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SUMMARY

This Stormwater Report has been prepared to document compliance with Stormwater
Management Standards. The applicant is proposing to develop the 10-acre parcel by
constructing 16 residential multi-family dwellings with a 20 foot access road and cul-de-sac. The
property is not located in a Flood Plain as shown on Flood Insurance Rate Map
Community Panel Number 25023C 0227 J dated July 17, 2012 and is located in a Zone Il
Aquifier Protection zone.

The calculations have been performed for the 2, 10, and 25, 100-year 24 hour storm event, using
the Hydroflow Hydrographs Extension of AutoCAD Civil 3D 2014 Watershed Modeling
computer program. This computer program is based upon the TR-55 computer models and uses
the SCS Curvilinear Unit rainfall distribution.

The following table summarizes runoff for the pre and post-development conditions. Since the
100-year storm is being infiltrated on-site only the 100 year storm flows are shown.

SUMMARY OF STORMWATER FLOWS

(CFS)

Subcat Existing Condition
A .081
B 172 (off site)
C .064  (off site)
D 117
E 072  (off site)
F 018  (off site)

Proposed Condition
1 0 (with infiltration)
2 0 (with infiltration)
3 0 (with infiltration)
1 0 (without infiltration)
2 0 (without infiltration)
3 0 (with infiltration)

The calculations demonstrate that all storm-water from the site is being maintained on site for the
100-year storm, both considering infiltration in the analysis and assuming no-infiltration.
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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 Massachusetts Stormwater
Handbook. The Stormwater Report must be prepared and certified by a Registered Professional
Engineer (RPE) licensed in the Commonwealth.

The Stormwater Report must include:

e 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 82
e 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
(LUHPPL), 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 suoportina calculations.

! The Stormwater Report may also include the lllicit 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-construction best management practices.

2 For some complex projects, it may not be possible to include the Construction 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
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Checklist for Stormwater Report

project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Control Plan
before commencing any land disturbance activity on the site.

B. Stormwater Checklist and Certification

The following checklist is intended to serve as a guide for applicants as to the elements that ordinarily
need o 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. Ifitis
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 refiects conditions at the site as of the date of this permit application.

Registered Professional Engineer Block and Signature

Signature and Date

&QC}MM % 8/, ’/ Y

Checklist

Project Type: Is the application for new development, redevelopment,' or a mix of new and
redevelopment?
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X New development
[l Redevelopment

] Mix of New Development and Redevelopment

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:

X No disturbance to any Wetland Resource Areas
Site Design Practices (e.g. clustered development, reduced frontage setbacks)
Reduced Impervious Area (Redevelopment Only)

Minimizing disturbance to existing trees and shrubs

0O X O O

LID Site Design Credit Requested:

[] Creditl

[] Credit?2

[] Credit3

Use of “country drainage” versus curb and gutter conveyance and pipe
Bioretention Cells (includes Rain Gardens)

Constructed Stormwater Wetlands (includes Gravel Wetlands designs)
Treebox Filter

Water Quality Swale

Grass Channel

Green Roof

N I B B

Other (describe):
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Standard 1: No New Untreated Discharges

X No new untreated discharges

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

[_] Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook
included.

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 to coastal flooding.

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

X] 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.

X 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.

X Static [] Simple Dynamic [] Dynamic Field!

[

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

X

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.
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X Recharge BMPs have been sized to infiltrate the Required Recharge Volume.
[ ] Recharge BMPs have been sized to infiltrate the Required Recharge Volume only 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
[] 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. c. 21E site or a solid waste landfill and a mounding analysis is included.

180% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is used.

Checklist (continued)

Standard 3: Recharge (continued)

] 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.

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

Standard 4: Water Quality

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

e 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;
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e Snow disposal and plowing plans relative to Wetland Resource Areas;

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

e Street sweeping schedules;

e Provisions for prevention of illicit discharges to the stormwater management system;

e 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;

e Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;

e List of Emergency contacts for implementing Long-Term Pollution Prevention Plan.

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

X 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:
X is within the Zone Il or Interim Wellhead Protection Area
[] is near or to other critical areas
X is within soils with a rapid infiltration rate (greater than 2.4 inches per hour)
] involves runoff from land uses with higher potential pollutant loads.

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

X] Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if

applicable, the 44% TSS removal pretreatment requirement, are provided.

Checklist (continued)

Standard 4: Water Quality (continued)
X] 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.
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Standard 5: Land Uses With Higher Potential Pollutant Loads (LUHPPLYS)

[ ] The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution
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.

L]
[] The NPDES Multi-Sector General Permit does not cover the land use.
[ ] 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 LUHPPLSs 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 eliminated 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 olil
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.

Checklist (continued)

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

extent practicable

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

[] Limited Project

[] Small Residential Projects: 5-9 single family houses or 5-9 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 to 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
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[ ] Redevelopment Project

[ ] Redevelopment portion 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.

] 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 pretreatment
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b)
improves existing conditions.

Standard 8: Construction Period Pollution 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;

e Operation and Maintenance of Erosion and Sedimentation Controls;
] A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan containing
the information set forth above has been included in the Stormwater Report.

Checklist (continued)

Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control
(continued)

X 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 not been included in the Stormwater Report but will be
submitted before land disturbance begins.
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[_] 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.

X 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

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

XI Name of the stormwater management system owners;

Party responsible for operation and maintenance;

Schedule for implementation of routine and non-routine maintenance tasks;
Plan showing the location of all stormwater BMPs maintenance access areas;

Description and delineation of public safety features;

X X X X X

Estimated operation and maintenance budget; and

X] 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:

1 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;

1 An lllicit Discharge Compliance Statement is attached:;

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



STANDARD 1. NO UNTREATED DISCHARGES OR EROSION TO WETLANDS
Applicants must demonstrate that there are no new untreated discharges. To
demonstrate that all new discharges are adequately treated, applicants may rely on the
computations required to demonstrate compliance with Standards 4 through 6. No
additional computations are required.

All proposed developed areas of the lot are routed through the proposed infiltration basin
as shown on the Site Plan.

STANDARD 2. PEAK RATE ATTENUATION
“Stormwater management systems shall be designed so that post-development peak
discharge rates do not exceed pre-development peak discharge rates.”

No increases in post development peak discharge rates are proposed.

STANDARD 3. STORMWATER RECHARGE

*““Loss of annual recharge to ground water shall be eliminated or minimized through the
use of infiltration measures including environmentally sensitive site design, low impact
development techniques, stormwater best management practices, and good operation and
maintenance. At a minimum, the annual recharge from the post-development site shall
approximate the annual recharge from pre-development conditions based on soil type.
This Standard is met when the stormwater management system is designed to infiltrate
the required recharge volume as determined in accordance with the Massachusetts
Stormwater Handbook.”

Test holes were excavated on site in March 14, 2007. Based on soil textual analysis,
the soils were determined to consist of Hydrologic Soils Group “Type A”, sand with
Infiltration Rates of 8.27 inches/hour. This is considered a “rapid infiltration rate”
since it is greater than 2.4 inches/hour.



TABLE 1

REQUIRED RECHARGE VOLUME AND DRAWDOWN

Subareas Impervious | Required | Proposed Drawdown
Area Recharge | Recharge Bottom (Hrs)
(SF) Volume | Volume Area
(Rv) (CF) | (CF) (SF)
Subcat 7 101,930 5,096 11,990 10,057 0.7

Sample Calculation Subcat 7 (Proposed Recharge Volume from 10 yr storm)

Impervious Area =101,930 SF

Target Depth Factor (F) = 0.6”

Rv = F x impervious area = 0.6”x 101,930 SF x 1°/12”= 5,096 CF

Sizing Storage VVolume

Using the “static method”, the proposed infiltration device must provide sufficient
storage capacity to hold the Required Recharge Volume without taking any
infiltration into account. Storage Volume calculated using the average end area
shown in Table 1 above and the Pond Reports in Section Il

The storage volumes for each building and basin are shown in Table 1.

Drawdown Within 72 Hours

Tlmedrawdovvn =

Where:

Rv

Rv = Storage Volume
K = Saturated Hydraulic Conductivity For **Static’ and ““Simple Dynamic™

Methods, use Rawls Rate (see Table 2.3.3). For “Dynamic Field”” Method, use
50% of the in-situ saturated hydraulic conductivity.
Bottom Area = Bottom Area of Recharge Structure

Time =

Mounding Analysis

(K)(Bottom Area)

5,096 CF

(8.277)(1°/12)(10,057 SF)

0.7 hours < 72 hours

“Mounding analysis is required when the vertical separation from the bottom of an
exfiltration system to seasonal high groundwater is less than four (4) feet and the
recharge system is proposed to attenuate the peak discharge from a 10-year or higher
24-hour storm (e.g., 10-year, 25-year, 50-year, or 100-year 24-hour storm). In such




cases, the mounding analysis must demonstrate that the Required Recharge Volume
(e.g., infiltration basin storage) is fully dewatered within 72 hours (so the next storm
can be stored for exfiltration). The mounding analysis must also show that the
groundwater mound that forms under the recharge system will not break out above
the land or water surface of a wetland (e.g., it doesn’t increase the water sheet
elevation in a Bordering Vegetated Wetland, Salt Marsh, or Land Under Water within
the 72-hour evaluation period).”

“The Hantush?! or other equivalent method may be used to conduct the mounding
analysis. The Hantush method predicts the maximum height of the groundwater
mound beneath a rectangular or circular recharge area. It assumes unconfined
groundwater flow, and that a linear relation exists between the water table elevation
and water table decline rate. It results in a water table recession hydrograph
depicting exponential decline. The Hantush method is available in proprietary
software and free on-line calculators on theWeb in automated format. If the analysis
indicates the mound will prevent the infiltration BMP from fully draining within the
72-hour period, an iterative process must be employed to determine an alternative
design that drains within the 72-hour period.”

Mounding calculations were not performed or required for the infiltration basin since
a separation of greater than 4 feet between the bottom of the basin and groundwater is

being maintained.

! Hantush 1967 — See Reference for Standard 3.



STANDARD 4. WATER QUALITY

“Stormwater management systems shall be designed to remove 80% of the average
annual post-construction load of Total Suspended Solids (TSS). This standard is met
when:

a) Suitable practices for source control and pollution prevention are
identified in a long-term pollution prevention plan, and thereafter are
implemented and maintained;

b) Structural stormwater best management practices are sized to capture
the required water quality volume as determined in accordance with
the Massachusetts Stormwater Handbook; and

c) Pretreatment is provided in accordance with the Massachusetts
Stormwater Handbook.

This standard applies after the site is stabilized.? Since removal efficiency may vary with
each storm, 80% TSS removal is not required for each storm. It is the average removal
over the year that is required to meet the standard. The required water quality volume,
the runoff volume requiring TSS treatment, is calculated as follows:

The required water quality volume equals 1.0 inch of runoff times the total
impervious area of the post-development project site for a discharge
e from a land use with a higher potential pollutant load;
e within an area with a rapid infiltration rate (greater than 2.4 inches per hour);
e within a Zone Il or Interim Wellhead Protection Area;
e near or to the following critical areas:
o Outstanding Resource Waters,
0 Special Resource Waters,
0 bathing beaches,
o shellfish growing areas,
o cold-water fisheries.
The required water quality volume equals 0.5 inches of runoff times the total
impervious area of the post-development site for all other discharges.”

The proposed work meets the requirement for removal of total suspended solids
(TSS).

Standard 4 requires the development and implementation of suitable practices for
source control and pollution prevention. These measures must be identified in a long-
term pollution prevention plan. The long-term pollution prevention plan shall include the
proper procedures for the following:

e good housekeeping;

e storing materials and waste products inside or under cover;

e vehicle washing;




routine inspections and maintenance of stormwater BMPs;
spill prevention and response;

maintenance of lawns, gardens, and other landscaped areas;
storage and use of fertilizers, herbicides, and pesticides;

pet waste management;

operation and management of septic systems; and

proper management of deicing chemicals and snow.

The long-term pollution prevention plan shall provide that sand piles be
contained and stabilized to prevent the discharge of sand to wetlands or water bodies,
and, where feasible, covered. If a Total Maximum Daily Load (TMDL) has been
developed that indicates that use of fertilizers containing nutrients must be reduced, the
long-term pollution prevention plan shall also include a nutrient management plan. The
long-term pollution prevention plan may be prepared as a separate document or
combined with the Operation and Maintenance Plan required by Standard 9.

The long-term pollution prevention plan will be combined with the Operation and
Maintenance Plan required by Standard 9.

WATER QUALITY TREATMENT VOLUME

Vwo = (Dwo/12 inches/foot) * (Aivp * 43,560 square feet/acre)

Vwo = Required Water Quality Volume (in cubic feet)

Dwq = Water Quality Depth: one-inch for discharges within a Zone Il or Interim
Wellhead Protection Area, to or near another critical area, runoff from a
LUHPPL, or exfiltration to soils with infiltration rate greater than 2.4 inches/hour
or greater; Y%2-inch for discharges near or to other areas.

Aivp = Impervious Area (in acres)

The site is located in soils with an infiltration rate greater than 2.4 inches/hour so a Water
Quality Depth of one-inch is required.

Vwq = (1 inch/12 inches/foot) * (101,930 square feet) = 8,494 CF
As shown above the storage the infiltration basin is greater than 8,494 CF.

1SS REMOVAL PERCENTAGE COMPUTATIONS

The following calculation demonstrates the required 80% removal of total suspended
solids (TSS).



INSTRUCTIONS: Yersioe § Awomated Mar 4 S0
1. In BMP Column, click on Blue Cell to Activate Drop Down Menu

2 Select BMP from Drop Down Menu

3. After BMP is selected, TSS Removal and other Columns are automatically completed.

Location: |0ﬁ Ferry Street Marshfield, MA |

B C D E F
TSS Removal Starting TSS Amount Remaining
BMP' Rate' Load* Removed (C*D) Load (D-E)
il
@ || Vegetated Filter Strip
@ »50 feet 0.45 1.00 0.45 0.55
@
g x
o 0 Infiltration Basin 0.80 0.55 0.44 0.11
£ 2
c
o o 0.00 0.11 0.00 0.11
» 3
= 3
o 0.00 0.11 0.00 0.11
©
o
0.00 0.11 0.00 0.11
to be Completed for
Each Outlet or BMP
Total TSS Removal = 89% Train

PrDject (Off Ferry Strest, Marshfisid

Prepared By: |pmG *Equals remaining load from previous BMP (E)
Date: |81i2014 which enters the BMP

Mon-automated TS5 Caleulation Sheet
must be uzed if Proprietary BMP Proposed
1. From Mas=DEF Stormwater Handbook Yal. 1 Adame St o Ensirommmemt sl ot e o

STANDARD 5 LAND USES WITH HIGHER POTENTIAL POLLUTANT LOADS
The land use is not considered a higher potential pollutant load.

STANDARD 6. CRITICAL AREAS

The land use is not located within a critical area.

STANDARD 7. REDEVELOPMENT PROJECT
“A redevelopment project is required to meet the following Stormwater Management Standards
only to the maximum extent practicable: Standard 2, Standard 3, and the pretreatment and
structural stormwater best management practice requirements of Standards 4, 5, and 6.
Existing stormwater discharges shall comply with Standard 1 only to the maximum extent
practicable. A redevelopment project shall also comply with all other requirements of the
Stormwater Management Standards and improve existing conditions.”

The project is not a redevelopment project.
STANDARD 8. CONSTRUCTION PERIOD CONTROLS

A plan to control construction-related impacts, including erosion, sedimentation, and
other pollutant sources during construction and land disturbance activities (construction



period erosion, sedimentation, and pollution prevention plan) shall be developed and
implemented.

The proposed project will disturb more than one acre of land and is required to obtain
coverage under the NPDES Construction General Permit issued by EPA and prepare a
Stormwater Pollution Plan (see attached O&M Plan during construction)

STANDARD 9. LONG-TERM OPERATION AND MAINTENANCE (O&M)

PLAN

A Long -Term Operation and Maintenance (O&M) Plan shall be developed and
implemented to ensure that stormwater management systems function as designed.

The Long-Term Operation and Maintenance Plan shall at a minimum include:

1.

2.

3.

4.

5.
6.

Stormwater management system(s) owners;

The party or parties responsible for operation and maintenance, including how
future property owners will be notified of the presence of the stormwater
management system and the requirement for proper operation and maintenance;
The routine and non-routine maintenance tasks to be undertaken after
construction is complete and a schedule for implementing those tasks;

A plan that is drawn to scale and shows the location of all stormwater BMPs in
each treatment train along with the discharge point;

A description and delineation of public safety features; and

An estimated operations and maintenance budget.

STANDARD 10. ILLICIT DISCHARGES PROHIBITED

“All illicit discharges to the stormwater management system are prohibited.”



OPERATION AND MAINTENANCE PLAN
PROPOSED DRAINAGE SYSTEM - DURING CONSTRUCTION
Ferry Street (off Ferry Street)

Marshfield, MA 02050

Owner:
Peter Armstrong
44 Allerton Road
Marshfield, MA 02050
Contact: Peter Armstrong (781)-710-3046

Party Responsible for Operation and Maintenance:

Peter Armstrong

44 Allerton Road

Marshfield, MA 02050

Contact: Peter Armstrong (781)-710-3046

Source of Funding:
Operation and Maintenance of this stormwater management system will be the
responsibility of the property owner to include its successor and/or assigns, as the same may
appear on record with the appropriate register of deeds.

During Construction:
Construction activities shall follow the Construction Sequence shown on the approved plan.
During periods of active construction the stormwater management system shall be inspected on
a weekly basis and within 24 hours of a storm event of greater than %2”. Maintenance tasks
shall be performed monthly or after significant rainfall events of 1” of rain or greater. During
construction, silt-laden runoff shall be prevented from entering the drainage system and off-site
properties. Temporary swales shall be constructed as needed during construction to direct
runoff to sediment traps. Infiltration systems shall not be placed in service until after the
installation of base course pavement and vegetative stabilization of the areas contributing to the
systems.

During dewatering operations, all water pumped from the dewatering shall be directed to a “dirt
bag” pumped sediment removal system (or approved equal) as manufactured by ACF
Environmental. The unit shall be placed on a crushed stone blanket. Disposal of such “dirt bag”
shall occur when the device is full and can no longer effectively filter sediment or allow water
to pass at a reasonable flow rate. Disposal of this unit shall be the responsibility of the
contractor and shall be as directed by the owner in accordance with applicable local, state, and
federal guidelines and regulations.

Stabilized construction entrances shall be placed at the entrances and shall consist of 1% to 2”
stone and be constructed as shown on the approved plans.

All erosion and sedimentation control measures shall be in place prior to the
commencement of any site work or earthwork operations, shall be maintained during



construction, and shall remain in place until all site work is complete and ground cover is
established.

Heavy equipment shall not be used on basin bottoms.

All exposed soils not to be paved shall be stabilized as soon as practical. Seed mixes shall
only be applied during appropriate periods as recommended by the seed supplier, typically
May 1 to October 15. Any exposed soils that cannot be stabilized by vegetation during these
dates shall be stabilized with hay bales, hay mulch, check dams, jute netting or other
acceptable means.

Once installed the vegetative filter strip shall be mowed as needed.

Once each structure is in place, it should be maintained in accordance with the procedures
described in the post-construction Operations and Maintenance Plan.

During dry periods where dust is created by construction activities the following control

measures should be implemented.

e Sprinkling — The contractor may sprinkle the ground along haul roads and traffic areas
until moist.

e Vegetative cover — Areas that are not expected to be disturbed regularly may be
stabilized with vegetative cover.

e Mulch — Mulching can be used as a quick and effective means of dust control in
recently disturbed areas.

e Spray on chemical soil treatments may be utilized. Application rates shall conform to
manufacturers recommendations.

Inspections
The Owner shall be responsible to secure the services of a Professional Engineer to perform
inspections as required. Inspections during periods of active construction shall be weekly
and within 24 hours of a storm event of greater than % “. The Professional Engineer shall
perform inspections to insure that the approved plan is being followed with particular
attention to the Planning Board Approval and the Construction Sequencing. The Engineer
shall be responsible for inspecting the roadway construction and the construction of the
stormwater management system. The Engineer shall prepare and submit to the Planning
Board, the Inspection Schedule and Evaluation Checklist (see attached) and, if necessary,
request the required maintenance and/or repair of the necessary items. This form shall be
stamped by the Engineer and the Owner shall be notified that specific changes and/or
repairs are necessary.

For additional information, refer to Performance, Standards and Guidelines for Stormwater
Management in Massachusetts, published by the Department of Environmental Protection.




STORMWATER MANAGEMENT

BEST MANAGEMENT PRACTICES

INSPECTION SCHEDULE AND EVALUATION CHECKLIST — CONSTRUCTION PHASE

PROJECT LOCATION: Ferry Street - Marshfield, MA

Latest Revision:

8/1/14

Stormwater Control Manager: Stamp
Best Inspection Date Inspector Minimum Maintenance Cleaning/ Date of Performed By Water Level in
Management Frequency Inspected and Key Items to Check | Repair Cleaning/Repair Detention System
Practice @ Needed

yes/no

List items
Silt fence & After every

swales and silt
traps

major storm
event

Vegetated Weekly or after
Filter Strip major storm

event.
Infiltration After every
Basins major storm

event
Dewatering Daily-during
Operations actual

dewatering
Temporary Daily or as
Construction needed.
Entrance

(1) Refer to the Massachusetts Stormwater Management, Volume Two: Stormwater Technical Handbook for
recommendations regarding frequency for inspection and maintenance of specific BMPs.

Limited or no use of sodium chloride salts, fertilizers or pesticides recommended. Slow release fertilizer recommended.

Other notes:(Include deviations from: Con Com Order of Conditions, PB Approval, Construction Sequence and Approved Plan)




OPERATION AND MAINTENANCE PLAN
PROPOSED DRAINAGE SYSTEM - POST CONSTRUCTION
Ferry Street (off Ferry Street)

Marshfield, MA 02050

Owner:
Peter Armstrong
44 Allerton Road
Marshfield, MA 02050
Contact: Peter Armstrong (781)-710-3046

Party Responsible for Operation and Maintenance:

Peter Armstrong

44 Allerton Road

Marshfield, MA 02050

Contact: Peter Armstrong (781)-710-3046

Source of Funding:
Operation and Maintenance of this stormwater management system will be the responsibility of the
OWners.

Post Construction Inspection and Maintenance:

Street Sweeping

Streets shall be swept at least twice per year. Sweeping shall be completed during the early
spring, no later than May 1%, before sediment from winter sanding operations is washed into
the drainage system. Disposal of the accumulated sediment shall be in accordance with
applicable local, state, and federal guidelines and regulations.

Vegetated Filter Strips

Activity Time of Year Frequency
Inspect & remove trash Fall and Spring

Mow regularly once a week spring/fall
Remove dead vegetation Fall or Spring Annually
Replace dead vegetation Spring Annually

Accumulated sediment should be removed from the vegetated filter strip as necessary. Any
sediment removed from the vegetated filter strip should be disposed of in accordance with
Town, State and Federal Regulations.

Infiltration Basin(s)




After construction, the infiltration basins should be inspected for standing water 1-2 days
after any significant rainfall exceeding 1” of rainfall in 24 hours. If the infiltration basin is
continuing to hold standing water after 2 days the owner should have outlet structure
inspected and repaired. The basin should also be inspected to verify whether infiltration
function has been lost. If infiltration capacity has become degraded, it should be restored
under the direction of a qualified professional.

The infiltration basins should be inspected quarterly and at least once per year to ensure that
the system is operating as intended. If accumulated sediment is observed within the basin it
should be removed from the basin as necessary. Any sediment removed from the infiltration
systems should be disposed of in accordance with Town, State and Federal Regulations.
The system including the stormwater discharge locations should also be inspected for
growth of any invasive species and removed if found.

The embankments of the basin shall be mowed periodically, to prevent the establishment of

woody vegetation on the berms. Embankments and spillways shall be inspected annually
for general structural integrity, with immediate corrective action as warranted by inspection.

Lawn Fertilization

Lawn fertilizer shall be slow release and limited to 3 Ibs per 1000 s.f. per year.



STORMWATER MANAGEMENT
BEST MANAGEMENT PRACTICES

INSPECTION SCHEDULE AND EVALUATION CHECKLIST — POST CONSTRUCTION PHASE

PROJECT LOCATION: Ferry Street - Marshfield, MA Latest Revision:_8/1/14
Best Inspection Date Inspector Minimum Cleaning/ Date of Performed By Water Level in
Management Frequency Inspected Maintenance and Key Repair Cleaning/Repair Detention System
Practice (1) Items to Check Needed
yes/no
List items
Vegetated Twice per year
Filter Stip
Infiltration Once per year
Basin(s)

(1) Refer to the Massachusetts Stormwater Management, Volume Two: Stormwater Technical Handbook for
recommendations regarding frequency for inspection and maintenance of specific BMPs.

Limited or no use of sodium chloride salts, fertilizers or pesticides recommended. Slow release fertilizer recommended.
Other notes:(Include deviations from: Con Com Order of Conditions, PB Approval, Construction Sequence and Approved Plan)

Stormwater Control Manager: Stamp




FLOOD INSURANCE RATE MAP

PLYMOUTH COUNTY,

MASSACHUSETTS
Il (ALL JURISDICTIONS)
Al
I“I“II
ny||(lllf| PANEL 227 OF 650

(SEE MAP INDEX FOR FIRM PANEL LAYOUT)

CONTAINS:

COMMUNITY NUMBER PANEL  SUFFIX
MARSHFIELD, TOWN OF 250273 0227 J

-NOTE-
THIS MAP INCLUDES BOUNDARIES OF THE COASTAL BARRIER
RESOURCES SYSTEM ESTABLISHED UNDER THE COASTAL
BARRIER RESOURCES ACT OF 1982 AND/OR SUBSEQUENT
ENABLING LEGISLATION.

Notice to User: The Map Number shown below
should be used when placing map orders; the
Community Number shown above should be
used on insurance applications for the subject
community.

MAP NUMBER
25023C0227)

EFFECTIVE DATE
JULY 17, 2012

Federal Emergency Management Agency

This is an official copy of a portion of the above referenced flood map. It
was extracted using F-MIT On-Line. This map does not reflect changes
or amendments which may have been made subsequent to the date on the
] title block. For the latest product information about National Flood Insurance
Program flood maps check the FEMA Flood Map Store at www.msc.fema.gov




Section 11

Overall Site Analysis
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Watershed Model Schematic

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

i - Are%f : Area % - Area C ~:..:4: Area IE‘:"DArea % - Area FEE roposed

8 - Proposed to Basini '-

Project: Drain 40B.gpw Thursday, 07 /31 /2014




Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 |SCS Runoff 0.000 2 n/a 0 | e e Area A

2 | SCS Runoff 0.000 2 n/a (o J (R i R —— Area B

3 |SCS Runoff 0.000 2 n/a 0 | e e Area C

4 |SCS Runoff 0.000 2 n/a (o} (e i —— Area D

5 |SCS Runoff 0.000 2 n/a (0 [ R e — Area E

6 |SCS Runoff 0.000 2 n/a 0 | e e Area F

7 | SCS Runoff 2.707 2 726 15835 | e | e | e Proposed

8 |Reservoir 0.000 2 780 0 7 55.30 3,341 Proposed to Basinl

Drain 40B.gpw Return Period: 2 Year Thursday, 07 / 31/ 2014




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 07 / 31/ 2014

Hyd. No. 1

Area A

Hydrograph type = SCS Runoff Peak discharge = 0.000 cfs

Storm frequency = 2yrs Time to peak = nla

Time interval = 2min Hyd. volume = 0 cuft

Drainage area = 2.800 ac Curve number = 30

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = Time of conc. (Tc) = 20.00 min

Total precip. = 3.30in Distribution = Type I

Storm duration = 24 hrs Shape factor = 484

Area A

Q (cfs) Hyd. No. 1 -- 2 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0.0 0.3 0.7 1.0 1.3 1.7 2.0

Time (hrs)
—— Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 07 / 31/ 2014

Hyd. No. 2

Area B

Hydrograph type = SCS Runoff Peak discharge = 0.000 cfs

Storm frequency = 2yrs Time to peak = nla

Time interval = 2min Hyd. volume = 0 cuft

Drainage area = 2.820 ac Curve number = 32

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = Time of conc. (Tc) = 20.00 min

Total precip. = 3.30in Distribution = Type I

Storm duration = 24 hrs Shape factor = 484

Area B

Q (cfs) Hyd. No. 2 -- 2 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0.0 0.3 0.7 1.0 1.3 1.7 2.0

Time (hrs)
——— Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 07 / 31/ 2014

Hyd. No. 3

Area C

Hydrograph type = SCS Runoff Peak discharge = 0.000 cfs

Storm frequency = 2yrs Time to peak = nla

Time interval = 2min Hyd. volume = 0 cuft

Drainage area = 1.050 ac Curve number = 32

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = Time of conc. (Tc) = 20.00 min

Total precip. = 3.30in Distribution = Type I

Storm duration = 24 hrs Shape factor = 484

Area C

Q (cfs) Hyd. No. 3 -- 2 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0.0 0.3 0.7 1.0 1.3 1.7 2.0

Time (hrs)
——— Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 07 / 31/ 2014

Hyd. No. 4

Area D

Hydrograph type = SCS Runoff Peak discharge = 0.000 cfs

Storm frequency = 2yrs Time to peak = nla

Time interval = 2min Hyd. volume = 0 cuft

Drainage area = 1.910 ac Curve number = 32

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = Time of conc. (Tc) = 20.00 min

Total precip. = 3.30in Distribution = Type I

Storm duration = 24 hrs Shape factor = 484

Area D

Q (cfs) Hyd. No. 4 -- 2 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0.0 0.3 0.7 1.0 1.3 1.7 2.0

Time (hrs)
——— Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 07 / 31/ 2014

Hyd. No. 5

Area E

Hydrograph type = SCS Runoff Peak discharge = 0.000 cfs

Storm frequency = 2yrs Time to peak = nla

Time interval = 2min Hyd. volume = 0 cuft

Drainage area = 2.500 ac Curve number = 30

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = Time of conc. (Tc) = 20.00 min

Total precip. = 3.30in Distribution = Type I

Storm duration = 24 hrs Shape factor = 484

Area E

Q (cfs) Hyd. No. 5 -- 2 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0.0 0.3 0.7 1.0 1.3 1.7 2.0

Time (hrs)
——— Hyd No. 5



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 07 / 31/ 2014

Hyd. No. 6

Area F

Hydrograph type = SCS Runoff Peak discharge = 0.000 cfs

Storm frequency = 2yrs Time to peak = nla

Time interval = 2min Hyd. volume = 0 cuft

Drainage area = 0.260 ac Curve number = 32*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = Time of conc. (Tc) = 6.00 min

Total precip. = 3.30in Distribution = Type I

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.260 x 32)] / 0.260

Area F

Q (cfs) Hyd. No. 6 -- 2 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0.0 0.3 0.7 1.0 1.3 1.7 2.0

Time (hrs)
——— Hyd No. 6



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 07 / 31/ 2014

Hyd. No. 7

Proposed

Hydrograph type = SCS Runoff Peak discharge = 2.707 cfs

Storm frequency = 2yrs Time to peak = 12.10 hrs

Time interval = 2min Hyd. volume = 15,835 cuft

Drainage area = 12.340 ac Curve number = 58*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 6.00 min

Total precip. = 3.30in Distribution = Type I

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(2.340 x 98) + (10.000 x 49)] / 12.340

Proposed

Q (cfs) Hyd. No. 7 -- 2 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 ‘ 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)



Hydrograph Report
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 07 / 31/ 2014
Hyd. No. 8

Proposed to Basinl

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 2yrs Time to peak = 13.00 hrs

Time interval = 2min Hyd. volume = 0 cuft

Inflow hyd. No. = 7 - Proposed Max. Elevation = 55.30 ft
Reservoir name = BASIN 1 Max. Storage = 3,341 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

Proposed to Basinl

Q (cfs) Hyd. No. 8 -- 2 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 = 0.00

6 1

0 2 4 6 8 10 12 14 1 8 20 22 24 26

—— Hyd No. 8 —— Hyd No. 7 [ ] Total storage used = 3,341 cuft

28
Time (hrs)



Pond Report
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 07 / 31/ 2014

Pond No. 2 - BASIN 1
Pond Data

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 55.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 55.00 10,057 0 0

1.00 56.00 12,252 11,155 11,155

2.00 57.00 14,504 13,378 24,533

3.00 58.00 16,812 15,658 40,191

4.00 60.00 50,080 33,446 73,637

5.00 62.00 110,600 80,340 153,977
Culvert / Orifice Structures Weir Structures

[A] (B] [C]  [PrfRsr] [A] [B] [C] [D]

Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = - -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 8.270 (by Contour)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage (ft) Stage / Discharge Elev (f)
5.00 // 60.00
4.00 // 59.00
3.00 ~ 58.00
2.00 57.00
1.00 7 56.00
0.00 55.00

0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00

Total Q

Discharge (cfs)
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 |SCS Runoff 0.000 2 1442 [ e e Area A

2 |SCS Runoff 0.006 2 1332 9% | e | e e Area B

3 |SCS Runoff 0.002 2 1332 36 | e | e | e Area C

4 |SCS Runoff 0.004 2 1332 65 | e | e Area D

5 |SCS Runoff 0.000 2 1442 (o 1 IR R — Area E

6 |SCS Runoff 0.001 2 1324 8 | e | e Area F

7 SCS Runoff 11.73 2 724 42,317 | - | e e Proposed

8 |Reservoir 0.000 2 848 0 7 56.06 11,990 Proposed to Basinl

Drain 40B.gpw Return Period: 10 Year Thursday, 07 / 31/ 2014
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Hydrograph Report '

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 07 / 31/ 2014

Hyd. No. 1

Area A

Hydrograph type = SCS Runoff Peak discharge = 0.000 cfs

Storm frequency = 10yrs Time to peak = 24.03 hrs

Time interval = 2min Hyd. volume = 0 cuft

Drainage area = 2.800 ac Curve number = 30

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = Time of conc. (Tc) = 20.00 min

Total precip. = 4.70in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

Area A

Q (cfs) Hyd. No. 1 -- 10 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 07 / 31/ 2014

Hyd. No. 2

Area B

Hydrograph type = SCS Runoff Peak discharge = 0.006 cfs

Storm frequency = 10yrs Time to peak = 22.20 hrs

Time interval = 2min Hyd. volume = 96 cuft

Drainage area = 2.820 ac Curve number = 32

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = Time of conc. (Tc) = 20.00 min

Total precip. = 4.70in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

Area B

Q (cfs) Hyd. No. 2 -- 10 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 — 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 07 / 31/ 2014

Hyd. No. 3

Area C

Hydrograph type = SCS Runoff Peak discharge = 0.002 cfs

Storm frequency = 10yrs Time to peak = 22.20 hrs

Time interval = 2min Hyd. volume = 36 cuft

Drainage area = 1.050 ac Curve number = 32

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = Time of conc. (Tc) = 20.00 min

Total precip. = 4.70in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

Area C

Q (cfs) Hyd. No. 3 -- 10 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
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Hydrograph Report '

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 07 / 31/ 2014

Hyd. No. 4

Area D

Hydrograph type = SCS Runoff Peak discharge = 0.004 cfs

Storm frequency = 10yrs Time to peak = 22.20 hrs

Time interval = 2min Hyd. volume = 65 cuft

Drainage area = 1.910 ac Curve number = 32

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = Time of conc. (Tc) = 20.00 min

Total precip. = 4.70in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

Area D

Q (cfs) Hyd. No. 4 -- 10 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 —T 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 07 / 31/ 2014

Hyd. No. 5

Area E

Hydrograph type = SCS Runoff Peak discharge = 0.000 cfs

Storm frequency = 10yrs Time to peak = 24.03 hrs

Time interval = 2min Hyd. volume = 0 cuft

Drainage area = 2.500 ac Curve number = 30

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = Time of conc. (Tc) = 20.00 min

Total precip. = 4.70in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

Area E

Q (cfs) Hyd. No. 5 -- 10 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Thursday, 07 / 31/ 2014

Hyd. No. 6

Area F

Hydrograph type = SCS Runoff Peak discharge = 0.001 cfs

Storm frequency = 10yrs Time to peak = 22.07 hrs

Time interval = 2min Hyd. volume = 8 cuft

Drainage area = 0.260 ac Curve number = 32*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = Time of conc. (Tc) = 6.00 min

Total precip. = 4.70in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.260 x 32)] / 0.260

Area F

Q (cfs) Hyd. No. 6 -- 10 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Thursday, 07 / 31/ 2014

Hyd. No. 7

Proposed

Hydrograph type = SCS Runoff Peak discharge = 11.73 cfs

Storm frequency = 10yrs Time to peak = 12.07 hrs

Time interval = 2min Hyd. volume = 42,317 cuft

Drainage area = 12.340 ac Curve number = 58*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 6.00 min

Total precip. = 4.70in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(2.340 x 98) + (10.000 x 49)] / 12.340

Proposed

Q (cfs) Hyd. No. 7 -- 10 Year Q (cfs)

12.00 12.00

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 \\ 2.00
0.00 } 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 8

Proposed to Basinl

Thursday, 07 / 31/ 2014

Hydrograph type = Reservoir Peak discharge = 0.000 cfs
Storm frequency = 10yrs Time to peak = 14.13 hrs
Time interval = 2min Hyd. volume = 0 cuft
Inflow hyd. No. = 7 - Proposed Max. Elevation = 56.06 ft
Reservoir name = BASIN 1 Max. Storage = 11,990 cuft
Storage Indication method used. Exfiltration extracted from Outflow.
Proposed to Basinl
Q (cfs) Hyd. No. 8 -- 10 Year Q (cfs)
12.00 12.00
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 \\ 2.00
\§
0.00 e 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Time (hrs)

—— Hyd No. 8 —— Hyd No. 7 [ ] Total storage used = 11,990 cuft
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 |SCS Runoff 0.013 2 1332 327 | e e Area A

2 SCS Runoff 0.027 2 930 767 | - | e s Area B

3 |SCS Runoff 0.010 2 930 286 | e | e[ eeeee Area C

4 |SCS Runoff 0.018 2 930 (770 J IR Ui — Area D

5 SCS Runoff 0.012 2 1332 292 | | e s Area E

6 |SCS Runoff 0.003 2 1324 66 | | e e Area F

7 |SCS Runoff 18.82 2 724 62,286 | - | e e Proposed

8 |Reservoir 0.000 2 988 0 7 56.75 21,120 Proposed to Basinl

Drain 40B.gpw Return Period: 25 Year Thursday, 07 / 31/ 2014
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Thursday, 07 / 31/ 2014

Hyd. No. 1

Area A

Hydrograph type = SCS Runoff Peak discharge = 0.013 cfs

Storm frequency = 25yrs Time to peak = 22.20 hrs

Time interval = 2min Hyd. volume = 327 cuft

Drainage area = 2.800 ac Curve number = 30

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = Time of conc. (Tc) = 20.00 min

Total precip. = 5.55in Distribution = Type I

Storm duration = 24 hrs Shape factor = 484

Area A

Q (cfs) Hyd. No. 1 -- 25 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 — 0.01
0.00 / 0.00

0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 07 / 31/ 2014

Hyd. No. 2

Area B

Hydrograph type = SCS Runoff Peak discharge = 0.027 cfs

Storm frequency = 25yrs Time to peak = 15.50 hrs

Time interval = 2min Hyd. volume = 767 cuft

Drainage area = 2.820 ac Curve number = 32

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = Time of conc. (Tc) = 20.00 min

Total precip. = 5.55in Distribution = Type I

Storm duration = 24 hrs Shape factor = 484

Area B

Q (cfs) Hyd. No. 2 -- 25 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03

/—\ \g A

0.02 0.02
0.01 // \\ 0.01
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 07 / 31/ 2014

Hyd. No. 3

Area C

Hydrograph type = SCS Runoff Peak discharge = 0.010 cfs

Storm frequency = 25yrs Time to peak = 15.50 hrs

Time interval = 2min Hyd. volume = 286 cuft

Drainage area = 1.050 ac Curve number = 32

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = Time of conc. (Tc) = 20.00 min

Total precip. = 5.55in Distribution = Type I

Storm duration = 24 hrs Shape factor = 484

Area C

Q (cfs) Hyd. No. 3 -- 25 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01

= A
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Thursday, 07 / 31/ 2014

Hyd. No. 4

Area D

Hydrograph type = SCS Runoff Peak discharge = 0.018 cfs

Storm frequency = 25yrs Time to peak = 15.50 hrs

Time interval = 2min Hyd. volume = 520 cuft

Drainage area = 1.910 ac Curve number = 32

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = Time of conc. (Tc) = 20.00 min

Total precip. = 5.55in Distribution = Type I

Storm duration = 24 hrs Shape factor = 484

Area D

Q (cfs) Hyd. No. 4 -- 25 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02

\\\
0.01 0.01
0.00 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Thursday, 07 / 31/ 2014

Hyd. No. 5

Area E

Hydrograph type = SCS Runoff Peak discharge = 0.012 cfs

Storm frequency = 25yrs Time to peak = 22.20 hrs

Time interval = 2min Hyd. volume = 292 cuft

Drainage area = 2.500 ac Curve number = 30

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = Time of conc. (Tc) = 20.00 min

Total precip. = 5.55in Distribution = Type I

Storm duration = 24 hrs Shape factor = 484

Area E

Q (cfs) Hyd. No. 5 -- 25 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 — ‘\\ 0.01
0.00 / 0.00

0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Thursday, 07 / 31/ 2014

Hyd. No. 6

Area F

Hydrograph type = SCS Runoff Peak discharge = 0.003 cfs

Storm frequency = 25yrs Time to peak = 22.07 hrs

Time interval = 2min Hyd. volume = 66 cuft

Drainage area = 0.260 ac Curve number = 32*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = Time of conc. (Tc) = 6.00 min

Total precip. = 5.55in Distribution = Type I

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.260 x 32)] / 0.260

Area F

Q (cfs) Hyd. No. 6 -- 25 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 — 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Thursday, 07 / 31/ 2014

Hyd. No. 7
Proposed
Hydrograph type = SCS Runoff Peak discharge = 18.82 cfs
Storm frequency = 25yrs Time to peak = 12.07 hrs
Time interval = 2min Hyd. volume = 62,286 cuft
Drainage area = 12.340 ac Curve number = 58*
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 6.00 min
Total precip. = 5.55in Distribution = Type I
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(2.340 x 98) + (10.000 x 49)] / 12.340
Proposed
Q (cfs) Hyd. No. 7 -- 25 Year Q (cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 L\ 3.00
] \
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. No. 8

Proposed to Basinl

Thursday, 07 / 31/ 2014

Hydrograph type = Reservoir Peak discharge = 0.000 cfs
Storm frequency = 25yrs Time to peak = 16.47 hrs
Time interval = 2min Hyd. volume = 0 cuft
Inflow hyd. No. = 7 - Proposed Max. Elevation = 56.75 ft
Reservoir name = BASIN 1 Max. Storage = 21,120 cuft
Storage Indication method used. Exfiltration extracted from Outflow.
Proposed to Basinl
Q (cfs) Hyd. No. 8 -- 25 Year Q (cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 m— 3.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (hrs)

—— Hyd No. 8 —— Hyd No. 7 [ ] Total storage used = 21,120 cuft
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 |SCS Runoff 0.081 2 834 2,156 | - | e | e Area A

2 SCS Runoff 0.172 2 758 3,225 | - | e e Area B

3 |SCS Runoff 0.064 2 758 1,200 | - | e e Area C

4 |SCS Runoff 0.117 2 758 2,184 | e | e | e Area D

5 |SCS Runoff 0.072 2 834 1,925 | - | e | e Area E

6 |SCS Runoff 0.018 2 744 2719 | - | e e Area F

7 SCS Runoff 32.50 2 724 101,175 | - | e | e Proposed

8 |Reservoir 0.000 2 802 0 7 58.03 41,128 Proposed to Basinl

Drain 40B.gpw Return Period: 100 Year Thursday, 07 / 31/ 2014
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 07 / 31/ 2014

Hyd. No. 1

Area A

Hydrograph type = SCS Runoff Peak discharge = 0.081 cfs

Storm frequency = 100 yrs Time to peak = 13.90 hrs

Time interval = 2min Hyd. volume = 2,156 cuft

Drainage area = 2.800 ac Curve number = 30

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = Time of conc. (Tc) = 20.00 min

Total precip. = 7.00in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

Area A

Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs)
0.10 0.10
0.09 0.09

0.08 /"v\ 0.08
0.07 0.07

0.06 \ 0.06
0.05 0.05
A\
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 \ 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 07 / 31/ 2014

Hyd. No. 2

Area B

Hydrograph type = SCS Runoff Peak discharge = 0.172 cfs

Storm frequency = 100 yrs Time to peak = 12.63 hrs

Time interval = 2min Hyd. volume = 3,225 cuft

Drainage area = 2.820 ac Curve number = 32

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = Time of conc. (Tc) = 20.00 min

Total precip. = 7.00in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

Area B

Q (cfs) Hyd. No. 2 -- 100 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 \\ 0.15
0.10 \\\ 0.10
0.05 B— A w— 0.05
0.00 J \ 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 07 / 31/ 2014

Hyd. No. 3

Area C

Hydrograph type = SCS Runoff Peak discharge = 0.064 cfs

Storm frequency = 100 yrs Time to peak = 12.63 hrs

Time interval = 2min Hyd. volume = 1,201 cuft

Drainage area = 1.050 ac Curve number = 32

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = Time of conc. (Tc) = 20.00 min

Total precip. = 7.00in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

Area C

Q (cfs) Hyd. No. 3 -- 100 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 \ 0.06
0.05 0.05

AN

0.04 \ 0.04
0.03 \\\\ 0.03

0.02 \‘\,\\ o

0.01 \ 0.01

0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Thursday, 07 / 31/ 2014

Hyd. No. 4

Area D

Hydrograph type = SCS Runoff Peak discharge = 0.117 cfs

Storm frequency = 100 yrs Time to peak = 12.63 hrs

Time interval = 2min Hyd. volume = 2,184 cuft

Drainage area = 1.910 ac Curve number = 32

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = Time of conc. (Tc) = 20.00 min

Total precip. = 7.00in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

Area D

Q (cfs) Hyd. No. 4 -- 100 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 — 0.10
0.05 —~ 0.05

J —
0.00 \ 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 07 / 31/ 2014

Hyd. No. 5

Area E

Hydrograph type = SCS Runoff Peak discharge = 0.072 cfs

Storm frequency = 100 yrs Time to peak = 13.90 hrs

Time interval = 2min Hyd. volume = 1,925 cuft

Drainage area = 2.500 ac Curve number = 30

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = Time of conc. (Tc) = 20.00 min

Total precip. = 7.00in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

Area E

Q (cfs) Hyd. No. 5 -- 100 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08

/N

0.07 / 0.07
0.06 ! \ 0.06
0.05 0.05

0.04 \\ 0.04

0.03 \ 0.03
0.02 0.02
0.01 0.01
0.00 \ 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Thursday, 07 / 31/ 2014

Hyd. No. 6

Area F

Hydrograph type = SCS Runoff Peak discharge = 0.018 cfs

Storm frequency = 100 yrs Time to peak = 12.40 hrs

Time interval = 2min Hyd. volume = 279 cuft

Drainage area = 0.260 ac Curve number = 32*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = Time of conc. (Tc) = 6.00 min

Total precip. = 7.00in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.260 x 32)] / 0.260

Area F

Q (cfs) Hyd. No. 6 -- 100 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 - — 0.01
0.00 —1 \ 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Thursday, 07 / 31/ 2014

Hyd. No. 7
Proposed
Hydrograph type = SCS Runoff Peak discharge = 32.50 cfs
Storm frequency = 100 yrs Time to peak = 12.07 hrs
Time interval = 2min Hyd. volume = 101,175 cuft
Drainage area = 12.340 ac Curve number = 58*
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 6.00 min
Total precip. = 7.00in Distribution = Type Il
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(2.340 x 98) + (10.000 x 49)] / 12.340
Proposed
Q (cfs) Hyd. No. 7 -- 100 Year Q (cfs)
35.00 35.00
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00
5.00 l\ 5.00
\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

38

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3

Thursday, 07 / 31/ 2014

Hyd. No. 8
Proposed to Basinl
Hydrograph type = Reservoir Peak discharge = 0.000 cfs
Storm frequency = 100 yrs Time to peak = 13.37 hrs
Time interval = 2min Hyd. volume = 0 cuft
Inflow hyd. No. = 7 - Proposed Max. Elevation = 58.03 ft
Reservoir name = BASIN 1 Max. Storage = 41,128 cuft
Storage Indication method used. Exfiltration extracted from Outflow.
Proposed to Basinl

Q (cfs) Hyd. No. 8 -- 100 Year Q (cfs)
35.00 35.00
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00

5.00 5.00

0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Time (hrs)

[ ] Total storage used = 41,128 cuft
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DISTRICT: R—1 RESIDENTIAL RURAL &
GROVE STREET WATER RESOURCE PROTECTION DISTRICT
MARSHFIELD, MASSACHUSETTS MINIMUM  REQUIREMENTS:
LOT AREA 43,560
RECORD OWNERS !
LOT FRONTAGE & WIDTH 125 FT
AUGUST 1, 2014
PETER ARMSTRONG SCALE: . 1”40
44 ALLERTON ROAD S FRONT YARD 40 FT
MARSHFIELD, MA 02050 JOB NO. 07-035 SIDE YARD 20 FT
ASSESSORS MAP G12-29-02 & H12-01—09A REAR YARD 40 FT
MAXIMUM HEIGHT 35 FT
GRADY CONSULTING, L.L.C. 0 0 S 120
q /1 Evergreen Street Kingston, MA 02364
Phone (781) 585-2300 Fax (781) 585-2378

NOTE: NO WETLANDS WERE OBSERVED ON THE SITE. Scale 1" = 40’ SHEET 1 OF 1




N \
5’&/
% /\&&%52 /7 /

/ 0(/1)//9’

%
&/

ASSESSORS LOT H12-01-6A

N/F TOWN OF MARSHFIELD
CONSERVATION COMMISSION

CB/DH (tnd)

=

) ¢ \7 n

i EXISTING i
ya Z _GHIE NN S0
<z U "‘:1 ;’_;___\"'_; \ AN
& - ‘%‘2\ P24 N2 S BENCHMARK /7 \Gravel Piyjata)\ Do Y
’YAV(» PN A BN BN <607 s Se S i W e ‘.
(%/ ’E»y 7 § e \\% N o . (NGVD_DATUM) \ 2890 RS B = !JII_Q\
~ / — 87’ s ...~.. 3 ‘.l\ — * ."'( \\
O@ “Z . -  HYDRANT / ~ \ H20F~ 345 28 /ﬁg i SRS \ 4 \E \
(5 - ) .QQ... // |
~ o 2\26 \/’\\ \ \\ y 26 s...‘. O NN
—_ / / & & q... ° Al A m\ s
- | | \ - : - e A AN,
\ / \ \ L WETLAND >
e | || EXISTING \ e . et RN o >
J p / /| oramAcE |\ | | \ \'" veLanp — e N
/ ) s \ - , s — — — LOCATION  MAP  SCALE: 1
s \ \ S
/ \ \ \ \ / / / / ~— ~ ‘§~
p ; \ o \ / y ~ 1~ s o
- - ( 4 \ \ \\ \ / / — — ’\ ~# ASSESSORS LOT H12-01-10
e ~ ~ 8 ‘ \ - : \ \ / . ~~ NG GRS — 7N N/F TOWN OF MARSHFIELD DPW
R { I R y | . - S T T A
e W\ ASSESSORS LOT o % \ \ § \ N S = T S
e s G12—-28-04 Y l \ \ : 100" BUFFER ZONE ' / / _
s o N/F FEENEY Q I / T~ \ T~ — /
P DEED BK 3602 PG 654/J°> “ // NN \l YavA //
e y S Q // \ \ | /S /
/ \ \
e % = ! / | o ASSES %
e e e, ! EXISTING | & ] | Py H12_SORS LOT // / \ N 4
S | DRAINAGE o'l \ ’ - N/F 01-09B ) / \ N e
i | BASIN [ ’ _— - PA REALTY TR / \ AN %
= | |2 | T~ BK. 21089 pg.  v2>) / j \ A
G N EXISTING |GRAVEL PATH - — e e e e D / \ \ P
E L \ —— (\ . == - — T T T T T T T T T T T T // \ .\ =" \\ ~ —
ASSESSORS LOT 7| T L N — RN e L L L LSS s / AN — -~ |
/" G12=29-07 N/F 1 N Vinnass o — e T N T / \ ASSESSORS [o7o~ — _|_
UEF9316-41 TOWN OF MARSHFIELD ; - - "~ CASSESSORS ROT H12/_/O1¢/O%(T\I/F ———————————————————— / N N/E wi H12—01=14
/ / - /’/// ________ R%AL.T /TRjJéT 7 S NIT IO — o497 = == = < A\ \ LLIAM ) & JAYDA
NG00 F175.085:09 < _REALTY A AN = ' - 5 L r——== \ \ - 433vwgz
- — / - _ —_ — 7 7 X —— _X X X_ = X — X X "
/ \ _ / / N e WITIO0TE 87491 *3;\ LEF (79 ——~_ 79932 PG 207
/ / )L momimomfie wezr #1 Nt T~ R EXSL”“ 4" Q| PIPE YT /
/ % / / TX, TTTOPXE =59.53 = N UNITS U = ~ \ MO>< ITORING | n #Z | j
é\ / / \ / | / J Y / N S (;ﬁ;g‘m? < \ H“RADA — [ 4-V/(28R) TqP tU=p] .84
& / / " + / TN LN, OFFCE/ | izt | XN ~ ?L:BZE(E% R
/ (:5" / \ I/ N PG NNt NN // STORAGE ' ) o= ] \ \\
g Iy ~
§ / / X + ,l ‘ ASSESSORS LOTGI2-29-07 ST~ W= o ABE S &*@ é\I I f @ I I eI N \
&}Q’ / / / 5 \)( i 435,600+ SEN—727 17 \ ,lx =X //D/(z ;é% SUE B0 ™ // BENCHMAREK
§ / ﬁ EXISTING 1-1/4" IRON PIPE Q T~ R -~ N Z ! Q_' Q R / y LQenLr 500,
& ) [ MOWORNG VEL §3 Hemmx o e ) / g VY] T i ~
% * o L G T TR
/ <c§ / / TH/ZW /' N \\ —/ |/ ; — & %; x \\ €5
Q*, < N | o \ \ A 9
/ — 3 | = \ \
/ ;8 ' Mnnmy ‘ i {1 N -
;o s , NIESINEY | | NI >
/ -9 A op N | T L [ d7-1(18R) 7-2¢18R) \ \\ €3
/ ©Z | L | . \ 5148 E1=635 \ ASSESSORS LOT H12-01-01C N
> 5.3 T , 07/ =70 RS RPN — \ \ N/F TOWN OF MARSHFIELD S
S Oz S 22 (168) & R Ry ﬁ:ﬂlgg (\ I ,’¥ 8=0~(28R) | ’I o
§ % % = [ 20~2 ggg Y ( 7 UWN'SBR) U‘{S ”5// NS SiAsBsgL x I
S| R 18-1 (18R N y
: 5= 5 4, Dl el o d i |
N A { { SLAB EL=650 ~ STAB. FL—65.0 !
S Qz = x EXISTING 1~1/4” IRON PIPE NSt T 5 o1 (159 & T \
5 S - MONITORING WELL 42 Py SO N 122 (168) TS 9-2 (26R) S
= o y, TOP FL=67.45 0-1 (18R) SLAB =624 0 \
e ~ S 0-2 (1BR) N
| ‘ // \\\ X X X X \\
/// N\ \
] \ : v N
| I Nyl \
) A e % N
| L— 3
__________ _——\
\ l‘ \ )
| \ P/ //l
| T = s s
- T
7~ = S
- — : = r
\ /\T\—\ — : ; 3 "‘.m. L\-'-———/
) ‘
,\A_\j(/\— EXISTNG FENCE X === = = — , ~ ~ =
x X \ - SRIB0I08"W 1,000,000.00" - / , \
- SESSORS ™ LOT /H12L1-7/ ‘
/ / |
S/ _“N/F “SYLVESTER-A/ RAY JC.
/ ////\ \\\\\\\\\\\\\\ // /// //
/ - T e T T e —— s s
PROPOSED DRAINAGE AREAS / = . y /ONING  DATA
/ ~
= \ { R ~ DISTRICT: R—1 RESIDENTIAL RURAL &
GROVE STREET R \ T T T - i WATER RESOURCE PROTECTION DISTRICT
~ ~—N— - T T —— - -
MARSHFIELD, MASSACHUSETTS \ 7 7 MINIMUM  REQUIREMENTS:
RECORD OWNERS -~ \ \ //// LOT AREA 43,560
AUGUST 1, 2014 ~—J \ - LOT FRONTAGE & WIDTH 125 FT
PETER ARMSTRONG SCALE: . 1740’ \ _/
44 ALLERTON ROAD 0B N'O _07 035 \\ FRONT YARD 40 FT
MARSHFIELD, MA 02050 - - SIDE YARD 50 FT
ASSESSORS MAP G12-29-02 & H12-01-09A \L REAR YARD 40 FT
MAXIMUM HEIGHT 35 FT
GRrRADY CONSULTING, L.L.C. 0 0 s oo 150
q /1 Evergreen Street Kingston, MA 02364 L - -
Phone (781) 585-2300 Fax (781) 585-2378 NOTE: NO WETLANDS WERE OBSERVED ON THE SITE. Scale 1" = 50’ SHEET 1 OF 1






