0.0200 2.12 Shallow Concentrated Flow,
Grassed Waterway Kv=15.0fps
1.1 280 0.0400 406 Shallow Concentrated Flow,

Paved Kv=20.3 fps

9.5 355

Total
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Subcatchment 10S: Post Dev
Hydrograph

Flow (cfs)
Ca

12274-122618
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7

Type Il 24-hr

25 yr - 5.50" Rainfall=5.50"
Runoff Area=57,445 sf
Runoff Volume=0.421 af

Runoff Depth=3.83""

Flow Length=355"
Tc=9.5 min
CN=85

Time (hours)
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Runotf =

Summary for Subcatchment 115: Post Dev

10.55 cfs @ 12.35 hrs, Volume= 1.231 af, Depth= 3.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.0Q hrs, dt= 0.05 frs

Type lll 24-hr 25 yr - 5,50" Rainfall=5.50"

Area (sf)y CN_ Description
* 2,945 98 Road
* 2,726 98 Roofs
24303 73 Woods, Fair, HSG C
22,936 79 Woods, Fair, HSG D
75,905 74 >75% Grass cover, Good, HSG C
12,004 B0 >75% Grass cover, Good, HSG D
* 70,431 78 Woetlands
211,250 77 Weighted Average
205,579 97.32% Pervious Area
5,671 2.68% Impervious Area
Tc Length Slope WVelocity Capacity Description
[min} ({featf] (f/ft)  (ft/sec) {cfs)
8.2 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
0.8 100 Q.0200 212 Shallow Concentrated Flow,
Grassed Waterway Kv=15.0 fps
15.3 650 0.0200 0.71 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
1.0 200 0.0150 3.19 1278 Channel Flow,
Area= 4.0 sf Perim= 6.8' r= 0.59'
n=0.040 Mountain streams
253 1,000 Total
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Subcatchment 115: Post Dev

Hydrograph
11 [Essa]
o] # Type Iit 24-hr
o i 25 yr - 5.50" Rainfall=5.50"
X L Runoff Area=211,250 sf
: 4 Runoff Volume=1.231 af
g /] Runoff Depth=3.05"
3’ Flow Length=1,000'
=5 Tc=25.3 min
L CN=77
3]
2]
h:
\ oz — 227, A

O M Al e et e el A L A i P ol
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Time (hours)

12274-122618 Type Il 24-hr 25 yr - 5.50" Rainfall=5.50"
Prepared by Microsoft Printed 12/28/2018
HydroCAD® 10.00-18 s/n 07559 @ 2016 HydroCAD Software Solutions LLC Page 126

Summary for Subcatchment 125: Post Dev

Runoff = 2541 ¢fs @ 12.40 hrs, Volume= 3.148 af, Depth= 3.057

Runoff by SGS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type HI 24-hr 25 yr - 5.50" Hainfall=5.50"

Area [sf) CN Descriplion
N 3,420 93 Sport Court
8,720 80 >75% Grass Play Area HSG D
B,900 98 Paved
2460 98 Roof
35,887 60 Woods, Fair, HSG B
5,984 61 >75% Grass cover, Good, HSG B
42,066 74 >75% Grass cover, Good, HSG C
15,108 80 »75% Grass cover, Good, HSG D
51,310 79 Woods, Fair, HSG D
40,779 73 Woods, Fair, HSG C
320,554 78 Woetlands
540,189 77  Woighted Average
525,409 §7.26% Pervious Area
14,780 2.74% Impervious Area

T¢ Length Slope Velocity Capacity Description
(min)  (feef)  (ftfft) {f¥sec) {cfs)

9.9 50 0.0350 0.08 Sheet Flow,
Woads: Light underorush n=0.400 P2=3.20"
19.0 1,020 0.0320 0.89 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

28.8 1,070 Total
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Subcatchment 125: Post Dev
Hydrograph

Flow {(cfs}

0
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Type Il 24-hr

25 yr - 5.50" Rainfall=5.50"
Runoff Area=540,189 sf
Runoff Volume=3.148 af
Runoff Depth=3.05"

Flow Length=1,070'
Tc=28.9 min -

CN=77

L A
66 68 70 72
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Summary for Subcatchment 13S: Post Dev

10.78cfs @ 12.17 hrs, Volume= 0.840 af, Depth= 2.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type |ll 24-hr 25 yr - 5.50" Rainfall=5.50"

Area(sf] CN Description
- 3,805 98 Roofs
17,106 36 Woods, Fair, HSG A
7,569 60 Woods, Fair, HSGB
11,993 73 Woods, Fair, HSG C
34942 79 Woods, Fair, HSG D
14,634 39 =75% Grass cover, Good, HSG A
20,863 61 »75% Grass covar, Good, HSG B
25,669 74  >75% Grass cover, Good, HSG C
4934 B0 »75% Grass cover, Good, HSG D
* 69640 78 Wetlands
211,155 69 Weighted Average
207,350 938.20% Pervious Area
3,805 1.80% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) _{feet) {ftft}  (ft'sec) {cfs)
8.2 50 0.0200 010 Sheeat Flow,
Grass: Dense n=0.240 P2=3.20"
a3 220 0.0500 1.12 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

11.5 270

Total
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Subcatechment 13S: Post Dev

Hydrograph
-
1 _w.rm
b 17 Type Il 24-hr
e y 25 yr - 5.50" Rainfall=5.50"
. Runoff Area=211,155 sf
: é Runoff Volume=0.940 af
g’ d Runoff Depth=2.33"
8 ] /
g ¥ Flow Length=270"
LE Tc=11.5 min
a]
i 7 %
0k . = - - e e e A P e L L e i =
0 2 4 6 B 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 4B 50 52 54 56 58 60 62 64 66 63 70 7
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Summary for Subcatchment 145: Post Dev
Runoff = 294 cfs @ 12.28 hrs, Volume= 0.323 af, Depth= 1.83"

Runoff by 5G5S TR-20 method, UH=SCS, Wsighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 tws
Type il 24-hr 25 yr - 5.50" Rainfall=5.50"

Area (sf) CN Description
13,582 38 »75% Grass cover, Good, HSG A
15,110 61 »75% Grass cover, Good, HSG B
6,750 74  »75% (Grass cover, Good, HSG C
8,310 36 Woods, Fair, HSG A
12,274 60 Woods, Fair, HSG B
3,580 73 Woods, Fair, HSGC

‘ 32294 78 Wellands
91,910 63 Weighted Average
91,910 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feel) _(fiM) (fi/sec) [cfs)

12.3 50 0.0200 0.07 Sheet Flow,
Woods: Light underbrush n= 0400 P2=3.20"
8.7 400 0.0400 1.00 Shaliow Concentrated Flow,

Woodland Kv=5.01ps

19.0 450 Totat
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Subcatchment 145: Post Dev

Hydrograph

h Type lll 24-hr
25 yr - 5.50" Rainfall=5.50"
Runoff Area=91,910 sf
n Runoff Volume=0.323 af
g Runoff Depth=1.83"
z Flow Length=450"
= T¢=19.0 min
o CN=63

o\, 2 .
G 2 4 B 8 10 1214 16 18 20 22 54 25 28 30 32 34 36 38 40 42 44 46 43 50 52 54 56 58 60 62 64 66 68 70 72

Time {(hours)
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Summary for Subcatchment 155: Post Dev

Funoff = 5.06 cfs @ 12.15 hrs, Volume= 0.425 af, Depth= 3.33"

Runoff by SCS TR-20 method, UH=5CS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 25 yr - 5.50" Rainfall=5.50"

Area {sf} CN _ Description
- 37,622 98 Pavement
- 4,173 98 Walks
12,433 38 »75% Grass cover, Good, HSG A
12,392 61 _ »75% Grass cover, Good, HSG B
66,620 80 Woeighted Average
24,825 37.26% Pervious Area
41,795 62.74% Impervious Area

Tc Length Slope Velocity Capacity Description
(mim}  {feef) (') (fi/sec) (efs)

8.2 35 0.0200 0.09 Sheet Flow,

Grass: Dense n=0.240 P2=13.20"
0.8 100 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.31ps
3.7 450 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.31ps

10.7 585 Total
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Subcatchment 155: Post Dev
Hydrograph

.0

Type Il 24-hr

25 yr - 5.50" Rainfali=5.50"
Runoff Area=66,620 sf
Runoff Volume=0.425 af
Runoff Depth=3.33"

Flow Length=585"

Tc=10.7 min

CN=80

Flow {cfs)
w

P AR VR ]

Time (hours)
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Summary for Subcatchment 165: Past Dev

Runoffi = 11.49¢fs@ 12.16 hrs, Volumes= 0.997 af, Depth= 3.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, di= 0.05 hrs
Type Il 24-hr 25 yr - 5.5¢" Rainfall=5.50"

Area (sf) CN Description
* 58,059 98 Pavement
“ 16480 98 Roof
17,110 39 =75% Grass cover, Good, HSG A
32,123 74  =75% Grass caover, Good, HSG C
14475 B8O >75% Grass cover, Good, HSG D
5380 73 Woods, Fair HSGC
143,627 B3 Woeighted Average
69,088 48.10% Pervious Area
74,539 51.90% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) _{fest) (ft/ty ({ft’sec) {cfs)

B.2 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
15 240 0.0180 272 Shallow Concentrated Flow,

Paved Kv=20.3fps

0.8 300 0.0200 6.42 5.04 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25"
n=0.013

a.1 80 00280 7.59 596 Pipe Channal,
12.0" Roungd Area= 0.8 sf Perim=3.1' r=0.25'
n=10.013

0.9 250 0.0100 4.54 3.56 Pipe Channel,
12.0" Round Area=0.8 sf Perim=23.1' r=0.25
n=0.013

0.1 65 0.0300 9.12 11.19 Pipe Channel,
15.0" Round Armea= 1.2 sf Perim= 3.9 1= 0.31"
n=0.013
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0.1 110 0.0560 12.46 1528 Pipe Channel,
15.0" Round Area=- 1.2 5f Perim=3.9' r=0.31'
n=0.013

11.7 1,075 Total
Subcatchment 165: Post Dev

Hydrograph
] O Runof]
o i [ Rura}
. f Type 11l 24-hr
o] 25 yr - 5.50" Rainfall=5.50"
3 d Runoff Area=143,627 sf
8 v Runoff Volume=0.997 af
g ] ¥ Runoff Depth=3.63"
5 L Flow Length=1,075"
® s | Te=11.7 min
4l CN=83
3
2
1
0 2 4 & B 1012 14 16 18 20 22 24 26 28 30 32 34 35 38 40 42 44 46 48 50 52 54 55 58 60 62 B4 66 68 70 72
© Time {(hours)
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Summary for Subcatchment 175: Building #1
Runoff = 39 cfs @ 12.09 hrs, Volume= 0.330 af, Depth= 5.26"

Runoff by 5CS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type NNl 24-hr 25 yr - 5.50" Rainfall=5.50"

Area (sf) CN Description
32,800 98 Roofs, HSGC
32,800 100.00% Impervious Area

Te Length Slope Velocity Capacity Description
{min) _ (feef) (ftfl)  (fi'sec) (cfs)
6.0

Direct Entry,

Subcatchment 175: Building #1
Hydrograph

v 1 Type Il 24-hr
25 yr - 5.50" Rainfall=5.50"
Runoff Area=32,800 sf

: ' Runoff Volume=0.330 af
Runofi Depth=5.26"
Tc=6.0 min

Flow [cfe)

-l ———— i : R
Q2 4 6 & 101214 16 {B 20 2224 25 2830 32 34 36 36 40 4244 45 48 50 52 56 55 58 60 62 64 BG 6& 71 72
Tims (haurs}
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Summary for Reach 1R: Int Stream

Inflow Area = 26.272 ac, 7.02% Impervious, Inflow Depth = 2.78" for 25yr - 5.50" event
Inflow = 4648 ¢cfs @ 12.37 hrs, Volume= B.112 af
Cutflow = 45.86cfs @ 12.47 hrs, Volume= B.112 af, Atten= 1%, Lag= 5.9 min

Routing by Stor-Ind+Trans method, Time Spars= 0.00-72.00 hrg, ¢t= 0,05 hrs
Max. Velocity= 3.42 fps, Min. Travel Time= 3.2 min
Avy. Velocity = 0.90 fps, Avg. Travel Time= 12.0 min

Peak Storage= 8,708 cf @ 12.42 hrs
Average Depth at Peak Storage= 1.80'
Bank-Full Depth= 1.00' Flow Area= 7.0 sf, Capacity= 19.54 cfs

6.00' x 1.00' deep channel, n= 0.040 Mountain streams
Side Slope Z-value= 1.0 Top Width= 8.00°

Length= 6500 Slope=0.0077 7

Inlet Invert= 384.00', Outlet Invert= 389.00°
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Reach tR: Int Stream

Hydrograph
j: Inflow Area=26.272 ac
§ Avg. Flow Depth=1.80'
] Max Vel=3.42 fps
n=0.040
g% L=650.0"
g S$=0.0077 "
ji Capacity=19.54 cfs
mw'_
] i ’wké?;'%fi_.:, o TR » St
R ML 777

Time (hours)
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E Inflow
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Summary for Pond 1P: Det Pond #1

Inflow Area = 1.879 ac, 31.91% Impervious, Inflow Depth = 3.63" for 25 yr - 5.50" event
Inflow = 6.B8dcis @ 12,14 hrs, Volume= 0.568 af

Cutflow = 1.36cfs @ 12.64 hrs, Volume= 0.568 af, Atten= 80%, Lag=29.9 min
Discarded = 0.15cfs @ 12.64 hrs, Volumes= 0.370 af

Primary = 1.2tcfs @ 12.64 hrs, Volume= 0.189 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 402.49' @ 12,64 hrs  Surf.Arga= 6,387 sf Storage= 12,738 cf

Plug-Flow detention time= 624.5 min calculated for 0.568 af (100% of inflow)
Cantar-of-Mass det. ime= 624.4 min ( 1,437.9- 813.4)

Volume Invert Avail Storage Storage Description
# 399.00 23,858 cf Custom Stage Data (Irregular) Listed below (Recaic)
Elavation Surf.Area Perim. Inc.Store Cum.Stare Wet.Area
{feet) (sg-ft) (feat) {cubic-fest) {cubic-fest) {sg-ft)
399.00 364 96.0 0 0 364
400.00 2,650 302.0 1,332 1,332 B,891
401.50 5,070 4540 5,683 7,025 18,053
402.00 5,780 456.0 2,711 9,735 16,323
404.00 8,426 454.0 14,123 23,858 17,245
Device Houting Invert Qutlet Devices

#1  Discarded 399.00° 0.270 in/hr Exfiltration over Weltted area Conductivily to Groundwater Elevation = 394.80
#2  Primary 402.00' 189" Hound Culvert L= 25.0' RCP, square edge headwall, Ke=0.500

Inlet / Outlet Invert= 402.00'/ 398.50' S=0.14007 Cc=0.900

iscarded QutFlow Max=0.15 cfs @ 12.64 hrs HW=402 48" (Free Discharge)
1=Exfiltration ( Controls 0.15 cfs)

Primary OutFlow Max=1.21 cfs @ 12.64 hrs HW=402.48" (Free Discharge)
T.=Culvert {Inlet Cortrals 1.21 cfs @ 2.39 fps)

n= 0.013, Flow Area=1.77 sf
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Pond 1P: Det Pond #1
Hydrograph
Inflow
21 Qutflow

Flow (cls)

Time {(hours)

: . Inflow Area=1.879 ac | Brmay-
Peak Elev=402.49'
¢ Storage=12,738 cf

o = 4 &
0246868 1012141618202224252830323435384042444645505254565850626456687072
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Summary for Pond 2P: Det Pond #2

inflow Area = 3.297 ac, 51.90% Impervious, Inflow Depth= 3.63" far 25 yr - 5.50" event
Inflow = 11.48¢cfs @ 12.16 hrs, Volume= 0.997 af

Qutflow = 286cfs @ 12.62hrs, Volume= 0.997 af, Atten= 75%, Lag= 27.4 min
Discarded = 0.68cfs @ 12.62 hrs, Volume= 0.484 af

Primary = 2.1Bcfs @ 12.62 hrs, Volume= 0.514 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 his
Peak Elev= 402.41' @ 12,62 hrs  Surf.Area= 9,097 sf Storage= 17,755 ¢f

Plug-Flow detention time= 137.3 min calculated for 0,997 af (100% of inflow)
Centor-of-Mass det. time= 137.6 min ( 952.5 - 814.9}

Volume Invert Avail.Storage  Storage Description
#1 398.00" 35,756 ¢f Custom Stage Data (lrregular) Listed below {Recalc)
Elavation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
{feet) {sg-ft} (feet) {cubic-feet) {cubic-fest) {sg-ft)
398.00 283 84.0 0 0 283
399.00 1,340 176.0 745 746 2,191
400.00 344 271.0 2,309 3,056 5,578
402.00 8,049 401.0 11,169 14,224 12,562
404.00 13,735 4910 21,532 35,756 19,012
Device Houling Invert Outlet Devices
#1 Discarded 398.00' 2.410 in/hr Exfiltration over Surface area Conductivity to Groundwater Elevation = 394.00°
#2  Primary 400.40' 8.0" Round Culvert L=40.0' RCP, square adge headwall, Ke=0.500

Inlet / Outflet Invert= 400.40'/ 394,00 S=0.1600 "7 Cc=0.900 n=0.013, Flow Area= 0.35 sf

iscarded OutFlow Max=0.69 cfs @ 12.62 hrs HW=402.41' (Free Discharge}
1=Exfiltration { Controls 0.68 cfs)

rimary OutFlow Max=2.18 ¢fs @ 12.62 hrs HW=402.41" (Free Discharge)
2=Culvert (Inlet Controls 2.18 cfs @ 6.24 fps)
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Pond 2P: Det Pond #2

Hydrograph
: Inflow Area=3.297 ac | |Sofan"
I Peak Elev=402.41"
11
1o Storage=17,755 cf
9
g 7
o]
' 5.;
43
¥ I
¥ 7 A 5
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Time (hours)
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Summary for Pond 3P: Det Pond#3

Inflow Area = 1.319 ac, 39.33% Impervious, Inflow Depth = 3.83" for 25 yr - 5.50" event
Inflow = S11cfs@ 12.13 hus, Volume= 0.421 af
Qutflow = 1.27cfs @ 12.56 hrs, Volume= 0.362 af, Atten= 75%, Lag= 25.7 min
Discarded = 0.05cfs @ 12.56 hrs, Volume= 0.132 af
Primary = 1.22cls @ 12.56 hrs, Volume= 0.230 af

Routing by Star-fnd method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 406.,58' @ 12.56 hrs  Surf.Area= 6,020 sf Storage= 8,361 cf

Plug-Flow detention fime= 648.9 min calculated for 0.362 af (86% of inflow)
Center-of-Mass det, time= 5856 min { 1,392.7 - 807.1)

Volume Invert Avail.Starage  Storage Description

# 404.00 19,828 of Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
{feet) {sg-ft) {feet) {cubic-feet} {cubic-feet) (sg-ft)
404.00 815 180.0 4] 0 _B15
405.00 3,663 255.0 2,069 2,069 3,420
406.00 4,741 2810 4,180 6,259 4,561
407.00 7,050 450.0 5,857 12,116 14,399
408.00 8,382 470.0 7,711 19,828 15,934
Device Routing Invert _Outlet Devicas
#1  Discarded 404.00' 0,170 in/hr Exfiltration over Wetted area Conductivity to Groundwater Elevation = 402.00°
#2  Primary 406.00' 120" Round Culvert L=25.0' RCP, square edge headwall, Ke=0.500

Inlet / Outlet Invert= 406.00'/ 402.50' S=0.1400"" Cc=0.800 n=0.013, Flow Area=0.79 st

Discarded QutFlow Max=0.05 cfs @ 12.56 hrs HW=406.58' (Free Discharge)
 1-Exflitration ( Controls 0.05 cfs)

rimary OutFlow Max=1.21 cis @ 12.56 hrs HW=406.58" (Frea Discharge)
=Culvert (Inlet Controls 1.21 cfs @ 2.59 fps)
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Pond 3P: Det Pondi#3
Hydrograph
& Inflow
1 Quiflow

Inflow Area=1.319 ac | |32
Peak Elev=406.58'
Storage=9,361 cf

e

Flow (efs)
e
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Summary for Pend 4P: Det Pond #4

Inflow Area = 2.855 ac, 26.94% Impervious, Inflow Depth = 3.33" for 25 yr - 5.50" event

Inflow = 8.87cfs @ 12.18 hrs, Volume= 0.793 af

Ouwfiow = 3.67cfs@ 12.51 hrs, Volume= 0.726 af, Aften= 59%, Lag= 20.2 min

Digcarded = 0.07cis @ 12.51 hrs, Volume= 0.184 af

Primary = 360cfs @ 12.51 hrs, Volume= 0.562 af

Routing by Stor-Ind method, Time Spans 0.00-72.00 hrs, dt= 0.05 hrs
Paak Elev= 402.50' @ 12.51 hrs Surf.Area= 7,806 sf Storage= 14,184 cf

Plug-Flow detention time= 424.8 min calculated for 0.725 af (91% of inflow)
Center-of-Mass det. time= 384.1 min ( ,208.0 - 823.9 }

Volume Invert  Avail.Storage  Storage Description
#1 400.00° 28,626 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Parim. Inc.Store Cum.Store Wet.Area
{feet) {sq-ft) (feet) [cublic-feet) (cubic-feet) {sg-it}
400.00 4,186 306.0 0 0 4,198
402.00 6,479 349.0 10,583 10,593 6,531
403.00 9,236 539.0 7.817 18,410 19,965
404.00 11,230 578.0 10,217 28,626 23,476
Device Routling Invert Qutlet Devices
#1  Discarded 400.00' 0.170 in/hr Exfiltration over Wetted area  Conductivity to Groundwater Elevation = 397.50'
#2  Primary 401.50' 15.0" Round Culvert L=25.0' RCP, square edge headwall, Ke= 0.500

Inlet / Chstlet nvert= 401.50'/ 397.50' S=0.1600"7 Cc=0.800 n=0.013, Flow Area=1.23 sf

iscarded OutFlow Max=0.07 ¢fs @ 12.51 hrs HW=402.50' (Free Discharge)
1=Exfiltration ( Controls 0.07 cfs)

rimary OutFlow Max=3.59 cfs @ 12.51 hrs HW=402.50' {Free Discharge)
2=Culvert (Inlet Controls 3.59 cfs @ 3.41 fps)
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Pond 4P: Det Pond #4
Hydrograph
B Inflow
LI Outflow
Discarded
; Inflow Area=2.855 ac | |85y
o] Peak Elev=402.50"
8 Storage=14,184 cf
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Summary for Pond 5P: Det Pond #5

Inflow Area = 8.825 ac, 27.26% Impervious, Inflow Depth = 2.86" for 25 yr- 5.50" event
Inflow = 2435cts @ 12.17 hrs, Volume= 2.104 af

Outflow = 11.61¢cfs @ 12.45 hrs, Volume= 2.104 af, Atten= 52%, Lag= 17.1 min
Discarded = 1.08cfs @ 12.45 hrs, Volume= 0.796 af

Primary = 10.53 cfs @ 12.45 hrs, Volume= 1.308 af

Routing by Stor-Ind method, Time Spans= 0.00-72.0Q hrs, dt= 0,05 hrs
Peak Elev= 397.28' @ 12.45 fws  Surf.Area= 12,243 5f Storage= 27,485 ¢f

Plug-Flow detantion time= B9.2 min calculated for 2,102 af (100% of inflow)
Center-of-Mass det. time= 88.3 min { 924.8 - B35.7)

Volume Invert Avail.Storage  Storage Description
#1 394.00° 51,928 ¢f Custom Slage Data (Irregular} Listed below (Recalc)
Elevation Surf.Area Perim, Inc.Store Cum.Store Wet Area
(feet} {sg-ft} {feet) {cubic-feat} {cubic-fest) {sg-ft}
394.00 4,910 333.0 Q 0 -T.4.910
396.00 9,160 429.0 13,851 13,851 10,781
398.00 14,180 514.0 23,158 37,008 17,229
399.00 15,670 533.0 14,919 51,928 18,896
Device  Routing Invert  Qutlet Devices
#1  Discarded 394.00' 2.410 in'hr Exfiltration over Horizontal area Conductivity to Groundwater Elevation = 390.50'
#2  Primary 393.50" 24.0" Aound Culvert L=30.0" RCF, square edge headwall, Ke= 0.500
inlet / Outlet Invert= 383.50' / 382.50' S=0.0333 /' Cc=0.800 n=0.013, Flow Area= 3.14 sf
#3  Device 2 394.90° 6.0" W x 36.0" H Vert. Orifice/Grate C=0.600
#4  Device 2 395.00° 12.0" W x 24.0" H Vert, Orifice/Grate  C= 0.600
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iscarded OutFlow Max=1.08 cfs @ 12.45 hrs HW=397.28' (Free Discharge)
1=Exfiltration ( Controls 1.08 cfs)

rimary OutFlow Max=10.53 cfs @ 12.45 hrs HW=397.28' (Free Discharge)
=Culvert (Passes 10.53 cis of 25.21 cfs potential flow)
3=0rifice/Grate {Crifice Controls 5.89 ¢fs @ 4.95 fps)
=0rifice/Grate (Orifica Controls 4.64 cfs @ 3.63 fps)

Pond 5P; Det Pond #5

Hydrograph e
_ _lnﬂqw.Area=8.825 ac
o - Peak Elev=397.28'
- - Storage=27,485 cf

Flaw {cis)
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Summary for Pond 6P: Det Pond #6
inflow Area = 2.282 ac, 75.03% Impaendous, Inflow Depth= 3.97" for 25 yr- 5.507 avent

Inflow = B.57cfs @ 12.12 hrs, Volume= 0.755 af
Ouiflow = 4.54cfs @ 1233 hrs, Volume= 0.755 af, Aften= 47%, Lag=12.6 min
Discarded = 1.59cfs @ 12.33 hrs, Volume= 0.537 af
Primary = 294cfs @ 12.33 hrs, Volume= 0218 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 397.17' @ 12.33 hvs  Suri.Area= 3,909 sf Storage= 6,845 cf

Plug-Flow detention time= 27.3 min calculated for 0.755 af {100% of inflow)
Center-oi-Mass det. time= 27.3 min ( 816.3 - 788.0)

Volume . invert Avajl.Storage  Storage Description
#1 394.00° 16,799 cf  Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Pexirm. In¢.Stare Cum.Store Wet.Area
(feet) {sg-ft} (fest) {cubic-fast) {cubic-feet) (sq-ft)
394.00 598 106.0 0 4] 598
396.00 2,661 225.0 3,014 3,014 3,750
398.00 4932 299.0 7477 10,491 6,880
399.00 7,793 364.0 6,308 16,799 10,325
Device  Routing Invert Qutlet Devices
#1  Discarded 394,00 8.270 in/hr Exfiitration over Wetted area  Conductivity to Groundwater Elevation = 391,50
#2  Primary 395.50° 10.0" Round Culvert L=300" CMP, square adge headwall, Ke= 0.500

Inlet / Qutlet Invert= 395.50' / 393.00' S=0.0833 /' Cc=0.900 n=0.013, Flow Area= 0.55 sf

iscarded OulFlow Max=1.59 cis @ 12.33 hrs HW=397.17" (Free Discharge)
1=Exfiltration ( Controls 1.59 cis)

rimary OutFlow Max=2.94 cfs @ 12.33 hrs HW=397.17"' (Free Discharge)
=Culvert (Inlet Controls 2,94 ofs @ 5.38 ips)
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Pond 6P: Det Pond #56
Hydrograph
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Summary for Link DP-1: DP#1

Inflow Area = 3.732 ac, 19.57% Impervious, Inflow Depth = 2.20" for 25 yr- 5.50" event
Inflow = 5.19cfs @ 12.20 hrs, Volume= 0.684 af
Primary = 5.19cfs @ 12.20 hrs, Volume= 0.684 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-1: DP#1
Hydrograph
BE!E;I .
EES Inflow Area=3.732 ac
5 ;ﬁ
7
) g
e
_ BE
1, 9%
P 'y
i 2
| ’:
Time thoura)
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Summary for Link DP-2: DP#2

Inflow Area = 37.379 ac, 15.95% Impervious, inflow Depth = 2.45" for 25 yr - 5.50" event
Inflow = 58.20cfs @ 12.47 hrs, Volume= 7.639 at
Primary = 59.20cfs @ 12.47 hrs, Volume= 7.639 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.0C hrs, dt= 0.05 hrg

Link DP-2: DP#2
Hydregraph

' Inflow Area=37.379 ac

B0
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Summary for Link DP-3: DP-3

Inflow Area = 5.407 ac, 31.65% Impervious, Inflow Depth = 1.86" for 25yr - 5.50" event
Inflow = 491 cfs @ 12.31 hrs, Volume= 0.836 af
Primary = 4.91 cfs @ 12.31 hrs, Volume= 0.836 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= G.05 hrs
Link DP-3: DP-3

Hydrograph
0 Primary
5] Inflow Area=5.407 ac
4
g o
£
™
2
3 d
— A e : = r :
i b /‘?'//Z’/’ i
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Surmmary for Link DP-4: DP#4
Inflow Area = 1.817 a¢, 3.92% Impervious, inflow Depth= 1.83" for 25 yr - 5.50" event
Inflow = 267cfs @ 12.18 hrs, Volume= 0.247 af
Primary = 267cfls @ 12.18 hrs, Volume= 0.247 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-4: DP#4
Hydrograph

B Inflow
B Primary

:

T Dy et 0,50 N Wi OR

Inflow Area=1.617 ac

Flow (cts}
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Summary for Subcatchment 1S: Pre-Dev 1S

Runoff = 11.86cfe @ 1234 hrs, Volume= 1.365 af, Depth= 4.37"

Runoff by SCS TR-20 method, UH=5CS, Weighted-CN, Time Span= 0.006-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 yr - 7.00" Rainfal!=7.00"

Area (sf) CN __ Description
6,616 98 Paved parking, HSG C
59,868 73 Woods, Fair, HSG G
48,086 79 Woods, Fair, HSGD

* 48,737 78 Wetlands
163,407 77 Woeighted Average
156,791 95_95% Pervicus Area
6,616 4.05% [mpenvious Area

Te Length Slope Velocity Capacity Description
(min} _ ({feet) (ftrft)  (fi/sech {cfs)

15.1 50 00120 0.06 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
9.3 500 0.0320 0.89 Shallow Concentrated Flow,

Woodland Kv=5.0fps

24.4 550 Total

12274-122618 Type it 2¢-nr 100 yr - 7.00" Rainfall=7.00"
Prepared by Microsoft Printed 12/28/2018
HydroCAD® 10.00-18 s/n 07559 @ 2016 HydroCAD Software Solulions LLC Page 156
Subeatchment 1S: Pre-Dev 1S
Hydrograph
o1 —
123 . ... Type lll 24-hr
”f 100 yr - 7.00" Rainfali=7.00"
hé Runoff Area=163,407 sf
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Summary for Subcatchment 2S: Pre-Dev 25

90.74cfs @ 1242 hrs, Volume= 11.435 af, Depth= 3.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type (Il 24-hr 100 yr - 7.00" Rainfall=7.00"

Arga {sfh CN  Description
12,734 98 Paved parking, HSG C
103,393 36 Woods, Fair, HSG A
175,214 79 Woods, Fait, HSG D
93,562 B0 Woods, Fair, HSG B
720,766 73 Woods, Fair, HSG C
" 454,691 78 Wetlands
1,561,060 72 Weighted Average
1,548,328 99.18% Pervious Area
12,734 0.82% Impervigus Area
Te Length  Slope Velocity Capacily Description
[min) {fest) (ftift}  (fi'sec) [cts)
9.8 50 0.0370 0.09 Sheet Flow,
Woods: Light underbrush n= 0.400 P2=3.20"
16.9 950 0.0350 0.94 Shallow Concentrated Flow,
Woodland Kv=501ps
3.6 810 0.0100 3.74 7.49 Channel Flow,
Areax 2.0 sf Perim=4.0' r=0.50'
n=0.025 Eanh, clean & winding
3041 1,810 Total
12274122618 Type Hif 24-hr 100 yr - 7.00" Rainfall=7.00"
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Subcatchment 25: Pre-Dev 25

Hydrograph
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30 . a Type 1l 24-hr
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= g 100 yr - 7.00" Rainfali=7.00

7o L Runoff Area=1,561,060 sf

e K Runoff Volume=11.435 af
et ;5 Runoff Depth=3.83"
3 g Flow Length=1,810'
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Summary for Subcatchment 35: Pre Dev 35

Runoff = 1260cfs @ 12.31 hrs, Volume= 1.397 af, Depth= 3.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt=: 0.05 hrs
Type Ill 24-hr 100 yr - 7.00" Rainfall=7.00"

Area (sfh CN__ Description
37,431 36 Woods, Fair, HSG A
74,966 60 Woods, Fair, HSG B
98,598 73  Woods, Fair, HSG C

* 32,294 78 Wetlands
243,289 64 Weighted Average
243,289 100.00% Pervious Area

Tec Length Slope WVelocity Capacity Description
{min) (feet) (ft/ft) (ft’sec) {cfs)

93 50 D400 0.09 Sheet Flow,
Waoods: Light underbrush n=0.400 P2=320"
12.3 740 0.0400 1.00 Shallow Concentrated Flow,

Woodland Kv= 5.0 ips

218 790 Total

12274-122618 Type It 24-hr 100 yr - 7.00" Rainfall=7.00"
Prepared by Microsoft Printed 12/28/2018
HydroCAD® 10.00-18 s/n 07559 @ 2016 HydroCAD Software Solutions LLC Page 160

Subcatchment 3S: Pre Dev 35

Hydrograph
14 F Aunafi
mp i
123 o ype Il 24-hr
1] 1A 100 yr - 7.00" Rainfall=7.00"
10 ¥ Runoff Area=243,289 sf
8 ¥ Runoff Volume=1.397 af
g o - Runoff Depth=3.00"
z 73 Flow Length=790'
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Summary for Subcatchment 4S: Pre Dev 45

Runcff = 6.82cfs @ 12.27 hrs, Volume= 0.721 af, Depth= 2 60"

Runafif by SCS TR-20 method, UH=SCS, Yeighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 yr - 7.00" Rainfall=7.00"

Area (sf) CN _ Description

51,728 36 Woods, Fair, HSG A
93,111 73 Woods, Fair, HSG C

144,839 60 Weighted Average
144,839 100.00% Pervious Area

Tec Length Slope Velocity Capacity Description
{min)  {feat} {t/ft)  (H/sec) (efs)

10.5 50 0.0300 0.08 Sheet Flow, 4-1
Woods: Light underbrush n=0.400 P2=3.20"
79 475 0.0400 1.00 Shallow Concentrated Flow, 4-2
Woodland Kv=5.0fps

18.4 525 Total
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Subcatchment 45: Pre Dev 45

Hydrograph
E Type lll 24-hr
ol 100 yr - 7.00" Rainfall=7.00"
] Runoff Area=144,839 sf
5] Runoff Volume=0.721 af
0 ] Runoff Depth=2.60"
: * Flow Length=525'
S Tc=18.4 min
] CN=60
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Summary for Subcatchment 55: Post Dev

Runoff = 4.40cfs @ 12.17 hrs, Volume= 0.391 af, Depth= 2.80"

Runcff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Hl 24-hr 100 yr - 7.00" Rainfall=7.00"

Area {sfi CN Description
: 2,760 98 Roofs,
11,100 36 Woods, Fair, HSG A
11,852 39 >75% Grass cover, Good, HSG A
13,834 74 >75% Grass cover, Good, HSG C
30,881 73 Woods, Fair, HSG C
70,427 B3 Weighted Average
87,867 96.08% Pervious Area
2,760 3.92% Impervious Area

Tc Length Slope Velocity Capacity Description
{min)  (feet} (ft/ft)  (ft'sac) {cfs)

949 50 0.0350 0.08 Sheet Flow,
Weods: Light underbrush n=0.400 P2< 3.20"
2.1 400 0.0400 3.22 Shallow Concentrated Flow,

Unpaved Kv=16.1fps

12,0 450 Total
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Subcatchment 55: Post Dev
Hydrograph

4.40 cls

Type Il 24-hr
4 100 yr - 7.00" Rainfall=7.00"
Runoff Area=70,427 sf
Runoff Velume=0.391 af
Runoff Depth=2.90"
Flow Length=450"
Tc=12.0 min

CN=63
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Summary for Subcatchment 6S: Post Dev

Runoff = Ta37cls @ 12.20hrs, Volurmne= 0.691 af, Depth= 4.47"

Runoff by SCS TR-20 method, UH=5CS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 yr - 7.00" Rainfall=7.00" ’

Area (sf) CN __Description
4,155 98 Paved roads w/curbs & sewers, HSG C
1,530 98 Roofs, HSGC
21,839 74 »75% Grass cover, Giood, HSG C
4,429 73 Woods, Fair, HSG C

* 48,737 78 Wetlands
80,690 78 Woeighted Average
75,005 92.85% Pervious Area
5,685 7.05% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) __(fest) (Lt {it/sec) [cfs}

8.2 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
6.4 345 0.0320 0.89 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

14.6 395 Total
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Subcatchment 6S: Post Dev
Hydrograph

o] —
. . Type [l 24-hr
] 100 yr - 7.00" Rainfall=7.00"
3 / Runoff Area=80,690 sf
] « Runoff Volume=0.691 af
i ] /] Runoff Depth=4.47"
. Flow Length=395'
£ Tc=14.6 min
aj CN=78
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Summary for Subcatchment 75: Post Dev

Runoff = 937 cfs @ 12.14 hrs, Volume= 0.787 af, Depth= 5.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 firs, dt= 0.05 hrs
Type Il 24-hr 100 yr - 7.00" Rainfall=7.00"
Arga [sh CN _Description
* 7,556 98 Roofs
¢ 4,422 98 Drives
- 14,145 98 FAoad
5674 73 Woods, Fair, HSGC
18,385 B0 >75% Grass cover, Good, HSG D
31683 74 »75% Grass cover, Good, HSG G
81,865 - 83 Woeighted Avorage
55,742 68.09% Pervious Area
26,123 31.81% [mpervious Area
Tc Length Slope Velocity Capacity Description
{min) _{feet) {fi/ft}  (ft/sec) {cfs)
8.2 50 0.0200 a.10 Sheel Flow,
Grass: Dense n=0.240 P2=3.20"
0.6 110 0.0200 2.87 Shallow Concentrated Flow,
Paved Kv=20.31ps
1.3 160 0.0100 2.03 Shallow Concentrated Flow,
Paved Kv=20.3 Ips
101 320 Total
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Subcatchment 75: Post Dev

Hydrograph
10 EEL
o] ! Type Il 24-hr
) % 100 yr - 7.00" Rainfall=7.00"
] ¥ Runoff Area=81,865 sf
7 “ Runoff Volume=0.787 af
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Summary for Subcatchment 85: Post Dev

Runoff = 1248 cfs @ 1217 hrs, Volume= 1.117 af, Depth= 4.68"

Runoff by SCS TR-20 methad, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrg, dt= .05 hrs
Type I8l 24-hr 100 yr - 7.00" Rainfall=7.00"

Area {sfi CN Description

* 16,097 98 FRoad

* 6234 98 Drives

* 11,166 98 Roofs
19,454 73  Woaods, Fair, HSG C
52,059 74 >75% Grass cover, Good, HSG C
18,343 74  >75% Grass cover, Good HSG C

124,353 80 Weighted Average
90,856 73.06% Pervious Area
33,497 26.84% Imparvious Area

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

8.2 5C 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"

1.6 200 0.0100 2.03 Shallow Concentrated Flow,
Paved Kv= 20.3 fpg

29 350 0.0100 2.03 Shallow Concentrated Flow,
Paved Kv=20.3 fps

12.7 600 Totaf
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Subcatchment 8S: Post Dev

Hydrograph

135
12 Type HI 24-hr
1] 100 yr - 7.00" Rainfall=7.00"
103 Runoff Area=124,353 sf
T Runoff Volume=1.117 af
7 o Runoff Depth=4.69"
: 7 Flow Length=600"
£ o Te=12.7 min
53 CN=80
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Summary for Subcatchment 85: Post Dev

Runoff = 3536cfs @ 12.16 hrs, Volume= 3.051 af, Depth= 4.15"

Runoff by SCS TR-20 methad, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 yr - 7.00" Rainfall=7.00"

Area (sf)  CN _ Description

44 517 98 Road
21,444 08 Drives
- 38,845 98 Hoofs
57414 38 »75% Grass cover, Good, HSG A
189,073 74  =75% Gwass cover, Good, HSG C
33,113 73 Woods, Fair, HSGC

384,406 75 Woeighted Average
279,600 72.74% Pervious Area
104,808 27.26% Impervious Area

Tc Length Stope Velocity Capacity Description
(min)  {fest) [ft/fl) (ft'sec) {cfs)

9.2 50 00150 d.09 Shesat Flow,
Grass: Dense n=0.240 P2=3.20"
1.4 150 0.0150 1.84 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 {ps
11 140 0.0100 203 Shallow Concentrated Flow,

Paved Kv=20.3 fps

1.7 340 Total
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Subcatchment 95: Post Dev

Hydrograph
383
o Type lll 24-hr
32 100 yr - 7.00" Rainfall=7.00"
ot Runoff Area=384,406 sf
26 Runoff Volume=3.051 af
% o Runoff Depth=4.15"
3 2 Flow Length=340"
T :2_ Te=11.7 min
143 CN=75
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Summary for Subcatchment 10S: Post Dev
Runoff = 691cfs @ 12.13 hrs, Volume= 0.577 af, Depth= 5.25"
Runaff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, df= G.05 hrs
Type Il 24-hr 100 yr - 7.00" Rainfall=7.00"
Area (sfi CN _ Description
14,644 98 Road
3,870 98 Drives
- 4,080 98 Roofs
12,147 BO »75% Grass cover, Good, HSG D
22704 74 »75% Grass cover, Good, HSG C
57,445 B85 Weighted Average
34,851 60.67% Pervious Area
22,594 39.33% Impervious Area
Tc Length Slope Velocity Capacity Description
[min)  (fesh) (fidt) (fisec} {cfs)
B.2 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
0.2 25 (.0200 212 Shallow Concentrated Flow,
Grassed Waterway Kv=15.0fps
1.1 280 0.0400 4.08 Shallow Concentrated Flow,
Paved Kv=20.3 ips
9.5 355 Total
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Subcatchment 105: Posi Dev

Hydrograph

/] EEE
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Summary for Subcatchment 115: Post Dev

Runoff = 15.10cfs @ 12.35 hrs, Volume= 1.764 af, Depth= £.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type Ml 24-hr 100 yr - 7.00" Rainiall=7.00"

Area (sf) CN__Description
* 2,845 98 Hoad
* 2,726 98 Roofs
24,303 73 Woads, Fair, HSG C
22,836 79 Woods, Fair, HSG D
75,905 74 »75% Grass cover, Good, HSG C
12,004 B0 »75% Grass cover, Good, HSG D

* 70,431 78 Wetlands
211,250 77 Weighted Average
205,579 97.32% Pervious Area
5,671 2.69% Impervicus Area

Tc Length Stope Velocity Capacity Description
__(min) __(feet) (ft'ft)  (ft'sec) (cfs}

8.2 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
0.8 100 0.0200 212 Shaliow Concentrated Flow,
Grassed Watarway Kv=15.0 fps
15.3 650 0.0200 o.71 Shallow Concentrated Flow,

Woodland Kv=5.0fpg

1.0 200 0.0150 3.18 12.78 Channal Flow,
Area= 4,0 sf Perim=6.8' r=0.59
n=0.040 Mountain streams

253 1,000 Total
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Subcatchment 115: Post Dev

Hydrograph

1o]

15 % Type lil 24-hr

e ¢ 100 yr - 7.00" Rainfall=7.00"

1] _ ﬁ Runoff Area=211,250 sf

113 ! Runoff Volume=1.764 af
g g Runoff Depth=4.37"
i 5 Flow Length=1,000'
= 7 I Tc=25.3 min

o] 1% CN=77
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Summary for Subcatchment 125: Post Dev
Runoff = 36.35¢fs @ 12.40 hrs, Velume= 4.512 af, Depth= 4.37"
Runcft by SCS TR-20 method, UH=8CS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 his
Type Il 24-br 100 yr - 7.00" Rainfall=7.00"
Arga (sf) CN Description
. 3,420 98 Sport Court
9,720 80 >75% Grass Play Area HSG D
8,900 98 Paved
* 2,460 98 Roof
35,887  BD  Woods, Fair, HSG B
9,984 61 >75% Grass cover, Gaod, HSG B
42,066 74 =75% Grass cover, Good, HSG C
15,102 80 =75% Grass cover, Good, HSG D
51,310 79 Woods, Fair, HSG D
40,779 73 Woods, Fair, HSG C
320,554 78  Wetlands
540,189 77 Weighted Average
525,409 97.26% Pervious Area
14,780 2.74% Imparvious Area
Tc Length Slope WVelocity Capaclty Description
{min} __{feet)  (ft/ft) (ft/sec) {cfs
9.9 50 0.0350 0.08 Sheet Flow,
Woods: Light underbrush n= 0.400 P2=13.20"
19.0 1,020 0.0320 0.89 Shallow Concentrated Flow,
Woodland _Kv=5.0 fps
289 1,070 Total
12274122618 Type Il 24-hr 100 yr - 7.00" Rainfali=7.00"
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Subcatchment 125: Post Dev

Hydrograph
404
LT
s Type Il 24-hr
o 100 yr - 7.00" Rainfall=7.00"
o Runoff Area=540,189 sf
26 Runoff Volume=4.512 af
e Runoff Depth=4.37"
: 203 Flow Length=1,070'
e Tc=28.9 min
143 CN=77
123
104
8 i
6 f
43 ks -"%} !
1 '4’
A
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Summary for Subcatchment 13S: Post Dev

Runoff = 16.50cfs @ 12.16 hrs, Volume= 1.419 af, Depth= 3.51"

Runoff by SCS TR-20 method, UH=8CS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type IIl 24-hr 100 yr - 7.00" Rainfall=7.00"

Area (sf) ©CN Description
” 3,805 98 FHoofs
17,106 38 Woods, Fair, HSG A
7,569 60 Woods, Fair, HSG B
11,993 73  Woods, Fair, HSG C
34,942 79 Woods, Fair, HSG D
14,834 39 =>75% Grass cover, Good, HSG A
20,863 61 »75% Grass cover, Good, HSG B
25,669 74 »75% Grass cover, Good, HSG C
4,934 B0 >75% Grass cover, Good, HSG D
69.640 78 Wetlands
211,155 69 Weighted Average
207,350 98.20% Pervious Area
3,805 1.80% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  {fest) _ (ftft) (fi/sec) (cfs)

a.2 50 0.0200 0.10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"
33 220 0.0500 1.12 Shallow Concentrated Flow,

Woadland Kv=5.0fps

11.5 270 Tolal
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Subcatchment 135: Post Dev

Hydrograph

6 |. -

o] W7 Type Il 24-hr

15 I 100 yr - 7.00” Rainfall=7.00"

e £ Runoff Area=211,155 sf

123 }J Runoff Volume=1.419 af
g % Runoff Depth=3.51"
5 o / Flow Length=270"
E Tc=11.5 min

- CN=69
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Runoff =

Summary for Subcatchment 14S: Post Dev

483 cfs @ 12.27 hrs, Volume= 0.510 af, Depth= 2.80"

Runcff by SCS TR-20 method, UH=5CS, Weighted-CN, Time Span= 0.00-72.00 hrs, di= 0.05 hrs
Type 111 24-hr 100 yr - 7.00" Rainfall=7.00"

Area (sf) CN Description
13,592 39 >75% Grass cover, Goad, HSG A
15,110 61 »75% Grass cover, Good, HSG B
6,750 74 >75% Grass cover, Good, HSG C
8,310 36 Woods, Fair, HSG A
12,274 60 Woods, Fair, HSG B
3,580 73 Woods, Fair, HSGC
32,294 78 Wetlands
91,910 63 Weighted Average
51,910 100.00% Pervious Area
Tc Length Slops Velocity Capacity Description
{min)  {feet) (ftft)  {ft/sec) {cfs}
12.3 50 (.0200 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
8.7 400 0.0400 1.00 Shallow Concentrated Flaw,
Woodland Kv=5.0 fps
19.0 450 Total
12274-122618 Type Ilf 24-hr 100 yr - 7.00" Rainfali=7.00"
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Subcatchment 145: Post Dev
Hydrograph

y Type ll 24-hr
] 100 yr - 7.00" Rainfall=7.00"
4] Runoff Area=91,910 sf
Runoff Volume=0.510 af
g o z Runoff Depth=2.90"
x ] i Flow Length=450"
g Tc=19.0 min
g g CN=63
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Summary for Subcatchment 15S: Post Dev

Runoft = 7.07cis @ 12.15 hrs, Volume= 0.598 af, Depth= 4.69"

Runoff by SCS TR-20 methed, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 100 yr - 7.00" Rainfall=7.00"

Area (sf) CN__Description
* 37,622 98 Pavement
* 4173 98 ‘Walks
12,433 39 »75% Grass caver, Good, HSG A
12,392 61 »75% Grass caver, Good, HSG B
66,620 80 Weighted Average
24,825 37.26% Pervious Area
41,795 62.74% Impervious Area

Tc Length Slope Velocity Capacity Description
(mim)__{teet) (i) (fisec) (cts)

6.2 35 0.0200 0.09 Shest Flow,
Grass: Dense n=0.240 P2=3.20"
0.8 100 0.0100 2.03 Shallow Concentrated Flaw,
Paved Kv=20.3 fps
3.7 450 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=2031ps

10.7 585 Total
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Subcatchment 15S: Post Dev

Hydrograph
7] Type Il 24-hr
] ¢ 100 yr - 7.00" Rainfall=7.00"
] / Runoff Area=66,620 sf
5] Runoff Volume=0.598 af
2 ] ¥ - Runoff Depth=4.69"
s % Flow Length=585"
c ] Te=10.7 min
. CN=80
2]
, ]
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Summary for Subcatchment 165: Post Dev

Runoff = 15.75¢cts @ 12.16 hrs, Volume= 1.381 af, Depth= 5.03"

Runoff by SCS TR-20 method, UH=5CS, Weighted-CN, Time Span= 0.00-72.00 hrs, ¢t= 0.05 hrs
Type I} 24-hr 100 yr - 7.00" Rainfall=7.00"

Arca{sfi CN Description

* 58,059 98 Pavement
* 16,480 98 Roof
17,110 39 »75% Grass cover, Good, H5G A
32,123 74 >75% Grass cover, Good, HSG C
14,475 80 >75% Grass cover, Good, HSG D
5380 73 Woods, Fair, HSGC

143,627 B3 Weighted Average
69,088 48.10% Pervious Area
74,539 51.90% Impervious Area

Tc Llength Slope Velocity Capacdity Description
{min) {feet) (ft/ft) (ft'sec) (cfs)

8.2 50 0.0200 0,10 Sheet Flow,
Grass: Dense n=0.240 P2=3.20"

15 240 (.0180 272 Shallow Concentrated Flow,
Paved Kv=20.3fps

0.8 300 0.0200 6.42 5.04 PFipe Channel,
12.0" Round Area= 0.8 sf Perim= 3.1" r= 0.25'
n=0.013

0.1 60 0.0280 7.59 5.96 Pipe Channel,
12.0" Round Area=0.8 sf Perim=3.1" r= 0.25'
n= 0.013

09 250 0.0100 4.54 3.56 Pipe Channel,
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25"
n=0.013

aa 65 0.0300 812 11.19 Pipe Channel,
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.013

12274-122618 fype it 24-hr 100 yr - 7.00" Aainfall=7.00"
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01 110 0.0560 12.46 15.29 Pipe Channel,
15.0" Round Area=1.2 sf Perim=3.9' r=0.31'
n=0.013

1,7 1,075 Total
Subcatchment 16S: Post Dev

Hydrograph

175

It / 7 Type (1} 24-h|_'_

145 100 yr - 7.00" Rainfall=7.00"

19 d Runoff Area=143,627 sf

o P Runoff Volume=1.381 af
g 1o /, Runoff Depth=5.03"
E & / Flow Length=1,075""

a7 =
o 7 Tc=11.7 min

6 CN=83

5

43

3

RV 2.

Time {(hours)
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Summary for Subcatchment 17S: Building #1

Runoff = 505cfs @ 12.09 hrs, Volume= 0.424 af, Depth= 6.76"

Runoff by SCS TR-20 methed, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, cii= 0.05 hrs
Type Ill 24-hr 100 yr - 7.00" Rainfall=7.00"

Area (sf) CN__Description
32,800 98 Roofs, HSG C

32,800 100.00% Impervious Area
Tc Length Slope Velocity Capacily Description
(min)  {feet) (ft/ft)  (ft/sec) {cfs)
6.0 Direct Entry,
Subcatchment 17S: Building #1
Hydrograph
5 Type lll 24-hr
100 yr - 7.00" Rainfall=7.00"
M Runoff Area=32,800 sf
Runoff Yolume=0.424 af
i Runoff Depth=6.76"
) Te=6.0 min
e CN=98
2
1
: f%f//,//// A A A g
0 2 4 6810124161820 2224222810 3%;:3(::::,‘}12“464!505254 56 58 6D 62 64 55 65 70 72
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Summary for Reach 1R: Int Stream
Inflow Area = 26,272 ac, 7.02% Impervious, Inflow Depth = 4,09  for 100 yr - 7.00" event
Inflow = 68.76 cfs @ 12.35 hrs, Volume= 8.955 af
Outflow = 67.96cfs @ 12.45 hrs, Volume= 8.955 af, Atten= 1%, Lag= 5.7 min

Houting by Stor-Ind+Trans method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.62 fps, Min. Travel Time= 3.0 min
Avg. Vefocity = 1.00 fps, Avg. Travel Time= 10.8 min

Peak Storage= 12,189 cf @ 12.40 hrs
Average Depth at Peak Sforage= 2.47
Banle-Full Depth= 1.00' Flow Area= 7.0 sf, Capacity= 19.54 cfs

6.00' x 1.00' deep channel, n=90,040 Mountain streams
Side Slope Z-value= 1.07 Top Width= 8,00

Length= 650.0' Slope= 0.0077 7

Inlet Invert= 384.00°, Qutlet Inveri="389.00"
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Reach 1R: Int Stream
Hydregraph
B Inflow
-
70 Inflow Area=26.272 ac
: #E o
" ﬁi Avg. Flow Depth=2.47"
55 ]ﬁ; Max Vel=3.62 fpS
4 "~ n=0.040
= 451 o
E 403 aak’ L=650.0'
£ =) % $=0.0077 '/
104 7z L
o] Eé Capacity=19.54 cfs -
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Summary for Pond 1P: Det Pond #1

Inflow Area = 1.879 ac, 31.91% impervious, Inflow Depth= 5.03" for 100 yr - 7.00" event
Inflow = 937cfs @ 12.14 hrs, Volume= 0.787 af
Cutflow = 3.60cfs @ 12.45 hrs, Volume= 0.787 af, Atten=62%, Lag=18.8 min
Discarded = 0.15¢fs @ 12.45 hrs, Volume= 0.386 af
Primary = 3.44cfs @ 12.45 hrs, Volume= 0.401 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 402.88' (@ 12.45 hrs  Surf.Area= 6,883 sf Storage= 15,302 ¢f

Plug-Flow detention time= 480.2 min calculated for 0.787 af {100% of inflow)
Center-of-Mass det. time= 480.1 min { 1,284.3 - 804.2 }

Volume Invert Avail.Storage _ Storage Description
#1 394.00' 23,858 ¢f Custom Stage Data {lrreguiar) Listed below {Recalc)
Elevation Surf.Area Perim. Inc.Store Curn.Store Wet.Area
(feet) {sq-) {feet) {cubic-feet} (cubic-fest) {sq-ft)
399.00 364 96.0 a 0 364
400.00 2,650 302.0 1,332 1,332 6,891
401.50 5,070 454.0 5,603 7,025 16,053
402,00 5,780 456.0 2711 9,735 16,323
404,00 8,426 454.0 14,123 23,858 17,245
Device _ Routing Invert Outlst Devices
#1  Discarded 389.00' 0.270 in/hr Exfiltration over Wetted area Conductivity to Groundwater Elevation = 394.80"
#2  Primary 402.00' 18.0" Round Culvert L=25.0' RGP, square edge headwall, Ke= 0.500

Inlet / Outiet Invert= 402.00' / 398.50° S=0.1400"7" Cc=0.900 n=0.013, Flow Area=1.77 sf

iscarded OutFlow Max=0.15cfs @ 12.45 hrs HW=402.88' {Free Discharge)
1=Exfiltration ( Controls 0.15 cfs)

grimary OutFlow Max=3.44 cfs @ 12.45 hrs HW=402.88' (Free Discharge)
=Culvert (Inlet Controls 3.44 cfs @ 3.19 fps)
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Pond 1P: Det Pond #1
Hydrograph
Inflow
21 Outflaw
, Inflow Area=1.879 ac | |3
10 ) . .
Peak Elev=402.88'
g
R Storage=15,302 cf
T 6]
g G- 360 r's
[ }
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Summary for Pond 2P: Det Pond #2

Inflow Area = 3.297 ac, 51.90% Impervious, Inflow Depth = 5.03" for 100 yr - 7.00" event
Inflow = 15.75¢fs @ 12.16 hrs, Volume= 1.381 af
Cutflow = 348cls @ 12.65 hrs, Volume= 1.381 af, Attan=78%, Lag= 29.1 min
Discarded = GB6cfs @ 12.85 hrg, Volume= (.589 af
Primary = 261¢ls @ 12.65hrs, Volume= 0.793 af

Routing by Ster-ind rrethod, Time Span= 0.00-72.00 hrs, di= 0.05 trs
Peak Elev=403.15' @ 12.65 hrs Surf.Area= 11,129 sf Storage= 25,188 cf

Plug-Flow detention time= 133.5 min calculated for 1.381 af (100% of inflow)
Center-of-Mass det. time= 133.8 min { 830.5 - 805.7)

Volume Invert Avail.Storage  Storage Description

#1 398.00 35,756 of Custom Stage Data (lrregular) Listed below (Recalc)
Elavation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
{feet) (sgft) {feet) {cubic-feet) {cubic-feet) {sg-ft}
398.00 283 84.0 0 0 283
399.00 1,340 176.0 746 748 2,191
400.00 3,441 271.0 2,309 3,056 5,578
402.00 8,049 401.0 11,169 14,224 12,562
404.00 13,735 491.0 21,532 35,756 19,012

Device Routing Invert  Cutlet Devices.

398.00' 2.410 in/hr Exfiltration over Surface area Conductivity to Grou
400.40'

#1  Discarded
#2  Primary
Inlet / Qutlet Invert= 400.40' / 394.00' S=0.1600 "7 Cc=0.900

iscarded OutFlow Max=0.86 cfs @ 12.65 hrs HW=403.15' (Free Discharge)
1=Exfiitration ( Controls 0.86 cfs)

rimary OutFlow Max=2.61 cfs @ 12.65 hrs HW=403.15 (Free Discharge)
=Culvert (Inlet Controls 2.61 cfs @ 7.48 fps)

ndwater Elevation = 394,00

B8.0" Round Culvert L=40.0' RGP, square edge headwall, Ke= 0.500

n=0.013, Flow Area=0.35 sf
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Pond 2P: Det Pond #2
Hydrograph
B Inflow
T Ouiflow
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| Inflow Area=3.297 ac | |Bria
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Summary for Pond 3P: Det Pond#3

Inflow Area = 1.319 ac, 39.33% Impervious, Inflow Depth= 5.25" for 100 yr - 7.00" event
Inflow = 891cfs @ 12.13 hrs, Volume= 0.577 af
OCutflow = 253cfs @ 12.45hrs, Volume= 0.518 af, Atten= 63%, Lag=19.T min
Discarded = 0.07cis @ 12.45hrs, Volume= 0.137 af
Primary = 24Bcis @ 12.45hrs, Volume= 0.381 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 406.92' @ 12.45 krs  Surf.Area= 5,839 sf Storage= 11,536 cf

Plug-Flow detention time= 478.3 min calculated for 0.518 af (80% of inflow)
Center-of-Mass det. time= 428.6 min ( 1,226.8 - 788.3 )

Volume Invert Avail.Storage Storage Description

#1 404.00' 19,828 cf Custom Stage Data (Irregulay) Listed below (Recalc)
Elevation Surf.Area Perim, Inc.Store Cum.Store Wet.Area
(fest) {so-ft) [feet) {cubic-feet) (cubic-feet} {sq-ft)
404.00 a15 180.0 1} ] Bi5
405.00 3,663 255.0 2,069 2,069 3,420
406.00 4,741 281.0 4,190 8,259 4,561
407.00 7.050 450.0 5,857 12,116 14,399
408.00 8,392 470.0 7711 19,828 15,934
Device _ Routing Invert Outlet Devices

#1  Discarded 404.00' 0.170 in/hr Exfiltration over Weftled area Conductivity to Groundwater Elevation = 402.00"
#2  Primary 406.00' 12.0" Aound Culvert L= 25.0' RCP, square edge headwall, Ke= 0.500

Inlet / Outlet Invert= 406.00' / 402.50' 5= 014007 Ce=0.900

gsmrded Outfiow Max=0.07 cfs @ 12.45 hrs HW=406.92' (Free Discharge)
1=Exfiltration { Controls 0.07 cfs)

rimary OutFlow Max=2.45 cfs @ 12.45 hrs HW=406.92' (Free Discharge}
=Culvert (Inlet Controls 2.46 cfs @ 3.26 fps)

n=0.013, Flow Area= 0.79 sf



12274-122618 Type lii 24-hr 100 yr - 7.00" Rainfall=7.00"
Prepared by Microsoft Printad 12/28/2018

HydroCAD® 10.00-18 s:n 07559 © 2016 HydroCAL Software Solutions LLC Page 195
Pond 3P: Det Pond#3
Hydrograph
Inflow
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Summary for Pond 4P: Det Pond #4
Inflow Area = 2.855 ac, 26.94% Impervious, Inflow Depth = 4.63" for 100 yr - 7.00" event
Inflow = 12.48cfs @ 12.17 hrs, Volume= 1.117 af
Qutfiow = 5.85cfs @ 12.47 hrs, Volume= 1.049 af, Atten= 55%, Lag= 17.9 min
Discarded = 011cfs @ 12.47 hrs, Volume= 0170 af
Primary = 554 cfs @ 12.47 hrs, Volume= 0.879 af

Routing by Stor-Ind method, Time Span= 0.00-72,00 hrs, dt= 0.05 hrs
Peak Elev= 403.01' @ 12.47 hrs Surf.Area= 9,246 sf Storage= 18,456 cf

Plug-Flow detention time= 313.9 min calculated for 1.049 af (94% of inflow)
Center-of-Mass det. time= 281.3 min { 1,095.5- 814.2)

Volume Invert Avail.Storage  Storage Description

# 400.00 28,626 of Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wel Area
(feat) (sq-ft) (feet) (cubic-feet) {cubic-feet) (sg-ft)
400.00 4,196 306.0 0 0 4,196
402.00 5479 348.0 10,593 10,593 6,53
403.00 9,236 530.0 7.817 18,410 18,965
404.00 11,230 578.0 10,217 28,626 23,476
Device Routing Invert  Outlet Devices
#1 Discarded 400.00' 0.170 in‘hr Exiiltration over Welted area Conductivity to Groundwater Elevation = 397.50'
#2  Primary 401.50' 150" Round Culvert L=25.0' RCP, square edge headwall, Ke= 0.500

Inlet / Qutlet Invert= 401,50/ 397.50' S=0.1600"" Cc=0900 n=0.013, Flow Area=1.23 sf

iscarded OutFlow Max=0.11 cfs @ 12.47 hrs HW=403.00' (Free Dischasge)
1=Exfiltration { Controls 0.11 cfs)

g_lmary OutFlow Max=5.54 cfs @ 12.47 hrs HW=403.00" (Free Discharge)
2=Culvert {Inlet Controls 5.54 cfs @ 4.51 fps)
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Pond 4P: Det Pond #4
Hydrograph
E Inflow
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Summary for Pond 5P: Det Pond #5
Inflow Area = 8.825 ac, 27.268% Impervious, Inflow Depth= 4.15" for 100 yr - 7.00" event
Inflow = 35.36¢cfs @ 12.16 hrs, Volume= 3.051 af
Outflow = 18.97 cfs @ 12.40 hrs, Volume= 3.051 af, Atten= 46%, Lag=14.0 min
Discarded = 1.30cfs @ 12.40 hrs, Volume= 0.907 af
Primary = 17.67cis @ 12.40 hrs, Volume= 2.145 af

Routing by Stor-Ind methed, Time Span= 0.00-72.00 hrs, dt=0.05 hrs
Peak Elev= 367.99' @ 12.40 hrs Surf.Area= 14,147 sf Storage= 36,842 of

Plug-Flow detention time= 75.7 min calculated for 3.048 af (100% of inflow)
Center-of-Mass det. ime= 75.8 min ( 900.8 - 825.0)

Volume invert Avail.Storage  Storage Description
# 384.00' 51,828 ¢f Custom Stage Data (Irregular} Listed below (Recalc)
Elevation Surf.Area  Perim. Inc.Store Cum.Store Wet Area
(feat) {sort) {feet} {cubic-feet) {cubic-fast] {sq-ft)
394.00 4910 333.0 o o 4,910
396.00 8,160 429.0 13,851 13,851 10,781
288.00 14,180 514.0 23,198 37,009 17,229
399.00 15,670 533.0 14,8192 51,928 18,896
Device Routing jnvert  Outlet Devices
#1  Discarded 204.00' 2.410 in/hr Exfiltration over Horizontal area Conductivity to Groundwater Elevation = 390.50'
#2  Primary 39350 24.0" Round Culvert Ls30.00 RCP, square edge headwall, Ke= 0.500
Inlet 7 Outlet [nvert= 393.50' / 392.50' $=0.0333 " Cc=0.900 n=0.013, Flow Area=3.14 sf
#3 Device 2 394.90° 6.0" W x 36.0" H Vert. Orifice/Grate C- 0.600

#4  Device 2 396.00' 12.0" W x 24.0" H Vert. Orifice/Grate C= 0.600
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iscarded OutFlow Max=1.30cfs @ 12.40 hrs HW=397.99' (Free Discharge)
1=Exfiltration { Contrcls 1.30 cifs)

rimary OutFlow Max=17.65 cfs @ 12.40 hrs HW=397.899' (Free Discharge)}
=Culvert {Passes 17.65 cfs of 28.25 cfs potential flow)
A=Oriffce/Grate (Orifice Controls B.66 cfs @ 5.78 fps)
=Orifice/Grate {Orifice Contrals B.99 cfs @ 4.52 fps)

Pond 5P: Det Pond #5

Hydrograph
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Summary for Pond 6P: Det Pond #6
Inflow Area = 2.282 ac, 75.03% Impervious, Inflow Depth = 5.38" for 100 yr - 7.00" event
Inflow = 11.55¢fs @ 12.12 hrs, Volume= 1.023 af
Qutflow = 559cfs @ 12.36 hrs, Volume= 1.023 af, Aften= 52%, Lag= 14.4 min
Discarded = 1.98cfs @ 12.36 hrs, Volume= 0.681 af
Primary = 361cfs @ 12.36 hrs, Volume= 0.341 af
Routing by Ster-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=397.81'@ 12.36 hrs Surf.Area= 4,680 sf Storage= 9,554 cf
Plug-Flow detention time= 28.9 min calculated for 1.022 af (100% of inflow)
Center-of-Mass det. time= 28.9 min { 812.4 - 783.6)
Volums Invert  Avail.Storage Storage Description
#1 394.00' 16,799 ¢f Custom Stage Data (Irregular) Listad below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-fi) {faet) {cubic-feet) (cubic-feet] (sg-ft)
394,00 598 106.0 0 0 598
386.00 2,661 225.0 3,014 3,014 3,750
398.00 4,932 299.0 7.477 10,491 §,880
299.00 7.793 364.0 6,308 18,799 10,325
Device Routing Invert _ Cutlef Devices
#1  Discarded 394.00' B8.270 In/hr Exfiltration over Wetted area Conductivity to Groundwater Elevation = 391.50'
#2  Primary 395.50' 10.0" Round Culvert L=30.0° CMP, square edge headwall, Ke= 0.500

Iniet / Outlet Invert= 395.50' / 383.00° S=0.0833 ' Cc=0.900 n=0.013, Flow Areas 0.55 sf

iscarded OutFlow Max=1.96 cfs @ 12.36 hrs HW=397.80' (Free Discharge)
1=Exfiltration { Controls 1.98 cfs)

rimary OutFlow Max=3.61 cfs @ 12.36 hrs HW=397.80" (Free Discharge)
-2=Culvert (Inlst Controls 3.61 cfs @ 6.61 ips)
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Pond 6P: Det Pond #6
Hydrograph
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Summary for Link DP-1: DP#1
Inflow Area = 3,732 a¢, 19.57% Impervious, Inflow Depth= 3.51" for 100 yr - 7.00" event
Inflow = 924 cfs @ 12.26 hrs, Volume= 1.092 af
Primary = 9.24cfs @ 12.26 hrs, Volume= 1.002 af, Aften= 0%, Lag= 0.0 min

Primary outfiow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Link DP-1: DP#t

Hydregraph
10 [Ex3 B Primary
. e Inflow Area=3.732 ac
g >
] ¢
LR %g
4 £
K3 B L ‘gﬁ
g ¢
z o fa
[ ] f i
& {ﬁ_:
%
3 i34
2 ,g!".
1‘ 4 x? r

o e 5 ;
0246 8 1{]1214161&2{022242628303234363840424445435052545653505254 66 68 70 72
Time {hours}



12274-122618 Type it 24-hr 100 yr - 7.00" Rainfall=7.00"
Printed 12/28/2018

Prepared by Micrasoft
HydroCAD® 10.00-18 s/n 07559 & 2016 HydroCAD Scitwara Selutions LLC

Page 203

Summary for Link DP-2: DP#2

Inflow Area = 37.379 ac, 15.95% Impervious, Inflow Depth = 3.67" for 100 yr - 7.00" avent
Inflow = B9.03¢fs @ 12.44 hrs, Volume= 11.441 af
Primary = 89.03¢cfs @ 12.44 hrs, Volume= 11.441 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inﬂqw. Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link DP-2: DP#2
Hydrograph

- : Inflow Area=37.379 ac

Flow (cfs)

0 246G 810121416 18 20 32 24 26 28 30 32 34 36 38 40 42 44 45 48 50 52 54 56 58 60 62 64 G5 68 70 72
Time {hours)

@ Inflow
O Primary

12274-122618 fype it 2a-nr 100 yr - 7.00" Rainfali=7.00"
Printed 12/28/2018

Prepared by Microsoft

Page 204

HydroCAD® 10.00-18 s/n 07559 @ 2016 HydroCAD Soltware Soiultions LLC

Summary for Link DP-3: DP-3

Inflow Area = 5.407 ac, 31.65% Impervious, Inflow Depth = 2.89" for 100 yr - 7.00" event
Inflow = 7.18¢fs @ 12.29 hwg, Volumes 1,303 af
Prirmary = 718cfs @ 12.29 hrg, Violume= 1.303 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Infiow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Link DP-3: DP-3
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Summary for Link DP-4: DP#4

1.617 ac, 3.92% Impervious, Inflow Depth = 2.90" for 100 yr - 7.00" event

Inflow Area =
Inflow = 440cfs @ 12.17 hrs, Volume= 0.391 af
Primary = 4.40cfs @ 1217 hrs, Volume= 0.391 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Link DP-4: DP#4
Hydrograph

B Inflow
0 Primary

o Inflow Area=1.617 ac

Flow (cfa}
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APPENDIX — A-1

Hydraulic Design (Manning’s Equation)
Time of Flow, Average CN values

Standard 2



OVERLAND FLOW TRAVEL TIME

STORM RUNOFF DATA Duie:  &/27H8
Revised: BMBI2018

Project: Goodridge Brook Estates Job No: 12,274

Town: Lancaster, MA Calc. by: rst

Structure Impervious Lawn i\looded Total

Length {ft} Slope (/") | Time (min.} | Length {ft) Slope ('} | Time (min.} | Length (i} Slope (') | Time (min.} Tra\rel_ Time
1 125 0.045 106 75 0.020 14.05 (;gf?])
2 125 0.045 1.06 50 0.020 11.63 12.69
4 170 0.045 1.34 50 0.020 11.63 12.97
6 200 0.010 2.72 75 0.020 14.05 16.77
7 200 0.010 272 50 0.020 11.63 14.34
11 110 0.010 1.7 40 0.010 12.33 14.04
12 185 0.010 2.66 80 0.040 12.30 14.97
0 0.000 0.00

13 125 0.010 1.89 50 0.050 13.68 1557
16 125 0.010 1.89 100 0.040 13.65 15.55
20 225 0.010 2.a7 50 0.610 13.68 16.66
21 225 0.010 297 50 0.010 13.68 16.66
3 290 0.010 3.62 40 0.010 12.33 15,94
4 220 0010 2.92 170 0.025 19.54 2246
26 150 0010 218 70 0.010 16.01 1819
7 150 0.010 218 50 0.010 13.68 1586
3G 100 0.010 1.59 50 0.020 11.63 13.22
31 100 0.010 1.59 100 0.040 13.65 1525
33 100 0.010 159 50 0.020 11.63 1322
33 100 0.010 159 100 0.040 13.65 15.25
16 260 0.010 332 100 0.040 13.65 16.98
15 120 0.018 1.46 60 0.030 11.51 1297
46 120 0.018 146 10 0.010 6.45 7.91
50 360 0.018 341 10 0.100 3176 7.16
31 360 0.018 3a 45 0.030 10.06 13.47
53 60 0.010 1.07 85 0.015 16.03 17.10
35 10 0.010 0.79 25 0.010 9.90 10,69
39 220 0.022 2.16 0 0.000 0.00 216
60 180 0.022 1.93 [ 0.000 0.00 183
61 190 0.022 1.83 [ 0.000 .00 193
63 220 0.022 2.6 0 ¢.000 0.00 216
68 120 0.011 1.77 35 0.030 B.95 10.71
70 7 0.010 1.22 10 0.010 6.45 7.68
72 10 0.010 079 35 0.010 11.58 12.37
75 185 0.050 1.38 10 0.010 5.45 7.83

GLM Engineering Consultarts, Inc. - 19 Exchange Street « Holliston, MA 01746 - (508)428-1100




STORM RUNOFF DATA
Project: Fieldcrest Estates
Town: Lancaster, MA
#
(SF)
| 13,086
2 8,735
4 22294
6 30,794
7 29,799
12 53,5601
i 18.567
15 8,980
16 23,023
20 13,969
21 12,477
23 31,133
24 85,975
26 11,668
27 12,654
30 11,770
31 31,594
33 11,061

AVERAGE 'c' VALUE FOR STRUCTURES

CB Total Area Ground Cover

imp
lawn
wooded
imp
lawn
wooded
imp
lawn
wooded
imp
lawn
wooded
imp
lawn
woaded
imp
lawn
wooded
imp
lawn
wooded
imp
lawn
wooded
imp
lawn
wooded
imp
lawn
wooded
imp
lawn
wooded
imp
lawn
wooded
imp
lawn
wooded
imp
lawn
woodad
imp
lawn
wooded
imp
lawn
wooded
imp
lawn
wooded
imp
lawn

Area
(SF}
6,141
6,945
0
4,324
4411
0
12411
9,883
0
12,878
17916
0
12,519
17,280
0
12,614
23,020
17,927
8,699
0,868
0
2952
6,028
0
5,380
11,231
6,412
4817
9,152
0
4,111
8,366
0
13,193
17,940
0
22,742
63,233
0
3,831
7.837
V]
4,371
8,323
0
5,241
6,529
0
6,092
16,035
9,467
4,808
6,253

C

0.95
0.30
0.20
0.95
0.30
0.20
0.95
0.30
020
0.95
0.30
0.20
095
0.30
0.20
0.95
0.30
0.20
095
0.30
0.20
0.95
0.30
0.20
0.95
0.30
0.20
0.95
0.30
0.20
0.95
0.30
020
0.95
0.30
0.20
0.95
0.30
0.20
0.95
0.30
0.20
095
0.30
0.20
0.95
0.30
0.20
0.95
0.30
0.20
0.95
0.30

Date:

Revised:

Job No:
Calc. by:

E{Area¥c) Averagec

5,833.95
2,083.50
0.00
4,107.80
1,323.30
0.00
11,790.45
2,964.90
0.00
12,234.10
5.374.80
0.00
11,893.05
5,184.00
0.00
[1,983.30
6,906.00
3,585.40
8,264.05
2,960.40
0.00
2,804.40
1,808.40
0.00
5,111.00
3,369.30
1,282.40
4,576.15
2,745.60
0.00
3.905.45
2,509.80
0.00
12,533.35
5,382.00
0.00
21,604.90
18,969.90
0.00
3.639.45
2.351.10
0.00
4,152.45
2.496.90
0.00
4,978.95
1,958.70
0.00
5,787.40
4,810.50
1,893.40
4,567.60
1.875.90

0.61

0.62

0.66

0.57

0.57

042

0.60

0.51

0.42

0.52

0.51

0.58

047

051

0.52

0.39

0.40

0.58

GLM Engineering Consultants, Inc. wi®dexchange Street « Hollist®t@MA 01748)0(608)429-1100

9127107
3/24/2008

12,274
WL

Total Area
{Ac)
0.300

0.512

0.707

0.684

1.230

0.206

0.321

0.286

0715

1.974

0.268

0.291

0.270

0.725

0.254



Project:

Town:
#
34

36

45

46

51

53

39

60

61

63

68

70

72

75

Fieldcrest Estates
Lancaster, MA
CB Total Area
32243

64.826

(SF)
21,522

4.863

6,400

20454

21,000

4211

5.247

3,541

5,701

8,149

16,975

4,612

12,050

13,252

Ground Cover
imp
lawn
woaded
imp
lawn
wooded

imp
lawn
wooded
imp
lawn
wooded
imp
lawn
wooded
imp
lawn
woaded
imp
lawn
wooded
imp
lawn
wooded
imp
lawn
wooded
imp
lawn
wooded
imp
lawn
wooded
imp
lawn
wooded
imp
lawn
wooded
imp
lawn
wooded
imp
lawn
wooded
imp
lawn
wooded

Area
6,327
21,276
4,640
21,663
43,163
0

(8F)
4,156
17,366
0
3,340
1,523
0
4,304
2,096
0
4,456
15,998
0
10,654
10,306
0
2,827
1,384
0
5,247
0
0
2,250
1,291
0
5,701
0
0
7373
776
0
14,925
2,050
0
4,079
533
0
8,244
3,806
0
11,922
1,330
0

0.95
0.30
0.20
095
030
0.20

095
0.30
0.20
0.95
0.30
020
095
0.30
020
0.95
0.30
0.20
0.95
0.30
0.20
0.95
0.30
0.20
0.95
0.30
0.20
0.95
0.30
0.20
0.95
0.30
0.20
095
0.30
0.20
0.95
0.30
0.20
0.95
030
020
0.95
0.30
0.20
0.95
0.30
0.20

Z(Area*c)
6,010.65
6,382.80

923.00
20,579.85
12,948.90

.00

3,948.20
5.209.80
0.00
3,173.00
456.90
0.00
4,088.30
628.80
0.00
4,233.20
4,799.40
0.00
10,159.30
3.091.80
0.00
2,685.65
415.20
0.00
4,984.65
0.00
0.00
2,137.50
387.30
0.00
541595
0.00
0.00
7.004.35
232.80
0.00
14,178.75
615.00
0.00
3,875.05
159.90
0.00
7.831.80
1,141.80
0.00
11,325.90
399.00
0.00

Job No:
Calc. by

Averagec
0.41

0.43

0.75

0.74

0.44

0.63

0.74

0.71

0.95

0.89

0.87

0.87

0.74

0.88

GLM Engineering Consultants, Inc. » 19 Exchange Street « Halliston, MA 01746 « (508)429-1100

12,274
WML
Total Area
0.740

1.488

(Ac)
0.494

0.112

0.147

0.470

0.482

0.097

0.120

0.081

0.131

0.187

0.390

0.106

0.277

0.304
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APPENDIX -8

Stormwater Recharge Calculations, Water Quality Volumes, TSS Removal &
Infiltration BMP Drain Time
Groundwater Mounding Calculations

Standards 3 & 4:




APPENDIX - B
Stormwater Recharge & Water Quality Volume and

Forebay Calulations
Standard 3:

Project:
Goodridge Brook Estates

Lancaster, Massachusetfs
Date: July 6, 2018; Revised: 9/18/18; 11/06/18

Water Quality Volume (WQV): Based on 0.5 inch rainfall
Recharge Volume(Rv): Based on Soil Classification
Rv = F * Impervious Area
Rv = Required Recharge Volume
F = Depth Factor
Soil Type A~ 0.60 inch
Soil Type B=0.35inch
Soil Type C=0.25 inch
Sail Type D = 0.00 inch

Drainage Basin #1 (See Subcatchment 75}:
Imp. Area Pavement: 18,320s.f.

WQv = (18,320 sf * 0.5n)/12 =763 c f.

Recharge Volume Required: {Soil Type C—~0.25 inch)
Tot. Imp Area: 28,008 s.f.
Rv = (28,008 sf * 0.25in)/12 =583 c.f.

Forebay Sizing:

Elev. Area Avg. Depth Vol

400.0 597

401.5 1074 836 15 1,253 c.f. > 763 c.i.

Recharge Volume Provided:
Forebay storage volume = 1,253 c.f. > 583 c.f.

Time to drain(Static Method):

Drawdown time = Volume/(K*Bottom Area)
Volume = 583 cf

K =0.27 in/hr = 0.023 ft/hr (Secil Type C)
Bottom Area = 597 sf

Drawdown time = 583 c.f./(0.023 ft/hr x 597 sf)
Drawdown time =42 hr < 72 hr ok



Goodridge Brook Estates, Lancaster, MA
Recharge & Water Quality Calculations

Drainage Basin #2{See Subcatchment 165}
Imp. Area Pavement: 48,668 s.f,
WQV = (48,668 sf * 0.5 in)/12 = 2,027 c.f.

Recharge Volume Required: (Soil Type 8 & C— Use 0.35 inch)
Tot. Imp Area: 63,148 s.f.
Rv = (63,148 sf *0.35in)/12 = 1,841 c.f.

Pretreatment provided with Proprietary Unit {Stormceptor or equal)

Recharge Volume Provided: (Below outlet)

Elev. Area Avg. Depth Vol

398.0 282

400.0 3435 1858 2.0 3,717cf. > 1.84lcf.

Time to drain{Static Method):

Drawdown time = Volume/(K*Bottom Area)
Volume = 1,841 cf

K = 2.41 in/hr = 0.20 ft/hr (Soil Type A)
Bottom Area = 282 sf

Drawdown time = 1,841 c.f./(0.20 ft/hr x 282 sf)
Drawdown time = 33.0 hr <72 hr ok

Drainage Basin #3 (See Subcatchment 108):

Imp. Area Pavement: 17,154 s.f.
waQVv = (17,154 sf * 0.5in)/12=715cf.

Recharge Volume Required: (Soil Type C—0.25 inch)
Tot. Imp Area: 21,8195,
Rv = (21,819 sf * 0.25 in)/12 = 455 c.f.

Forebay Sizing:

Elev. Area Avg. Depth Vol

406.2 1202

407.0 1611 1190 0.8 1,125c.f. > 715cf.

Recharge Volume Provided:
Forebay storage volume = 1,125 c.f. > 455 c.t.

Time to drain{Static Method):

Drawdown time = Volume/(K*Bottom Area)
Volume = 455 cf

K =0.17 in/hr = 0.014 ft/hr (Soil Type C)
Bottom Area = 1202 sf

RESIDENTIAL, COMMERCIAL AND INDUSTRIAL SITE PLANNING AND DESIGN - PUBLIC WORKS E!
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Goodridge Brook Estates, Lancaster, MA
Recharge & Water Quality Calculations
Drawdown time = 455 ¢.f./(0.014 ft/hr x 1202 sf)
Drawdown time = 27.0 hr < 72 hr ok

Drainage Basin #4 {See Subcatchment 8S):
Imp. Area Pavement: 18,735 s.f.
WwaQyV = (18,735 sf * 0.5 in)/12 =780 c f.

Recharge Volume Required: (Soil Type C— 0.25 inch)
Tot. Imp Area: 29,901 s.f.
Rv = (29,901 sf * 0.25 in)/12 = 623 c.f.

Forebay Sizing:

Elev. Area Avg. Depth Vol

402.15 824

403.00 1105 964 085 B819c.f. > 780cf.

Recharge Volume Provided:
Forebay storage volume =819 c.f. > 623 cf.

Time to drain{Static Method):

Drawdown time = Volume/{K*Bottom Area)
Volume = 819 cf

K = 0.17 in/hr = 0.014 ft/hr (Scil Type C)
Bottom Area = 824 sf

Drawdown time = 623 ¢.f./(0.014 ft/hr x 824 sf)
Drawdown time = 54 hr < 72 hr ok

Drainage Basin #5 {See Subcatchment 95):

Imp. Area Pavement: 60,924 s.f.
WQV = (60,924 sf * 0.5in)/12 = 2,538 cf.

Recharge Volume Required: (Soil Type C— 0.25 inch)
Tot. Imp Area: 99,769 s.f.
Rv =(99,769 sf * 0.25 in)/12 = 2,078 c f.

Forebay Sizing:

Elev. Area Avg. Depth Vol

396 1567

398 5460 3513 2.0 7,027c.f. > 2,538c.f

Recharge Volume Provided:
Forebay storage volume = 7,027 c.f. > 2,078 c.f.

July 6, 2018
Page 3 of 4
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Goodridge Brook Estates, Lancaster, MA
Recharge & Water Quality Calculations

Time to drain{Static Method):

Drawdown time = Volume/(K*Bottom Area)
Volume = 2,078 cf

K = 2.41 in/hr = 0.20 ft/hr (Soil Type A)
Bottom Area = 1567 sf

Drawdown time = 2078 ¢.f./(0.20 ft/hr x 1567 sf}
Drawdown time = 6.6 hr < 72 hr ok

Drainage Basin #6 (See Subcatchment 155):

Imp. Area Pavement: 39,054 s.f.
waQv = {39,054 sf * 0.5 in)/12 = 1,627 c.f.

Recharge Volume Required: (Soil Type B & C—use 0.35inch)
Tot. Imp Area: 74,835 s.f.
Rv = (74,835 sf * 0.35in)/12 = 2,182 c.f.

Pretreatment provided with Proprietary Unit {Stormceptor or equal)

Recharge Volume Provided: (Below Qutlet)

Elev. Area Avg. Depth Vol

3940 597

395.5 2377 1487 1.5 2230 cf. > 2182 s.1.

Time to drain{Static Method):

Drawdown time = Volume/(K*Bottom Area)
Volume = 2,182 cf

K = 8.27 in/hr = 0.69 ft/hr (Soil Type A)
Bottorn Area = 597 sf

Drawdown time = 2182 c.f./{0.69 ft/hr x 597 sf)
Drawdown time = 5.3 hr < 72 hr ok

July 6, 2018
Page4 of 4
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Mounding Calcuiation Basin #2
Goodridge Brook Estates
Lancaster, MA 9/18/18

This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin. More information can be found in the U.5. Geoiogical Survay
Scientific Investigations Report 2010-5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins™.

The user must specify infiltration rate (R), specific yie'd (Sv), horizortal hydraulic conductivity (Kh}, basin dimensions {x, y), duration of infiltration pariod (t}, and the initia!
thickness of the saturated zone {hi(0), height of the water table if the bottom of the aquifer is the datum) For a square basin the half width equals the half length {x = vh
For a rectangular basin, if the user wants the water-table changes perpendicular £o the Jong side, specify x as the short dimersion and y as the long dimension. Conversely,
if the user wants the values perpendicular to the short side, specify y as the short dimension, x as the Jong dimensian. All distances are from the center of the basin.

Users can change the distznces from the center of the basin at which water-table aguifer thickness are calculated.

Cetis highlighted in yellow are values that can be changed by the user. Cells highlighted in red are output values based an user-specified inputs. The user MUST click the
Blue "Re-Calculate Now® button each time ANY of the User-specified inputs are changed otherwise necessary iterations to converge on the cerrect solution will not be
done and values shown wili be incorrect. Use consistent units for all input vatues (for example, feet and days}

use consistent units [e.g. feet & days or inches & hours) Conversion Table
Input Values ) inch/hour  feet/day
2.0500 R Recharge [infiltration) rate [feet/day) 0.67 1.33
0.320 Sy Specific yield, Sy (dimensionless, between D and 1)
| 4 Horizontal hydraulic conductivity, Kh (feet/day)* 2.00 4.00 1, 4 report ace RE e s
X 1/2 length of basin (x direction, in feet) {USGS SIR 2010-5102), vertical soil parmaabikty
¥ 1/2 width of basin {y direction, in feet} hours days {ft/d) 15 assumed to be one-tanth honzontal
t duration of infiltration period (days) 36 1.50 hydraalic condactity (fr/d)
hi{0) initial thickness of saturated zone (feet)
h{manx) mazximum thickness of saturated zone {beneath center of basin at end of infiltratian period)
Ah([max) maximum groundwater mounding {beneath center of basin at end of infiltration period)
Grooml: Distance from
wiaties center of basin
Rounding in in x direction, in
foct feet
0
20 Re-Calculate Now
40
50 A R
%0 Groundwater Mounding, in feet
70 0.700
80
0.500 -
90 '
100 0.500
120 0400
0.300
0.200
0.100
0.000
a 20 40 80 80 100 120 140

Disclaimer

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration
basin is made available to the general public as a convenience for those wishing to replicate values
documented in the USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath
hypothetical stormwater infiltration basins” or to calculate values based on user-specified site conditions. Any
changes made to the spreadsheet {other than values identified as user-specified) after transmissicn from the
USGS could have unintended, undesirable consequences. These consequences could include, but may not be
limited to: erroneous output, numerical instabilities, and violations of underlying assumptions that are
inherent in results presented in the accompanying USGS published report. The USGS assumes no
responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the
spreadsheet, the user is responsible for documenting the changes and justifying the results and conclusions.



Mounding Calculation Basin #3
Goodridge Braok Estates
Lancaster, MA 9/18/18

This spreagsheat wil! calcu'ate the height of a groundwater mound beneath a stormwater infiltration basin. Mare infarmation can be found in the U.5. Geological Survey
Scientific Investigations Report 2010-5102 "Simulation of groundwater mounding beneath hypathetical starmwater infiitration basins”.

The user myst specify infiltration rate (R}, specific yield {Sy], horizontal hydraulic conductivity {Kh), basin dimensions (%, y). duration of infiltration period {t], and the initai
thickness of the saturated zane {(hil0), hefght of the water table if the bottorn of the aquifer is the datumn). For a sguare basin the half width equais the half length {x = y).
For a rectangular basin, if the user wants the water-table changes perpendicular to the fong side, specify x as the short dimension and y as the lang dimension. Conversely,
if the user wants the values perpendicular to the short side, specify y as the short dimension, x 25 the long dimension. All distances are from the center of the hasin,

Users can change the distances fraom the center of the basin at which water-table aquifer thickness are caiculated.

Cells highlighted in yellow are values that can be changed by the user. Cells highlighted in red are output values based on user-specified Inputs. The user MUST click the
blue "Re-Calcutate Now® button gach time ANY of the user-specified inputs are changed otherwise necessary iterations to converge an the correct salution will not be
done and vaiues shown wi! be incorrect. Use consistent units for all input values [for example, feet and days)

use consistent units {e.g. feet & days or inches & hours) Cenversion Tahle
Input Values inch/hour  feet/day
0.8600 R Recharge [Infiltration) rate (feet/day] 0.67 1.33
0.200 Sy Specific yield, Sy (dimensionless, between D and 1)
.40 X Horizontal hydraulic conductivity, Kh {feet/day}* 2.00 400 | . regort accompanying this spreadsheet
50.000 x 1/2 length of basin [x direction, In feet) [USGS 518 2010-5102), vertical scil permeability
20.000 ¥ 1/2 width of basin {y direction, in feet} hours days [ft/d] is assumed to be one-tenth horizoptal
1.000 t duration of infiltration period (days) 36 1.5 hydraubc conductivity (ft/di.
TS.DOOI hi{0) initial thickness of saturated zone {feet)
hfmax) maximum thickness of saturated zone {beneath center of basin at end of inflltration period}
Ahf{max) maxImum groundwater mounding (beneath center of basin at end of infiltration period)
Graund- Distance from
watny center of basin
Moundng, i in x direction, in
figit feet
[1]
20 Re-Calculate Now
40
50 - .
60 Groundwater Mounding, in feet
0 2.000
L] 1.800
20 1600
100 1.400
120 1.200

1.000
0 a00
0.600
0.400
0.200
0.0c0

B R 140
Disclaimer

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration
basin Is made available to the general public as a convenience for those wishing to replicate values
documented in the USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath
hypothetical stormwater infiltration basins" or to calculate values based on user-specified site conditions. Any
changes made to the spreadsheet {other than values identifled as user-specified) after transmission from the
USGS could have unintended, undesirable consequences. These consequences could include, but may not be
limited to: erroneous cutput, numerical instabllities, and vialations of underlying assumptions that are
inherent in results presented in the accompanying USGS published report. The USGS assumes no
responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the
spreadsheet, the user is responsible for documenting the changes and justifying the results and conclusions.



Mounding Calculation Basin #4
Goodridge Braok Estates
Lancaster, MA 9/18/18

This spreadsheat will calculate the height of a groundwater mound beneath a stormwater infiltration basin. More information can be found in the U.5. Geological Survey
Scientific Investigations Report 2010-5102 “Simulation of groundwater mounding beneath hypotheticat stormwater infiltration basins".

The user must specify infitration rate (R}, specific yield [Sy), horizontal hydraulic conductivity [Kh), basin dimensions {x, y), duration of infiltzation period {t), and the initial
thickness of the saturated zone (hi{0), height of the water table if the bottom of the aguifer is the datum). For a square hasin the half width equals the half length (x =y).
Eor a rectangular basin, if the user wants the water-tabie changes perpendicular to the long side, specify x as the short dimansiop and y as the long dimension. Conversely,
if the user wants the vaiues perpendicular to the short side, specify y as the short dimension, x as the long dimension. All distances are from the center of the basin.

Users can change the distances from the center of the basin at which water-table aquifer thickness are calculated.

Celts hightighted in yellow are values that can be changed by the user, Cells highlighted in red are autput values based on user-specified inputs, The user MUST click the
biue "Re-Calculate Now" button each time ANY of the user-specified inputs are changed otherwise necessary iterations to converga on the correct solution wil! nat be
done and values shown wiil be incorrect. Use cansisteat units for all input values (for example, feet and days}

use consistent units {e.g. feet & days or inthes & hours} Conversion Table
input Values inch/hour  feet/day
0.8100 R Recharge {infiltration) rate (feet/day} 0.67 133
Sy Specific yield, Sy (dimensionless, between 0and 1]
X Horizontal hydraulic conductivity, Kh {feet/day)* 2.00 400 | e report accompanying this spreadsheet
X 1/2 length of basin (x directian, In feet) {USGS SIR 2010-5102), vertical soif permeability
¥ 1/2 width of basin [y direction, in feet) heurs days [ft/d) is assumed to be one-tenth horizental
t duration of Infiltration period [days) 36 1.50 hydraulic conductivity {ft/d).
hi{0) initial thickness of saturated zone (feet}
h{max} maximum thickness of saturated zone {beneath center of basin at end of infiltration period)
Ah{max} maximum groundwater mounding {beneath center of basin at end of infiltration period)
T Distance from
saater center of basin
Baundng & in x direction, in
frat feet
o
an Re-Calculate Now
40
50 . -
0 Groundwater Mounding, in feet
70 2.500
&0
80 2000
100
120 13500
1.000
0.500
0.000
N . 0 20 40 60 8c 100 120 140
Disclaimer

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration
basin is made available to the general public as a convenience for those wishing to replicate values
documented in the USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath
hypothetical stormwater infiltration basins" or to calculate values based on user-specified site conditions. Any
changes made to the spreadsheet {other than values identified as user-specified) after transmission from the
USGS could have unintended, undesirable consequences. These consequences could include, but may not be
limited to: erronecus output, numerical instabilities, and violations of underlying assumptions that are
inherent in results presented in the accompanying USGS published report. The USGS assumes no
responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the
spreadsheet, the user is responsible for documenting the changes and justifying the results and conclusions.



Maund Caiculation Basin #5
Goodridge Brook Estates
Lancaster, MA 9/18/18

This spreadsheet will caleulate the height of 2 groundwater mound beneath a stormwater infiftration basin. More information can be found in the U.5. Geological Survey
Scientific Investigations Report 2010-5102 "Simuiation of groundwater mounding beneath hypothetical stormwater infiitration basins".

The user must specify infiitration rate (R), specific yield [Sy), horizantal hydraulic corductivity (Kn), basin dimensions {x, y), duratior: of infiltration perfad {t}, and the initia}
thickness of the saturated zane (hi(D), height of the water table if the bottom of the aguifer is the datum). For a square basin the half width equals the half length (x = y}.
Far a rectangular basin, if the user wants the water-table charges perpendicular to the loag side, specify x as the shart dimension and y as the long dimension. Conversely,
i the user wants the values perpendicular to the short side, specify y as the short dimension, x as the long dimension. Alf distances are from the center of the basin

Users ean changze the distances frem the center of the basin at which water-table aguifer thickness are calcalated

Cells highlighted in yellow are values that can be changed by the user. Celis highiighted in red are autput vaiues based or user-specified inputs. The user MUST click the
blue "Re-Calculate Now™ button each time ANY of the user-speclfied Inputs are changed othenaise necessary iterations to converge on the correct solution will not be
done and va'ues shawn will be incorrect  Use consistent units for all input values {far example, feet and days)

use consistent units {e.g. feet & days or inches & hours) Conversion Table
Input Vaiues inch/hour  feet/day
2.7300 R Recharge [infiltration) rate [feet/day) 0.67 1.33

0.320 Sy Specific yield, Sy {dimensionless, between 0 and 1)

48,20 K Horizontal hydraulic conductivity, Kh [feet/day)* 2.00 400 o report accompanying this spreadsheet
£0.000 x 1/Z length of basin (x direction, in feet) {USGS SIR 2010-5102j, vertica) soil permeability
42,000 "] 1/2 width of basin [y direction, in feet) hours days {ft/d) is assumed 1o be one-tenth horizontal

1.000, 1 duration of infiltration period (days} 38 1.50 hydraulic conductivity {f/d).

i 75.000' hi{o) initial thickness of saturated zone [feet}
h{max) maximum thickness of saturated zone {beneath center of basin at end of infiltration period)
Ah{max) maximum groundwater mounding [beneath center of basin at end of infiltration period)
Graupd Distance fram
water tenter of basin
Mpunding, in in x direction, In
fael feet
f
4t Re-Calculate Now
40
50 . .
&0 Groundwater Mounding, in feet
0 2.500
80
30 2.000
100
120 1.560
1.000
0.500
0.000
4] 290 40 €0 80 100 120 140

Disclaimer

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration
basin is made avaifable to the general public as a convenience for those wishing to replicate values
documented in the USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath
hypothetical stormwater infiltration basins” or to calculate values based on user-specified site conditions. Any
changes made to the spreadsheet (other than values identified as user-specified) after transmission from the
USGS could have unintended, undesirable consequences. These consequences could include, but may not be
limited to: erroneous output, numerical instabilities, and violations of underlying assumptions that are
inherent In results presented in the accompanying USGS published report. The USGS assumes no
responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the
spreadsheet, the user is responsible for decumenting the changes and justifying the results and conclusions.
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CLNTECH

Purpose:

Reference:

Procedure:

NGINEERED SOLUTIONS

To calculate the water quality flow rate (WQF) over a given site area. In this situation the WQF is
derived from the first 1" of runoff from the contributing impervious surface.

Massachusetis Dept. of Environmental Protection Wetlands Program / United States Department of
Agriculture Natural Resources Conservation Service TR-55 Manual

Determine unit peak discharge using Figure 1 or 2. Figure 2 is in tabular form so is preferred. Using
the tc, read the unit peak discharge (qu) from Figure 1 or Table in Figure 2. qu is expressed in the

following units: cfs/mi’/watershed inches {csm/in).
Compute Q Rate using the following equation:

Q= (qu) (A) (WQV)

where:
Q = flow rate associated with first 1" of runoff
qu = the unit peak discharge, in csm/in.
A = impervious surface drainage area (in square miles)
WQV = water quality volume in watershed inches (1" in this case)
Structure | Impv. A t. £ waQv :
Name | (acres) | (miles’) | _(min) (r) (in) | v (esmin)f Qcfs)
DMH #57| 0.68 |0.0010625 10.0 0.167 1.00 700.00
DMH#66| 047 |0.0007344 10.0 0.167 1.00 700.00

DMH #77) 0.90 $0.0014063 10.0 0.167 1.00 700.00




*NTECH

ENGINEERED SOLUTIONS

©Cps

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION
BASED ON THE RATIONAL RAINFALL METHOD

GOQODRIDGE BROOK ESTATES
LANCASTER, MA

Area 0.90 ac Unit Site Designation DMH #77
Weighted C 0.9 Rainfall Station # 69
t. 10 min
CDS Model 1515-3 CDS Treatment Capacity 1.0cfs
Rainfall . .
ST Percent Rainfall Cumulative Total Flowrate |Treated Flowrate Incremental
um Volume' Rainfall Volume cfs cfs Removal {%)
0.02 10.2% 10.2% 0.02 0.02 10.1
0.04 9.6% 19.8% 0.03 0.03 9.5
0.06 9.4% 29.3% 0.05 0.05 9.2
0.08 7.7% 37.0% 0.06 0.06 7.4
0.10 8.6% 45.6% 0.08 0.08 8.2
0.12 6.3% 51.9% 0.10 0.10 5.9
0.14 4.7% 56.5% 0.11 0.11 4.3
0.16 4.6% 61.2% 0.13 0.13 4.3
0.18 3.5% 64.7% 0.15 0.15 3.2
0.20 4.3% 69.1% 0.16 0.16 3.9
0.25 8.0% 771% 0.20 0.20 7.0
0.30 5.6% 82.7% 0.24 0.24 4.7
0.35 4.4% 87.0% 0.28 0.28 3.6
0.40 2.5% 89.5% 0.32 0.32 2.0
0.45 2.5% 92.1% 0.36 0.36 19
0.50 1.4% 93.5% 0.41 0.41 1.0
0.75 5.0% 98.5% 0.61 0.61 3.0
1.00 1.0% 99.5% 0.81 0.81 0.5
1.50 0.0% 99.5% 1.22 1.00 0.0
2.00 0.0% 99.5% 1.62 1.00 0.0
3.00 0.5% 100.0% 2.43 1.00 0.1
89.7
Removal Efficiency Adjustment® = 6.5%
Predicted % Annual Rainfall Treated = 93.3%
Predicted Net Annual Load Removal Efficiency = 83.3%

1 - Based on 10 years of hourly precipitation data from NCDC Station 770, Boston WSFO AP, Suffolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.
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ENGINEERED SOLUTIONS

TN LOGIS

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION
BASED ON THE RATIONAL RAINFALL METHOD

GOODRIDGE BROOK ESTATES
LANCASTER, MA

Area 0.47 ac Unit Site Designation DMH #66
Weighted C 0.9 Rainfall Station # €9
t. 10 min
CDS Model 1515-3 CDS Treatment Capacity 1.0cfs
Rainfall . .
— Percent Rainfall Cumulative Total Flowrate |Treated Flowrate| Incremental
%:'T:L Volume' Rainfall Volume cfs cfs Removal (%)
0.02 10.2% 10.2% 0.01 0.01 10.2
0.04 9.6% 19.8% 0.02 0.02 9.6
0.06 9.4% 29.3% 0.03 0.03 9.3
0.08 7.7% 37.0% 0.03 0.03 7.6
0.10 8.6% 45.6% 0.04 0.04 8.4
0.12 6.3% 51.9% 0.05 0.05 6.1
0.14 4.7% 56.5% 0.06 0.06 4.5
0.16 4.6% 61.2% 0.07 0.07 4.5
0.18 3.5% 64.7% 0.08 0.08 3.4
0.20 4.3% 69.1% 0.08 0.08 4.1
0.25 8.0% 77.1% 0.11 0.11 7.5
0.30 5.6% 82.7% 0.13 0.13 5.1
0.35 4.4% 87.0% 0.15 0.15 4.0
0.40 2.5% 89.5% 0.17 0.17 2.3
0.45 2.5% 92.1% 0.19 0.19 2.2
0.50 1.4% 93.5% 0.21 0.1 1.2
0.75 5.0% 98.5% 0.32 0.32 4.0
1.00 1.0% 99.5% 0.42 0.42 0.7
1.50 0.0% 99.5% 0.63 0.63 0.0
2.00 0.0% 99.5% 0.85 0.85 0.0
3.00 0.5% 100.0% 1.27 1.00 0.1
94.8
Removal Efficiency Adjustment® = 6.5%
Predicted % Annual Rainfall Treated = 93.4%
Predicted Net Annual Load Removal Efficiency = 88.3%

1 - Based on 10 years of hourly precipitation data from NCDC Station 770, Boston WSFO AP, Suffolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.
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ENGINEERED SOLUTIONS

8
Cpos

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION
BASED ON THE RATIONAL RAINFALL METHOD

GOODRIDGE BROOK ESTATES
LANCASTER, MA

Area 0.68 ac Unit Site Designation DMH #57
Weighted C 0.9 Rainfall Station # 69
i 10 min
CDS Model 1515-3 CDS Treatment Capacity 1.0 cfs
Rainfall . i
LLJ_F Pert‘::snlt Ra|1nfall Ra(?L;n]:;:?tllve Total F;:wrate Treatefcszrate Ilancre.-melnt;l
olume infall Volume [ s emoval (%)
(in/hr} S—— —
0.02 10.2% 10.2% 0.01 0.01 10.1
0.04 9.6% 19.8% 0.02 0.02 9.5
0.06 9.4% 29.3% 0.04 0.04 9.3
0.08 7.7% 37.0% 0.05 0.05 7.5
0.10 8.6% 45.6% 0.06 0.08 8.3
0.12 6.3% 51.9% 0.07 0.07 6.0
0.14 4.7% 56.5% 0.09 0.09 4.4
0.16 4.6% 61.2% 0.10 0.10 4.4
0.18 3.5% 64.7% 0.11 0.1 3.3
0.20 4.3% 69.1% 0.12 0.12 4.0
0.25 8.0% 77.1% 0.15 0.15 7.2
0.30 5.6% 82.7% 0.18 0.18 4.9
0.35 4.4% 87.0% 0.21 0.21 3.8
0.40 2.5% 89.5% 0.24 0.24 2.1
0.45 2.5% 92.1% 0.28 0.28 2.1
0.50 1.4% 93.5% 0.31 0.31 1.1
0.75 5.0% 98.5% 0.46 0.46 35
1.00 1.0% 99.5% 0.61 0.61 0.6
1.50 0.0% 99.5% 0.92 0.92 0.0
2.00 0.0% 99.5% 1.22 1.00 0.0
3.00 0.5% 100.0% 1.84 1.00 0.1
92.3
Removal Efficiency Adjustment® = 6.5%
Predicted % Annual Rainfall Treated = 93.3%
Predicted Net Annual Load Removal Efficiency = 85.9%

1 - Based on 10 years of hourly precipitation data from NCDC Station 770, Boston WSFO AP, Suffolk County, MA
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.
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Stormwater Operation and Maintenance Plan
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Goodridge Brook Estates
Lancaster, Massachusetts

Stormwater Management Operation and Maintenance Plan

Maintenance Agreement
Goodridge Brook Estates
Lancaster, Massachusetts
luly 6, 2018
Revised: September 19, 2018

In accordance with Standard 9 of the Massachusetts Department of Environmental Protection
Stormwater Handbook (February 2008), the attached on-site maintenance program for the
proposed stormwater management system has been developed to ensure the Best Management
Practices (BMP’s) in place will remain functioning as designed. The landowner/operator, or its
successors, of the Project Site, shall be responsible for financing maintenance and emergency
repairs of the entire stormwater management system on the property. The Plan contains both
construction period operations and maintenance as well as post construction responsibilities that
shall “run” with the property if ownership is transferred.

Responsible Operator:

Cresent Builders Inc.

92 North Main Street
Building C, Unit 100

West Boylston, MA 01583

Signature Date

GLM Engineering Consultants [nc. Pagelof8



Goodridge Brook Estates
Lancaster, Massachusetts

Construction Period Operation and Maintenance:

¢ Itshould be noted that the US EPA mandated NPDES stormwater program requires
construction site operators engaged in clearing, grading, and excavating activities that
disturb 1 acre or more, including smaller sites in a larger common plan of development or
sale, to obtain coverage under an NPDES permit for their stormwater discharges. The Project
'is subject to this permit and therefore, a Stormwater Pollution Prevention Plan (SWPPP) will
be prepared prior to commencement of construction. The SWPPP will contain additional
construction period and post construction erosion control requirements.

Erosion Control Barriers:

Filtermitts in combination with silt fencing shall be installed where indicated on the plans and in
other appropriate locations where warranted. These barriers shall be installed prior to the
commencement of any work on-site and in accordance with the construction plans. A supply of
filtermitts and silt fencing shall be kept on-site to replace and/or repair barriers that are damaged or
degraded. The barriers shall be observed and maintained on a weekly basis during construction.

Construction Entrances:

The purpose of stabilizing entrances to a construction site is to minimize the amount of sediment
leaving the area as mud and sediment attached to vehicles. The entrances shall be sized according
to the Massachusetts DEP and US EPA guidelines and will be maintained on a weekly basis during
construction. A Detail is included in the Site Plans prepared for the Project.

Sediment Traps/Basins:

Sediment basins and rock dams can be used to capture sediment from stormwater runoff before it
leaves a construction site. Both structures allow a pool to form in an excavated or natural
depression, where sediment can settle. The pool is dewatered through a single riser and drainage
hole leading to a suitable outfet on the downstream side of the embankment or through the gravel
of the rock dam. Design a sediment trap to maximize the surface area for infiltration and sediment
settling. This increases the effectiveness of the trap and decreases the likelihood of backup during
and after periods of high runoff intensity. Site conditions dictate specific design criteria, but the
minimum storage capacity should be 1,800 ft* per acre of total drainage area (Smolen et al., 1988).
The volume of a natural sediment trap can be approximated using the following equation {Smolen
et al., 1988): Volume (ft’) = 0.4 x surface area (ft*) x maximum pool depth (ft). Sediment traps have a
useful life of about 18 to 24 months (USEPA, 1993}, but their effectiveness depends on the amount
and intensity of rainfall and erosion, and proper maintenance.

Dust Control:

Soils information for the site indicates that it is comprised of sandy soils. Therefore, Dust control
BMPs to reduce surface activities and air movement that causes dust to be generated from
disturbed soil surfaces will be required. The preferred measure for dust control is
sprinkling/irrigation. This is an on-going/as-needed requirement until surfaces have been stabilized.
There shall be a water truck on-site available as needed.

GLM Engineering Consultants Inc. Page2 of 8



Goodridge Brook Estates
Lancaster, Massachusetts

Diversions:

Temporary diversion swales and mounds will be constructed to divert stormwater away from areas
under construction to limit sediment transport. These diversions will be relocated as construction
progresses. Stone check dams will be installed in swales as necessary to limit scour and sediment

transport.

Catch Basin Protection:

Temporary inlet protection barriers consisting of Silt Sacks® will be placed within all constructed
inlets to prevent inflow of sediments into the constructed drainage system. The barriers shall
remain in place until a permanent cover is established or diversions away from the inlets are
constructed. The barriers shall be observed and maintained as necessary on a weekly basis and after
every rainfall of 0.5 inches ar more.

Detention Basins/infiltration Basins:

During Construction, the basins shall be observed during and after all storm events to ensure there
is no sediment accumulation or degradation of infiltrative surfaces. The basin bottoms shall be
maintained at an elevation at least 1-foot above the proposed finished bottom elevation to protect
final infiltrative surfaces. The basins will be excavated to final grades after all surfaces contributing
runoff to the basins have been stabilized. Ensure all stumps are fully removed from the area of the
system to ensure proper function. Care should be taken by the contractor to prevent compaction of
the final basin bottom. Use deep tilling to break up compacted surfaces, should it occur.

Spill Control:
A contingency plan to address the spillage/release of petroleum products and any hazardous

materials will be implemented for the site during construction. The plan will include the following
measures:

* Equipment necessary to quickly attend to inadvertent spills or leaks shall be on-site in a
secure but accessible location. Such equipment will include, but not be limited to, the
following: urethane drain cover seals (mats), a spill containment kit which includes sand and
shovels, suitable absorbent materials, storage containers, safety goggles, chemically
resistant gloves and overshoe boots, water and chemical fire extinguishers, and first aid
equipment.

* Spills or leaks will be treated properly according to material type, volume of spillage and
location of spill. Mitigation will include preventing further spillage, containing the spilled
material to the smallest practical area, removing spilled material in a safe and
environmentally friendly manner, and remediating any damage to the environment.

® The contractor shall be familiar with the reporting requirements of the Massachusetts
Contingency Plan {310 CMR 40.00} as issued by the Massachusetts Department of
Environmental Protection {DEP); specifically Subpart C Notification of Releases and Threats
of Release of Oil and Hazardous Materials and Subpart D Preliminary Response Activities and
Risk Reduction Measures.

* For any large spills. The Massachusetts DEP Hazardous Waste Incident Response Group shall
be notified immediately at 1-617-792-7653 and an emergency response contractor will be
called in.

GLM Engineering Consultants Inc. Page3of 8



Goodridge Brook Estates
Lancaster, Massachusetts

Post-Construction Period Operation and Maintenance:

Pavement Sweeping:
Sweeping has been shown to be an effective initial treatment for reducing contaminants in

stormwater runoff. Sweeping is not required to meet TSS removal goals in this case but should be
performed in the spring to remove winter accumulations or at other when warranted.

Deep Sump Catch Basins:

Deep sump catch basins remain effective at removing pollutants only if they are cleaned out
frequently. inspect and clean sumps when sediments whenever the depth of deposits is greater
than or equal to one half the depth from the bottom of the invert to the lowest pipe in the basin, at
least once (1} time per year, at the end of the foliage and snow removal seasons. Clamshell buckets
or vacuum trucks shall be utilized.

Detention Basins/Infiltration Basins:
Vehicle access if necessary will be via the 10 foot wide access way from the project to the retention
basin. The drainage easement shall be mowed twice a year and kept clear of any trees.

Inspect it after every major storm for the first few months to ensure it is stabilized and functioning
properly and if necessary to take corrective action. Also inspect the basin every time thereis a
discharge through the high outlet weir. A major storm is defined as a storm that is equal to or
greater than the 2.5 inches in a 24-hour storm. Note how long the water remains standing after a
storm. If longer than 72 hours, there may be clogging of the infiltrative surfaces. Inspect the basin
and mow it at least twice per year. Remove grass clippings, organic matter and trash. Use deep
tilling to break up compacted or clogged surfaces.

Roof Runoff System (Infiltration Chambers) :

The inlet pipe and observation access port shall be inspected 4 times per year. Inspect recharge
facilities following a rainfall event greater than 2.5 inches in a 24 hour period. Any accumulated
debris shall be removed.

If standing water is observed for more than 72 hours following a storm event, immediately retain a
qualified professional to assess whether infiltration function has been lost and develop
recommended correction actions.

If upon visual inspection it is found that sediment has accumulated, a stadia rod should be inserted
to determine the depth of sediment. When the average depth of sediment exceeds 3 inches
throughout the length of the chambers, clean-out should be performed. Maintenance is
accomplished with the JetVac process. The JetVac process utilizes a high pressure water nozzle to
propel itself down the Isolator Row while scouring and suspending sediments. As the nozzle is
retrieved, the captured pollutants are flushed back into the manhole for vacuuming. Mast sewer
and pipe maintenance companies have vacuum/JetVac combination vehicles.

See Cultec Operations and Maintenance Guidelines for additional information.

Sediment Forebays:
GLM Engineering Consultants Inc. Page 4 0f 8



Goodridge Brook Estates
Lancaster, Massachusetts
Inspect sediment forebays monthly. Stabilize the floor and sidewalls of the sediment forebay before

making it operational, otherwise the practice will discharge excess amounts of suspended
sediments. When mowing grasses, keep the grass height no greater than 6 inches. Set mower
blades no lower than 3 to 4 inches. Check for signs of rilling and gullying and repair as needed. After
removing the sediment, replace any vegetation damaged during the clean-out by either reseeding
or resodding. When reseeding, incorporate practices such as hydroseeding with tackifier, blanket, or
similar practice to ensure that no scour occurs in the forebay, while seeds germinate and develop

roots.

Snow Removal and De-icing:
The use of Sodium Chloride (“rock salt”) for de-icing of paved surfaces will be limited; except when

found to be necessary for safety of the workers. Sand will be the primary icing control
agent. Alternative de-icing products such as calcium chloride may be used as temperatures or other

conditions warrant.

Fertilizer:
Stow release organic fertilizers will be used in landscape areas to limit nutrient transport to

groundwater and wetland areas. Application will be limited to 3 Ibs. per 1000 sf of lawn area.

Spill Control:
See Construction Period Spill control requirements.

Stormwater Construction Site Inspection Report

GLM Engineering Consultants Inc. Page5of 8



Goodridge Brook Estates
Lancaster, Massachusetts

General Information

Project Name Goodridge Brook Estates
MA DEP File No. Location Sterling Road, Lancaster, MA
Date of Inspection Start/End Time

Inspector’s Name(s)

Inspector’s Title(s)

Inspector’s Contact Information

Inspector’s Qualifications

Describe present phase of

construction
Type of Inspection:
& Regular O Pre-storm event O During storm event 0 Post-storm event

Weather Information

Has there been a storm event since the last inspection? OYes ONo
If yes, provide:
Storm Start Date & Time: Storm Duration (hrs): Approximate Amount of Precipitation {in):

Weather at time of this inspection?
U Clear UCloudy ORain O Sleet WFog U Snowing O High Winds
{ Other: Temperature;

Have any discharges occurred since the last inspection? OYes UONo
If yes, describe:

Are there any discharges at the time of inspection? OYes UONo
If yes, describe:

Site-specific BMPs
¢ Number the structural and non-structural BMPs identified in your SWPPP on your site map and list them below
(add as many BMPs as necessary). Carry a copy of the numbered site map with you during your inspections.
This list will ensure thar you are inspecting all required BMPs at your site.
*  Describe corrective actions initiated, date completed, and note the person that completed the work in the
Corrective Action Log.

BMP BMP BMP Corrective Action Needed and Notes
Installed? Maintenance
Required?

1 OYes ONo dYes (No
2 OYes ONo OYes No
3 dYes ONo OYes ONo
4 UYes ONo OYes ONo
5 QYes ONo dYes ONo
6 dYes ONo OYes ONo
i OYes ONo OYes ONo
8 QYes ONo OYes ONo
9 OYes ONo OYes ONo
10 OYes ONo dYes ONo
11 dYes QNo dYes ONo
12 QYes ONo OYes ONo
13 OYes ONo OYes ONo
14 {dYes ONo OYes UNo

GLM Engineering Consultants Inc. Pageb6of 8
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Lancaster, Massachusetts

BMP BMP BMP Corrective Action Needed and Notes
- Installed? Maintenance
Required?
15 OYes ONo OYes No
16 OYes No OYes ONo
17 OYes ONo dYes ONo
18 OYes ONo OYes ONo
19 OYes ONo OYes ONo
20 OYes ONo OYes dNo
Overall Site Issues
Below are some general site issues that should be assessed during inspections. Customize this list as needed for
conditions at youtr site,
BMP/activity Implemented? | Maintenance | Corrective Action Needed and Notes
Required?
1 | Are all slopes and OYes ONo OYes ONo
disturbed areas not
actively being worked
properly stabilized?
2 | Are natural resource OYes ONo OYes ONo
areas (e.g., streams,
wetlands, mature trees,
etc.) protected with
barriers or similar
BMPs?
3 | Are perimeter controls UYes ONo OYes ONo
and sediment barriers
adequately installed
(keyed into substrate)
and maintained?
4 | Are discharge points and | OQYes WNo OYes ONo
receiving waters free of
any sediment deposits?
5 | Are storm drain inlets dYes OUNo QYes ONo
properly protected?
6 | Ts the construction exit QYes ONo OYes ONo
preventing sediment
from being tracked into
the street?
7 | Is trash/litter from work | OYes ONo OYes ONo
areas collected and
placed in covered
dumpsters?
8 | Are washout facilities dYes ONo OYes ONo
(e.g., paint, stucco,
concrete) available,
clearly marked, and
maintained?
9 | Are vehicle and dYes ONo UYes ONo
equipment fueling,
cleaning, and
maintenance areas free
of spills, leaks, or any
other deleterious
material?
10 | Are materials that are OYes UNo OYes UNo

GLM Engineering Consultants Inc.
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Goodridge Brook Estates

Lancaster, Massachusetts

EMP/activity

Implemented?

Maintenance
Required?

Corrective Action Needed and Notes

potential stormwater
contaminants stored
inside or under cover?

11

Are non-stormwater
discharges (e.g., wash
waler, dewalering)
properly controlled?

OYes ONo

OYes ONo

12

(Other)

OYes UNo

OYes ONo

Non-Compliance

Describe any incidents of non-compliance not described above:

“I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualificd personnel properly gathered and evaluated the information
submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly responsible
for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and
complete. I am aware that there are significant penalties for submitting false information, including the possibility of fine
and imprisonment for knowing violations.”

Print name and title:

CERTIFICATION STATEMENT

Signature:

Date:

GLM Engineering Consultants Inc.
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Goodridge Brook Estates

Lancaster, Massachusetts

lllicit Discharge Compliance Statement

Goodridge Brook Estates
Lancaster, Massachusetts

July 6, 2018

This statement is provided in accordance with the provisions of the Massachusetts
Stormwater Management Standard #10.

To the best of the applicant’s/owners knowledge there are no illicit discharges to the
site’s stormwater manangement system.

All proposed uses on the site will not generate, store or discharge any pollutants to the
groundwater and/or wetland resource areas.

Any illicit discharges identified during or after construction will be terminated
immediately.

Applicant/Owner:

Cresent Builders inc.

92 Narth Main Street
Building C, Unit 100

Woest Boylston, MA 01583

Signature Date

GLM Engineering Consultants Inc.
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Lancaster, Mass.

PRECIPITATION CHART
INTENSITY (INCHES)
Frequency Duration {minutes)
(YEARS) 5 10 15 30 60
2 0.35 0.54 6.68 0.89 1.10
5 0.42 0.66 0.83 1.15 1.48
10 0.47 0.75 0.94 133 1.74
25 0.54 0.87 1.1¢ 1.59 2.10
50 0.59 0.97 1.23 1.79 2.37

100 0.65 1.06 1.35 1.99 2.65

INTENSITY (INCHES/HOUR)

Frequency
(YEARS) Duration (minutes)
5 10 15 30 60
2 4.20 3.27 2.72 1.77 1.10
5 5.00 3.98 3.33 2.30 1.48
10 5.59 448 3.77 2.66 1.74
25 6.45 5.22 4.41 3.18 2.10
50 7.13 5.80 491 3.58 2.37

100 7.80 6.38 5.40 3.97 2.65

Calculated from NOAA
Technical Memorandum NWS
HYDRO-35 dated June 1977,
Silver Spring, Maryland

GLM Engineering Consultants, Inc. « 19 Exchange St » Holliston, MA 01746 = (508)429-1100
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APPENDIX - F

Supplemental Stormwater Plans

Pre-Development Subcatchment Areas
Post-Development Subcatchment Areas
Hydraulic Subcatchment Areas
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