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3.6 Drainage Calculations



Project Narrative



Stormwater Management

The proposed project will construct a new multiuse facility at 525-543 Massachusetts
Avenue in Acton, MA. The facility will host retail space, office space, restaurant space,
and a theater. The project involves construction of a parking lot which will run
underneath the building and connect Mass. Ave to the existing parking lot serving #543
Mass. Ave from Spruce Street. The portion of Mass. Ave in front of the facility will be
improved to provide additional on-street parking. The existing parking area for the
playground located across Mass. Ave from the site will also be improved with additional
parking spaces.

According to the Natural Resources Conservation Service (N.R.C.S.) soil survey
indicated the presences of Hinckley loamy sand, Merrimac-Urban land complex,
Udorthents, and Urban Land. These soil groups rate as Hydrologic Groups A, A, B, and
un-rated respectively.

Pre-Development

The entire site of the proposed project has previously been developed. The portion of the
property containing #531 and #537 is presently being developed with a stormwater
management system, parking area, and appurtenances under an Order of Conditions that
was previously issued by the Acton Conservation Commission. The drainage analysis is
herein conducted in a manner that evaluates the site prior to the construction of these
improvements in order to fully address the new project. The Pre-Development Drainage
Map shows the conditions as analyzed. #543-545 Mass. Ave. consists of an office
building. This lot will not be altered during construction but it has been included in the
drainage analysis because the building will share parking with the new facility and drains
into the same drainage system. The existing parking lot, which will be connected to the
new parking lot, sits between #543-545 Mass. Ave and #3 Spruce Street. The lot drains
into a catch basin that flows into a diversion manhole which diverts runoof to a retention
basin before overflowing to an infiltration basin located next to parking lot on the
opposite side of #3 Spruce Street. This second parking lot it situated behind #3, #5-9,
and #11 Spruce Street. It drains into catch basins and then directly into the infiltration
basin. Overflow from the basin runs overland into the wetlands on the north side of the
site.

The remaining portion of the site consists of developed lots at #525, #531, #537, and

#541 Mass. Ave. Runoff from #541 is split on the roof with the west portion flowing into
the parking lot of #543-545. Runoff from the eastern portion of the building and lawn
flow to the wetlands. Runoff from #537 is divided by the slope of the roof with the front
portion of the dwelling, yard, and driveway being directed into Mass. Ave. and the rear of
the lot being directed to the wetlands. #531 contains two structures, a dwelling and a
barn. The front sections of the structures as well as the entire gravel driveway of the barn
flow into Mass. Ave. with runoff from the remaining part of the lot flowing uncontrolled
into the wetlands. All runoff of #525 Mass. Ave. flows directly to the wetlands. This
includes the dwelling with paved walkways and an extensive paved driveway. On the



opposite side of Mass. Ave., where the new expanded playground parking will be
installed, is the existing parking area, sidewalk, and lawn area. Rainfall will flow from
this area into Mass. Ave.

Once within the roadway, runoff enters the town’s drainage system. Water running off
onto the east side of the highpoint in Mass. Ave. will enter the catch basins and flow
eastward into Fort Pond Brook. Water on the west side of the high point will enter catch
basins and be directed north along Spruce Street and then back east into the drainage
system under Arlington Street before being discharged into Fort Pond Brook. The
wetland system on the site is also associated with Fort Pond Brook. While runoff from
the site initially flows in three separate directions, it ultimately reaches the same location
in Fort Pond Brook, just south of Mass. Ave. As such, the analysis point is at this
location.

Post-Development

The western end of the site will remain largely unaltered. #543 Mass. Ave. will not be
changed and will have the same drainage pattern. The existing retention basin is being
relocated in order to relocate a Historic Barn from #537 and construct a driveway to its
lower level. The relocated bioretention area will have the same volume and is being
constructed on the opposite side of the diversion manhole. This small building will be
the only increase in impervious area draining to the existing infiltration basin. There will
be no footprint change at # 541 and its drainage pattern will stay the same. The existing
dwelling at #537 will be restructured to preserve the front end of the building while
expanding the west side and eliminating the rear extension. Its gravel driveway will be
removed for the new facility. Mass. Ave. will be widened in front of #537 for additional
on street parking. The new sidewalk and walkways in this area will be porous pavement
where possible to capture and treat runoff in front of the altered structure before it
reaches Mass. Ave. Runoff from the back of the structure and the pavement will flow
into a trench drain that ties into the drainage system. On the east end of the site, the
parking area will have its entrance in roughly the same location as one of the existing
curb cuts for the driveway of #525. A sediment forebay and rain garden will be
constructed to capture runoff from the parking lot’s eastern entrance and sidewalks. The
remaining runoff from the exposed portion of parking will flow into a trench drain and
then into the drainage system. The dwelling #525 will be moved and incorporated into
the new building as will the the barn and dwelling of #531. Massachusetts Avenue will
be widened in front of the new building to provide on street parking, Outside of the
Buffer Zone, the main entrance will be a porous paved plaza. Rainfall will be captured
and treated in this area without being discharged into the street. In Mass. Ave., three
catch basins nearest the proposed facility will be redirected into the site’s drainage
system. This allows for the capture and treatment of additional stormwater from the road
and the new parking area at the playground before it reaches Fort Pond Brook. This
runoff is essentially untreated under existing conditions. The roof runoff from the new
building will be directed to an infiltration basin on its north side. This infiltration basin is
presently under construction. The east and west parking lots connect to the covered
parking underneath the new building. Runoff from the uncovered parking will be



collected by trench drains prior to entering the covered parking. An additional catch
basin will collect water or snowmelt from cars under the covered parking. Runoff from
the new raingarden, the redirected catch basins in Mass. Ave., and the trenches drain into
a Stormceptor unit for additional water quality treatment before being discharged into the
infiltration basin. The basin will provide treatment and peak runoff rate attenuation prior
to discharge to a riprap pad and ultimately into the wetlands.

Compliance with MA DEP Stormwater Management Standards

The proposed project complies with the Stormwater Management Standards as follows:
Standard 1: No Untreated Discharges

No untreated discharges are proposed. A sediment forebay, rain garden, deep sump
hooded catch basins, porous pavement, bioretention area, Stormceptor unit, and
infiltration basins will treat runoff.

Standard 2: Peak Rate Attenuation

The post-development peak discharge rates must not be increased from pre-development
rates for the 2-year and 10-year storm events. Also, offsite flood impact from the 100-
year storm must not be increased. With a combination of infiltration and detention, the

peak runoff rate has been decreased as summarized in the following table.

Discharge Summary Table

2-year Storm 10-year Storm 100-year Storm
Pre (cfs) Post (cfs) Pre (cfs) Post (cfs) Pre (cfs) Post (cfs)
4.47 4.37 7.86 7.07 13.68 13.56

Standard 3: Stormwater Recharge

A prescribed amount of water must be infiltrated to recharge groundwater due to the
development. As the project will increase impervious area over NRCS Hydrologic Soil
Type A, 0.6 inches of runoff over said area must be infiltrated. This recharge will occur
in the infiltration basin and through porous pavement. The “Simply Dynamic” method
was used with a Rawls Rate of 8.27 in/hr in sizing the required storage volume to
infiltrate the recharging runoff. Calculations were performed to insure drawdown within
72 hours to provide storage for the next storm event. For the infiltration basin, that is in
an area considered to have rapid infiltration, mounding analysis was performed which
shows groundwater mounding will not break out of the surface or flood the infiltration
basin. In addition to Standard 3, Acton requires an annual water budget to preserve the
groundwater supply. Detailed calculations showing compliance with Standard 3 and
Acton’s groundwater supply requirement have been attached to this report.




Standard 4: Water Quality

With onsite infiltration greater than 2.4 in/hr, 1 inch of water over the impervious area
must be treated for water quality prior to discharge offsite. This is also consistent with
the Acton Zoning Bylaw requirements in the Groundwater Protection District Zone 3.
Water is considered adequately treated with 80% TSS removal. For the small increased
impervious area draining to the existing structures on the west end of the site, a catch
basin and infiltration basin with a sediment forebay will treat runoff. In the area of the
proposed building and parking lot, a sediment forebay, raingarden, catch basins, a
proprietary Stormceptor unit, and an infiltration basin will remove more than the required
TSS. In the front walkways and plaza area which are strictly foot traffic, porous
pavement is considered full treatment prior to infiltration. Calculations showing
treatment levels are attached.

Standard S: Land Uses with Higher Potential Pollutant Loads

The site is will not contain “land uses with higher potential pollutant loads.”

Standard 6: Critical Areas

The site does not discharge runoff to critical areas.

Standard 7: Redevelopment

While the proposed project is a mix of new development and redevelopment, stormwater
management will meet the applicable requirements for new development which are more
stringent than those required for redevelopment.

Standard 8: Construction Period Controls

A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan
with supporting calculations has been attached to this report. Erosion controls will
include haybale siltation barriers along the limit of work, a stabilized construction
entrance, erosion controls mats, and slope stabilization. All disturbed areas will be
loamed and seeded.

Standard 9: Operation and Maintenance Plan

An Operation and Maintenance Plan has been attached to this report.

Standard 10: Illicit Discharges to Drainage System

An Illicit Discharges Compliance Statement has been attached to this report. The
Statement verifies that no illicit discharges will occur on the site.



Design Basis

1.

The rational method (Q=CIA) was used as a basis for sizing pipes. Runoff
Coefficients: C=0.15 for woos, 0.20 for grass/landscaped areas, 0.76 for
gravel, and 0.9 for impervious surfaces.

The 100-year storm was used for sizing pipes. Rainfall intensity values were
taken from the U.S. Weather Bureau Technical Paper 40.

The United States Department of Agriculture Natural Resource Conservation
Service (N.R.C.S.) TR55 methodology was used to determine offsite rates of
runoff.

The twenty-four hour rainfall, taken from N.R.C.S. publications, is 6.4 inches
for the 100-year storm, 4.5 inches for the 10-year storm, and 3.1 inches for the
2-year storm event.

The hydrologic calculations were performed using the computer program:
“Hydraflow Hydrographs 2007” by Intelisolve.

The soil types of the site were taken from the N.R.C.S. Soil Survey Map for
Acton.

Soil conditions and estimated seasonal high groundwater table were based on
on-site soil evaluations.

The Hantoush Method was used for Mouning analysis.
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Massachusetts 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 fo 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 Massachusells Stormwater Handbook, The Stormwater Report must be prepared and
certified by a Registered Professional Engineer (RPE) licensed in the Commonwealith.

The Stormwater Report must include:

e The Stormwater Checklist completed and stamped by a Registered Professional Engmeer (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 Penod Pollution Prevention and Erosion and Sedimentation Control Plan required
by Standard 8°

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 Poliutant 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 supporting calculations.

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 illicit 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
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.

3320swcheck.doc « 04/01/08 Stormwater Report Checklist » Page 1 of 8



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 {o 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, piease 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

Sigfature and Dat

Checklist

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

[] New development
[] Redevelopment

Mix of New Deveiopment and Redevelopment

3320swcheck.doc - 04/01/08 Stormwater Report 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:

D No disturbance to any Wetland Resource Areas

Site Design Practices (e.g. clustered development, reduced frontage setbacks)

X X

Reduced Impervious Area (Redevelopment Only)

X

Minimizing disturbance to existing trees and shrubs

O

LID Site Design Credit Requested:
] Credit 1
[] Credit2

[ Credit3

O

Use of “country drainage” versus curb and gutter conveyance and pipe

D

Bioretention Celis (includes Rain Gardens)
Constructed Stormwater Wetlands (includes Gravel Wetlands designs)

Treebox Filter

O 00

Water Quality Swale

X

Grass Channel

Green Roof
Porous Pavement

X O

Other (describe):

Standard 1: No New Untreated Discharges

No new untreated discharges

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.

3320swcheck.doc + 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 to coastal flooding.

X Evaluation provided to determine whether off-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 O KX

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

[] Static Simple Dynamic 1 Dynamic Field'

O

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.

X

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

L

Recharge BMPs have been sized to infiitrate the Required Recharge Volume only to the maximum
extent practicable for the foliowing 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

[C] 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.

O

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

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

3320swcheck.doc « 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)

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 Pian 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 BMP's;

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 personnel involved with implementing Long-Term Pollution Prevention Plan;
List of Emergency contacts for implementing Long-Terrn Poliution 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.

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
[T1 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 pollutant loads.

O

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.

3320swcheck.doc = 04/01/08 Stormmwater 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)
The BMP is sized (and calculations provided) based on:

X The %’ or 1” Water Quality Volume or

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

Xl 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 (LUHPPLSs)

[C] 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 iand use and the SWPPP will be submitted prior
to the discharge of stormwater to the post-construction stormwater BMPs.

The NPDES Multi-Sector General Permit does not cover the land use.

o o o

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 aill BMPs selected are on MassDEP LUHPPL list.

0 O

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.

3320swcheck.doc » 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 to the Standards only to the maximum

extent practicable

X 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

Redevelopment Project

X OO Oooaoo

Redevelopment portion of mix of new and redevelopment.

O

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 (@) 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 Poliution Prevention and Erosion and Sedimentation Control

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

Narrative,;

Construction Period Operation and Maintenance Plan;

Names of Persons or Entity Responsibie 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.

® & @ & & & @ o @ & ¢ © o @

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

3320swcheck.doc » 04/01/08 Stormwater Report Checklist » Page 7 of 8



Massachusetts Department of Environmental Protection
\K,X Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

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

[l 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.

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

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

[1 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:

X

Name of the stormwater management system owners;

X

Party responsible for operation and maintenance;

X

Schedule for implementation of routine and non-routine maintenance tasks;

X

Plan showing the location of all stormwater BMPs maintenance access areas;

X

Description and delineation of public safety features;

O

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;

] An lliicit Discharge Compliance Statement is attached:;

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

3320swcheck.doc « 04/01/08 Stormwater Report Checklist « Page § of 8



Pre-Development Hydrology



Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd.| Hydrograph Peak Time | Timeto Hyd. Inflow Maximum Total Hydrograph
No. type flow interval | peak volume hyd(s) elevation strge used description
(origin}) {cfs) {minj {minj {cuft) {ft) {cuft)

1 SCS Runoff 0.012 2 910 347 — —— B PRE Sub. 1

2 SCS Runoff 1.278 2 724 3,966 — L e R PRE Sub. 2

3 SCS Runoff 1.036 2 728 3,978 w— L e e PRE Sub. 3

4 Reservoir 1.072 2 728 3,476 3 212.07 1,086 Existing Basin 3

5 Diversion1 0.002 2 728 641 . PRE Basin 3 Infiltration
6 Diversion2 1.070 2 728 2,835 4 = B PRE Basin 3 Overflow
7 Combine 1.974 2 728 6,802 2,6 1 e e PRE To Basin 2

8 Reservoir 2.037 2 728 6,798 7 209.60 397 Existing Basin 2

9 Diversioni 0.098 2 728 3,254 - I ———— PRE Basin 2 Infiltration
10 | Diversion2 1.939 2 728 3,544 8 T B PRE Basin 2 Overflow
11 | SCS Runoff 1.906 2 726 6,600 — _— | e PRE Sub. 4

12 | SCS Runoff 0.703 2 728 2,589 —— —— — PRE Sub. 5

13 | Combine 4.470 2 728 13,079 1,10,11,12 e | e PRE TOTAL

14 | Combine 0.101 2 728 3,895 59 | e—— ] PRE Infiltration

3320-WAV-C-PRE.gpw Return Period: 2 Year Tuesday, Jun 23, 2009




Hydrograph Summary Report

2

Hydraflow Hydrographs by Intelisolve v8.2

Hyd.| Hydrograph Peak Time | Timeto 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 0.267 2 742 2,392 e D B PRE Sub. 1
2 SCS Runoff 1.958 2 724 6,236 — | e e PRE Sub. 2
3 SCS Runoff 1.707 2 728 6,641 — e e PRE Sub. 3
4 Reservoir 1.694 2 728 6,140 3 212.09 1,105 Existing Basin 3
5 Diversion1 0.002 2 728 651 4 e PRE Basin 3 Infiltration
6 Diversion2 1.692 2 728 5,489 4 e PRE Basin 3 Overflow
7 Combine 3.350 2 724 11,725 2,6 | e e PRE To Basin 2
8 Reservoir 3.359 2 726 11,721 7 209.63 422 Existing Basin 2
9 Diversiont 0.105 2 726 4,192 L I e PRE Basin 2 Infiltration
10 | Diversion2 3.254 2 726 7,529 8 | e | e PRE Basin 2 Overflow
11 | SCS Runoff 3.014 2 726 10,666 B B PRE Sub. 4
12 | SCS Runoff 1.525 2 726 5,286 — e — PRE Sub. 5
13 | Combine 7.855 2 726 25,873 1,101,112 —— | e PRE TOTAL
14 | Combine 0.107 2 726 4,843 5,9, | e e PRE Infiltration

3320-WAV-C-PRE.gpw

Return Period: 10 Year

Tuesday, Jun 23, 2009




Hydrograph Summary Report

3

Hydrafiow Hydrographs by Intelisolve v9.2

Hyd.| Hydrograph Peak Time | Timeto 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 1.570 2 728 7,336 —— o e PRE Sub. 1
2 SCS Runoff 2.868 2 724 9,359 m— ] e e PRE Sub. 2
3 SCS Runoff 2617 2 728 10,388 — e B PRE Sub. 3
4 Reservoir 2.604 2 728 9,886 3 212.12 1,130 Existing Basin 3
5 Diversion1 0.002 2 728 663 4 e ] e PRE Basin 3 infiltration
6 Diversion2 2.602 2 728 9,223 4 e PRE Basin 3 Overflow
7 Combine 5.034 2 724 18,582 2,6 e e PRE To Basin 2
8 Reservoir 5.046 2 726 18,578 7 209.68 451 Existing Basin 2
9 Diversiont 6.112 2 726 5,107 8 | e | PRE Basin 2 Infiltration
10 | Diversion2 4.934 2 726 13,471 8 | e | e PRE Basin 2 Overflow
11 | SCS Runoff 4.503 2 726 16,311 — —— PRE Sub. 4
12 | SCS Runoff 2.777 2 726 9,484 — ] e ] e PRE Sub. 5
13 | Combine 13.68 2 726 46,602 1,10,11,12 | e PRE TOTAL
14 | Combine 0.115 2 726 5,769 59 | -] e PRE Infiltration

3320-WAV-C-PRE.gpw

Return Period: 100 Year

Tuesday, Jun 23, 2009




Worksheet 2: Runoff curve number and runoff

SM-3320

Project: 531-537 Mass. Ave. By ECS Date 3/27/09
Location:  Acton, MA Checked Date
Circle one: eve|oped Subcatchment 1
1. Runoff curve number (CN)
Soil name Cover description Area |Product of
and CN 1/ CN x Area
hydrologic {cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4
appendix A) area ratio)
— Impervious 98 0.23 22.54
655
B Woods- Good Condition 58 0.28 15.08
655 ,
B Grass- Good Condition 61 l 1 oo1 0.61
626B ‘
A Woods- Good Condition 32 1 043 13.76
6268
A Grass- Good Condition 39 0.40 15.60
253B
A Woods- Good Condition 32 0.25 8.00
253B
A Grass- Good Condition 39 0.31 12.09
1 i
1/ Use only one CN source per line. Totals =§ 1.89 87.68
CN (weighted) = fotal product = 87.68 = 46.39 Use CN = 46.4
total area 1.89
2. Runoff
Storm #1 Storm #2 Storm #3
FIOQUENCY......ovveveeirereeeeeeeneenen yr 2 10 100
Rainfall, P (24-hour)....................... in 31 25 B4
Runoff, Q... in 0.05 0.35 1.07
(Use P and CN with table 2-1, fig. 2-1,)
or egs. 2-3 and 2-4.) .
Runoff, Q......ccoooevveevincieeceeeen ef | 346 | 2392 | 7332 |
D-2 (210-VI-TR-55, Second Ed., June 1986)




Worksheet 3: Time of Concentration (Tc) or travel time (Tt) SM-3320

Project: 531-537 Mass. Ave. By ECS Date 3/27/09
Location: Acton, MA Checked Date
Circle one: Present PDeveloped Subcatchment 1
Circle one: Tc Tt through
subarea

Sheet flow (Applicable to Tc only) Segment ID}
1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)
3. Flow length, L (total L <= 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

6. Tt = 0.007 (nL)*0.8 / (P2%0.5 5"0.4) Compute Tt 012 |

Shallow concentrated Flow Segment ID}

7. Surface Description (paved or unpaved)

8. Flow Length, L

9. Watercourse slope, s

10. Average Velocity, V (figure 3-1)

11. Tt =L / 3600V Compute Tt hr] 0.00 0.00 |

Channel flow Segment ID

12. Cross sectional flow area, a sf

13. Wetted perimeter, pw ft

14. Hydraulic radius, r=a/wp Compute r ft

15. Channel Slope, s f/ft

16. Manning's roughness coeff., n

17.V=1.481r°2/3sM/2/n Compute V fi/s

18. Flow length, L ft

19. Tt=L/ 3600V Compute Tt hr 0.00 |

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hrjf 0.12
min 7.2

(210-VI-TR-55, Second Ed., June 1986) D-3



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Tuesday, Jun 23, 2009
Hyd. No. 1

PRE Sub. 1

Hydrograph type = SCS Runoff Peak discharge = 0.012 cfs

Storm frequency = 2yrs Time to peak = 15.17 hrs

Time interval = 2 min Hyd. volume = 347 cuft

Drainage area = 1.890 ac Curve number = 46.4

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 7.2 min

Total precip. = 3.10in Distribution = Type lll

Storm duration 24 hrs Shape factor 484

( Printed values >= 95.00% of Qp.)

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

14.63 0.012
14.67 0.012
14.70 0.012
14.73 0.012
14.77 0.012
14.80 0.012

14.83 0.012
14.87 0.012
14.90 0.012
14.93 0.012

14.97 0.012
15.00 0.012

15.03 0.012
15.07 0.012
15.10 0.012
15.13 0.012
1517 0.012 <<
15.20 0.012
15.23 0.012
15.27 0.012
15.30 0.012
15.33 0.012
15.37 0.012
15.40 0.012
15.43 0.012
15.47 0.012
15.50 0.012
15.53 0.012
15.57 0.012
15.60 0.012
15.63 0.012
15.67 0.012
15.70 0.012

15.73 0.012
15.77 0.012

...End



Hydrograph Report

25

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 1

PRE Sub. 1

Hydrograph type = = SCS Runoff
Storm frequency = 10 yrs
Time interval = 2 min
Drainage area = 1.890 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 4.50in
Storm duration = 24 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

v nu

Tuesday, Jun 23, 2009

0.267 cfs
12.37 hrs
347 cuft
46.4

0ft

7.2 min
Type llI
484

Hydrograph Discharge Table
Time -- Outflow

(hrs cfs)
12.30 0.263
12.33 0.267

12.37 0.267 <<
12.40 0.262

...End

( Printed values >= 95.00% of Qp.)



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 1
PRE Sub. 1

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 1.890 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 6.40in
Storm duration = 24 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Jun 23, 2009

1.570 cfs
12.13 hrs
347 cuft
46.4

0 ft

7.2 min
Type lli
484

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.13 1.570 <<
12.17 1.542

...End

( Printed values >= 85.00% of Qp.)



Worksheet 2: Runoff curve number and runoff

SM-3320

D-2 (210-VI-TR-55, Second Ed., June 1986)

Project:  531-537 Mass. Ave. By ECS Date 3/27/09
Location: Acton, MA Checked Date
Circle one: [[Present Jpeveloped Subcatchment 2
1. Runoff curve number (CN)
Soii name Cover description Area |Product of]
and CN 1/ ICN x Area
hydrologic (cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4
(appendix area ratio)
—_ Impervious 98 044 | 43.12
655
B Grass- Good Condition 61 0.03 1.83
6268 )
A Grass- Good Condition 39 0.02 0.78
1/ Use only one CN source per line. Totals = 0.49 45.73
CN (weighted) = total product = 45.73 = 93.33 Use CN = 93.3
fotal area 0.49 o
2. Runoff
Storm #1 Storm #2 Storm #3
FIEOUENCY. . ov.eeeeeereerreerereesreen. yr ) 10 100
Rainfall, P (24-hour)................... in 31 45 54
Runoff, Q.......coovrieeieee in 2.38 3.74 5.62
(Use P and CN with table 2-1, fig. 2-1,)
oregs. 2-3 and 2-4.)
Runoff, Q..o cf 4235 6657 9988




Worksheet 3: Time of Concentration (Tc) or travel time (Tt)

Project: 531-537 Mass. Ave. By ECS
Location: Acton, MA Checked
Circle one: Present Peveloped Subcatchment 2
Circle one: Tc Tt through

subarea

Sheet flow (Applicable to Tc only) Segment ID
1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)
3. Flow length, L (tofal L <= 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

Date

Date

SM-3320

3/27/09

6. Tt = 0.007 (nL)*0.8 / (P2"0.5 s"0.4) Compute Tt hri  0.01 0.01 |

Shallow concentrated Flow SegmentiD} BC |

7. Surface Description (paved or unpaved)

8. Flow Length, L ft

9. Watercourse slope, s in |

10. Average Velocity, V (figure 3-1) frs|] 287 |

11. Tt =L / 3600V Compute Tt hr{ 0.02 0.02 |

Channel flow Segment ID

12. Cross sectional flow area, a sf

13. Wetted perimeter, pw ft

14. Hydraulic radius, r=a/wp Compute r ft

15. Channel Slope, s fi/ft

16. Manning's roughness coeff., n

17.V=1.49r2/3sM/2/n Compute V ft/'s

18. Flow length, L ft}

19. Tt = L/ 3600V Compute Tt hr 0.00 |

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hri 0.10
min{ 6.0

(210-VI-TR-55, Second Ed., June 1986) D-3



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2

Hyd. No. 2

PRE Sub. 2

Hydrograph type = SCS Runoff
Storm frequency = 2yrs

Time interval = 2 min
Drainage area = 0.490 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 3.10in
Storm duration = 24 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

g nnH

Tuesday, Jun 23, 2009

1.278 cfs
12.07 hrs
3,966 cuft
93.3

0ft
6.0

Typ
484

min
e

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.07 1.278 <<

...End

( Printed values >= 956.00% of Qp.)



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 2

PRE Sub. 2

Hydrograph type = SCS Runoff
Storm frequency = 10 yrs
Time interval = 2 min
Drainage area = 0.490 ac
Basin Slope =00%

Tc method = USER
Total precip. = 4,50 in
Storm duration =

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Jun 23, 2009

1.958 cfs

12.07 hrs

3,966 cuft
93.3

0 ft
6.0

Typ
484

min
e lll

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.07 1.9568 <<

...End

{ Printed vaiues >= 95.00% of Qp.)



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 2

PRE Sub. 2

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 0.490 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 6.40in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

(L | A | N T O F I |

Tuesday, Jun 23, 2009

2.868 cfs

12.07 hrs

3,966 cuft
93.3

0ft
6.0

Typ
484

min
e lll

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.07 2.868 <<

...End

( Printed values >= 85.00% of Qp.)



Worksheet 2: Runoff curve number and runoff

SM-3320

Project: 531-537 Mass. Ave. By ECS Date 3/27/09
Location: Acton, MA Checked Date
Circle one: eveloped Subcatchment 3
1. Runoff curve number (CN)
Soil name Cover description Area Product ofl
and CN 1/ ICN x Area
hydrologic {cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4
(appendix Al area ratio)
— Impervious 98 0.46 45.08
626B
A Grass- Good Condition 39 0.08 3.12
602
A Grass- Good Condition 39 0.01 0.39
|
i
1
1/ Use only one CN source per line. Totals = 0.55 48.59
CN (weighted) = total product = 48.59 = 88.35 ; Use CN = 88.3
total area 0.55
2.  Runoff
Storm #1 Storm #2 Storm #3
FIEQUENCY.....cverreee e sreneecanns yr 2 10 100
Rainfall, P (24-hour).................. in 34 45 B4
Runoff, Q... in 1.94 3.23 5.05
(Use P and CN with table 2-1, fig. 2-1,)
or egs. 2-3 and 2-4.)
RUNOFE, Q..oovceeecee e cf | 3865 | 6449 | 10083 |

D-2

{210-VI-TR-55, Second Ed., June 1986)



Worksheet 3: Time of Concentration (Tc¢) or travel time (Tt) SM-3320

Project: 531-537 Mass. Ave. By ECS Date 3/27/09
Location: Acton, MA Checked Date
Circle one: Present Peveloped Subcatchment 3
Circle one: Tc Tt through
subarea

Sheet flow (Applicable to Tc only)

1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)
3. Flow length, L (total L <=300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

Segment ID{

6. Tt = 0.007 (nL)*0.8 / (P2*0.5 s*0.4) Compute Tt hrf 0.18 0.18 |

Shallow concentrated Flow Segment ID °

7. Surface Description (paved or unpaved) --

8. Flow Length, L ‘ --

9. Watercourse slope, s fu/t -

10. Average Velocity, V (figure 3-1) ft/'s _——

11. Tt =L/ 3600V Compute Tt hri 0.01 001 |

Channel flow Segment ID --

12. Cross sectional flow area, a sf --

13. Wetted perimeter, pw ft

14. Hydraulic radius, r=alwp Compute r ft

15. Channel Slope, s ft/ft

16. Manning's roughness coeff., n

17.V=1.492/3s*/2/n Compute V ft/s

18. Flow length, L ft

19. Tt =L/ 3600V Compute Tt hr 0.00 |

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hri 0.19

min| 115

(210-VI-TR-55, Second Ed., June 1986) D-3



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 3

PRE Sub. 3

Hydrograph type = SCS Runoff
Storm frequency = 2yrs

Time interval = 2 min
Drainage area = 0.550 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 3.10in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

o nunH

Tuesday, Jun 23, 2009

1.036 cfs
12.13 hrs
3,978 cuft
88.3

0 ft

11.5 min

Typ
484

e lll

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.10 0.984
12.13 1.036 <<
12.17 1.023

...End

( Printed values >= 95.00% of Qp.)



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 3

PRE Sub. 3

Hydrograph type = SCS Runoff
Storm frequency = 10yrs

Time interval = 2 min
Drainage area = 0.550 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 4.50in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

11 T | T O 1 B 1

Tuesday, Jun 23, 2009

1.707 cfs
12.13 hrs
3,978 cuft
88.3

0 ft

11.5 min
Type HlI
484

Hydrograph Discharge Table

Time -- Qutflow
(hrs cfs)

12.10 1.631
12.13 1.707 <<
12.17 1.676

..End

{ Printed values >= 95.00% of Qp.)



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 3

PRE Sub. 3

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 0.550 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 6.40in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

(EI N £ N 1 N £ N | NS | B |

Tuesday, Jun 23, 2009

2.617 cfs
12.13 hrs
3,978 cuft
88.3

0ft

11.5 min
Type Hli
484

Hydrograph Discharge Table
Time -- Outflow

(hrs cfs)
12.10 2.511
12.13 2.617 <<
12.17 2.560

...End

{ Printed values >= 95.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 4
Existing Basin 3

Hydrograph type = Reservoir
Storm frequency = 2yrs

Time interval = 2 min

Inflow hyd. No. = 3-PRE Sub. 3
Max. Elevation = 212.07 ft

Peak discharge
Time to peak
Hyd. volume
Reservoir name
Max. Storage

Tuesday, Jun 23, 2009

1.072 cfs
12.13 hrs
3,476 cuft
Basin 3
1,086 cuft

Storage Indication method used. OQutflow includes exfilration.

Hydrograph Discharge Table

( Printed values >= 95.00% of Qp.)

Time inflow Elevation CivA CivB CIvC PfRsr WrA WrB WrC WrD Exfil Outflow

{hrs) cfs ft cfs cfs cfs cfs
12.13 1.036 << 212.06 << woeem ememe eemn e

...End

cfs cfs cfs

cfs cfs cfs

————— 0.002 1.072 <<



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 4

Existing Basin 3

Hydrograph type
Storm frequency

Time interval
Inflow hyd. No.
Max. Elevation

nwuwuu

Reservoir
10 yrs
2 min
3-PRE Sub. 3
212.09 ft

Tuesday, Jun 23, 2009

Peak discharge = 1.694 cfs
Time to peak = 12.13 hrs
Hyd. volume = 3,476 cuft
Reservoirname = Basin 3
Max. Storage = 1,105 cuft

Storage Indication method used. Outflow includes exfiltration.

Hydrograph Discharge Table
CivA CivB CIvC PiRsr WrA WrB WrC WrD Exfil Outflow

Time
(hrs)

12.13
12.17

...End

inflow Elevation

cfs

1.707 <<
1.676

ft

212.09 <<
212.09

cfs

cfs

cfs

cfs

( Printed values >= 95.00% of Qp.}

cfs cfs cfs cfs cfs cfs
1692 e e e 0.002 1.694 <<
1688 - e e 0.002 1.690



3
Hydrograph Report )

Hydraflow Hydrographs by Intelisolve v9.2 Tuesday, Jun 23, 2009
Hyd. No. 4

Existing Basin 3

Hydrograph type = Reservoir Peak discharge = 2.604 cfs

Storm frequency = 100 yrs Time to peak = 12.13 hrs

Time interval = 2 min Hyd. volume = 3,476 cuft

Inflow hyd. No. = 3-PRE Sub. 3 Reservoir name = Basin 3

Max. Elevation = 21212 ft Max. Storage = 1,130 cuft

Storage Indication method used. Outfiow inciudes exfiltration.
Hydrograph Discharge Table
Time inflow  Elevation ClvA ClvB CivC PfRsr WrA WrB WrC WrD Exfit Outflow

( Printed values >= 85.00% of Qp.)

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
1213 2617 << 21212<< o o ——— e 2602 -— — e 0.002 2604 <<
12.17  2.560 21212 - —— - — 2579 -— — e 0.002 2582

...End



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2

Hyd. No. 5

PRE Basin 3 Infiltration

Hydrograph type
Storm frequency
Time interval

Inflow hydrograp

Diversion method

= Diversion1
= 2yrs
= 2 min

h =

= Pond -

4 - Existing Basin 3

Tuesday, Jun 23, 2009

Peak discharge = = 0.002 cfs
Time to peak = 12.13 hrs
Hyd. volume = 641 cuft
2nd diverted hyd. = 6

Pond structure = Exfiltration

Hydrograph Discharge Table

Time Inflow
(hrs) cfs
12.07 0.002
12.10 0.814
12.13 1.072 <<
12.17 1.016
12.20 0.987
12.23 0.906
12.27 0.820
12.30 0.728
12.33 0.658
12.37 0.578
12.40 0.516
12.43 0.467
12.47 0.425
12.50 0.384
12.53 0.344
12.57 0.304
12.60 0.268
12.83 0.236
12.67 0.211
12.70 0.192
12.73 0.178
12.77 0.167
12.80 0.1860
12.83 0.154
12.87 0.150
12.90 0.145
12.93 0.141
12.97 0.136
13.00 0.132
13.03 0.127
13.07 0.123
13.10 0.119
13.13 0.1186
13.17 0.113
13.20 0.110
13.23 0.108
13.27 0.107
13.30 0.105
13.33 0.104
13.37 0.103

13.40

0.102

cfs

0.000
0.811
1.070
1.013
0.984
0.903
0.818
0.726
0.656
0.576
0.513
0.465
0.423
0.382
0.341
0.302
0.265
0.234
0.209
0.190
0.175
0.165
0.1567
0.152
0.147
0.143
0.138
0.134
0.130
0.125
0.121
0.117
0.113
0.110
0.108
0.106
0.104
0.103
0.102
0.101
0.099

2nd Diverted

<<

( Printed values >= 95.00% of Qp.)

Outflow
cfs

0.002
0.002
0.002 <<
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

0 nee

UuL
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002



PRE Basin 3 Infiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted Outfiow
(hrs) cfs cfs cfs
13.43 0.101 0.098 0.002
13.47 0.099 0.097 0.002
13.50 0.098 0.096 0.002
13.53 0.097 0.095 0.002
13.57 0.096 0.094 0.002
13.60 0.085 0.093 0.002
13.63 0.094 0.091 0.002
13.67 0.093 0.090 0.002
13.70 0.091 0.089 0.002
13.73 0.090 0.088 0.002
13.77 0.089 0.087 0.002
13.80 0.088 0.086 0.002
13.83 0.087 0.084 0.002
13.87 0.086 0.083 0.002
13.90 0.084 0.082 0.002
13.93 0.083 0.081 0.002
13.97 0.082 0.080 0.002
14.00 0.081 0.079 0.002
14.03 0.080 0.077 0.002
14.07 0.079 0.076 0.002
14.10 0.077 0.075 0.002
14.13 0.076 0.074 0.002
1417 0.076 0.073 0.002
14.20 0.075 0.072 0.002
14.23 0.074 0.072 0.002
14.27 0.073 0.071 0.002
14.30 0.073 0.070 0.002
14.33 0.072 0.070 0.002
14.37 0.072 0.069 0.002
14.40 0.071 0.069 0.002
14.43 0.070 0.068 0.002
14.47 0.070 0.068 0.002
14.50 0.069 0.067 0.002
14.53 0.069 0.066 0.002
14.57 0.068 0.066 0.002
14.60 0.068 0.065 0.002
14.63 0.067 0.065 0.002
14.67 0.067 0.064 0.002
14.70 0.066 0.064 0.002
14.73 0.065 0.083 0.002
14.77 0.065 0.063 0.002
14.80 0.064 0.062 0.002
14.83 0.064 0.061 0.002
14.87 0.063 0.061 0.002
14.90 0.063 0.060 0.002
14.93 0.062 0.060 0.002
14.97 0.061 0.059 0.002
15.00 0.061 0.059 0.002
15.03 0.060 0.058 0.002
15.07 0.060 0.057 0.002
15.10 0.059 0.057 0.002
15.13 0.059 0.056 0.002
15.17 0.058 0.056 0.002

15.20 0.057 0.055 0.002



PRE Basin 3 Infiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted Outflow
(hrs) cfs cfs cfs
15.23 0.057 0.055 0.002
15.27 0.056 0.054 0.002
15.30 0.056 0.053 0.002
15.33 0.055 0.053 0.002
15.37 0.055 0.052 0.002
15.40 0.054 0.052 0.002
15.43 0.053 0.051 0.002
15.47 0.053 0.050 0.002
15.50 0.052 0.050 0.002
15.53 0.052 0.049 0.002
15.57 0.051 0.049 0.002
15.60 0.050 0.048 0.002
15.63 0.050 0.048 0.002
15.87 0.049 0.047 0.002
15.70 0.049 0.046 0.002
15.73 0.048 0.046 0.002
15.77 0.048 0.045 0.002
15.80 0.047 0.045 0.002
15.83 0.046 0.044 0.002
15.87 0.046 0.043 0.002
15.90 0.045 0.043 0.002
15.93 0.045 0.042 0.002
15.97 0.044 0.042 0.002
16.00 0.043 0.041 0.002
16.03 0.043 0.041 0.002
16.07 0.042 0.040 0.002
16.10 0.042 0.039 0.002
16.13 0.041 0.039 0.002
16.17 0.041 0.039 0.002
16.20 0.040 0.038 0.002
16.23 0.040 0.038 0.002
16.27 0.040 0.037 0.002
16.30 0.040 0.037 0.002
16.33 0.039 0.037 0.002
16.37 0.039 0.037 0.002
16.40 0.039 0.036 0.002
16.43 0.038 0.036 0.002
16.47 0.038 0.036 0.002
16.50 0.038 0.036 0.002
16.53 0.038 0.035 0.002
16.57 0.037 0.035 0.002
16.60 0.037 0.035 0.002
16.63 0.037 0.035 0.002
16.67 0.037 0.034 0.002
16.70 0.036 0.034 0.002
16.73 0.036 0.034 0.002
16.77 0.036 0.034 0.002
16.80 0.036 0.033 0.002
16.83 0.035 0.033 0.002
16.87 0.035 0.033 0.002
16.90 0.035 0.033 0.002
16.93 0.035 0.032 0.002
16.97 0.034 0.032 0.002

17.00 0.034 0.032 0.002



PRE Basin 3 Infiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted Outflow
(hrs) cfs cfs cfs
17.03 0.034 0.032 0.002
17.07 0.034 0.031 0.002
17.10 0.033 0.031 0.002
17.13 0.033 0.031 0.002
1717 0.033 0.031 0.002
17.20 0.033 0.030 0.002
17.23 0.032 0.030 0.002
17.27 0.032 0.030 0.002
17.30 0.032 0.030 0.002
17.33 0.032 0.029 0.002
17.37 0.031 0.029 0.002
17.40 0.031 0.029 0.002
17.43 0.031 0.029 0.002
17.47 0.031 0.028 0.002
17.50 0.030 0.028 0.002
17.53 0.030 0.028 0.002
17.57 0.030 0.027 0.002
17.60 0.030 0.027 0.002
17.63 0.029 0.027 0.002
17.67 0.029 0.027 0.002
17.70 0.029 0.026 0.002
17.73 0.029 0.026 0.002
17.77 0.028 0.026 0.002
17.80 0.028 0.026 0.002
17.83 0.028 0.025 0.002
- 17.87 0.027 0.025 0.002
17.90 0.027 0.025 0.002
17.93 0.027 0.025 0.002
17.97 0.027 0.024 0.002
18.00 0.026 0.024 0.002
18.03 0.026 0.024 0.002
18.07 0.026 0.024 0.002
18.10 0.026 0.023 0.002
18.13 0.025 0.023 0.002
18.17 0.025 0.023 0.002
18.20 0.025 0.023 0.002
18.23 0.025 0.023 0.002
18.27 0.025 0.023 0.002
18.30 0.025 0.023 0.002
18.33 0.025 0.022 0.002
18.37 0.025 0.022 0.002
18.40 0.025 0.022 0.002
18.43 0.025 0.022 0.002
18.47 0.024 0.022 0.002
18.50 0.024 0.022 0.002
18.53 0.024 0.022 0.002
18.57 0.024 0.022 0.002
18.60 0.024 0.022 0.002
18.63 0.024 0.022 0.002
18.67 0.024 0.022 0.002
18.70 0.024 0.022 0.002
18.73 0.024 0.022 0.002
18.77 0.024 0.021 0.002

18.80 0.024 0.021 0.002



PRE Basin 3 Infiltration

Hydrograph Discharge Table

Time inflow 2nd Diverted Outflow
(hrs) cfs cfs cfs
18.83 0.024 0.021 0.002
18.87 0.024 0.021 0.002
18.90 0.023 0.021 0.002
18.93 0.023 0.021 0.002
18.97 0.023 0.021 0.002
19.00 0.023 0.021 0.002
19.03 0.023 0.021 0.002
19.07 0.023 0.021 0.002
19.10 0.023 0.021 0.002
19.13 0.023 0.021 0.002
19.17 0.023 0.021 0.002
19.20 0.023 0.020 0.002
19.23 0.023 0.020 0.002
19.27 0.023 0.020 0.002
19.30 0.023 0.020 0.002
19.33 0.022 0.020 0.002
19.37 0.022 0.020 0.002
19.40 0.022 0.020 0.002
19.43 0.022 0.020 0.002
19.47 0.022 0.020 0.002
19.50 0.022 0.020 0.002
19.53 0.022 0.020 0.002
19.57 0.022 0.020 0.002
19.60 0.022 0.020 0.002
19.63 0.022 0.019 0.002
19.67 0.022 0.019 0.002
19.70 0.022 0.019 0.002
19.73 0.022 0.019 0.002
19.77 0.021 0.019 0.002
19.80 0.021 0.019 0.002
19.83 0.021 0.019 0.002
19.87 0.021 0.019 0.002
19.90 0.021 0.019 0.002
19.93 0.021 0.019 0.002
19.97 0.021 0.019 0.002
20.00 0.021 0.019 0.002
20.03 0.021 0.019 0.002
20.07 0.021 0.018 0.002
20.10 0.021 0.018 0.002
20.13 0.021 0.018 0.002
20.17 0.021 0.018 0.002
20.20 0.020 0.018 0.002
20.23 0.020 0.018 0.002
20.27 0.020 0.018 0.002
20.30 0.020 0.018 0.002
20.33 0.020 0.018 0.002
20.37 0.020 0.018 . 0.002
20.40 0.020 0.018 0.002
20.43 0.020 0.018 0.002
20.47 0.020 0.018 0.002
20.50 0.020 0.017 0.002
20.53 0.020 0.017 0.002
20.57 0.020 0.017 0.002

20.60 0.020 0.017 0.002



PRE Basin 3 Infiltration

Hydrograph Discharge Table

Time inflow 2nd Diverted Outflow
(hrs) cfs cfs cfs
20.63 0.019 0.017 0.002
20.67 0.019 0.017 0.002
20.70 0.019 0.017 0.002
20.73 0.019 0.017 0.002
20.77 0.019 0.017 0.002
20.80 0.019 0.017 0.002
20.83 0.019 0.017 0.002
20.87 0.019 0.017 0.002
20.90 0.019 0.017 0.002
20.93 0.019 0.016 ©0.002
20.97 0.019 0.016 0.002
21.00 0.019 0.016 0.002
21.03 0.019 0.016 0.002
21.07 0.018 0.016 0.002
21.10 0.018 0.016 0.002
21.13 0.018 0.016 0.002
21.17 0.018 0.016 0.002
21.20 0.018 0.016 0.002
21.23 0.018 0.016 0.002
21.27 0.018 0.016 0.002
21.30 0.018 0.016 0.002
21.33 0.018 0.016 0.002
21.37 0.018 0.015 0.002
21.40 0.018 0.015 0.002
21.43 0.018 0.015 0.002
21.47 0.018 0.015 0.002
21.50 0.017 0.015 0.002
21.53 0.017 0.015 0.002
21.57 0.017 0.015 0.002
21.60 0.017 0.015 0.002
21.63 0.017 0.015 0.002
21.67 0.017 0.015 0.002
21.70 0.017 0.015 0.002
21.73 0.017 0.015 0.002
21.77 0.017 0.015 0.002
21.80 0.017 0.014 0.002
21.83 0.017 0.014 0.002
21.87 0.017 0.014 0.002
21.90 0.017 0.014 0.002
21.93 0.016 0.014 0.002
21.97 0.016 0.014 0.002
22.00 0.016 0.014 0.002
22.03 0.017 0.015 0.002
22.07 0.019 0.016 0.002
22.10 0.020 0.018 0.002
22.13 0.022 0.020 0.002
22.17 0.023 0.020 0.002
22.20 0.022 0.019 0.002
22.23 0.021 0.019 0.002
2227 0.020 0.018 0.002
22.30 0.019 0.017 0.002
22.33 0.018 0.016 0.002
22.37 0.017 0.015 0.002

22.40 0.017 0.014 0.002



PRE Basin 3 infiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted Outflow
(hrs) cfs cfs cfs
22.43 0.017 0.014 0.002
22 .47 0.017 0.014 0.002
22.50 0.016 0.014 0.002
2253 0.016 0.014 0.002
2257 0.016 0.014 0.002
22.60 0.016 0.014 0.002
22.63 0.016 0.014 0.002
22.67 0.016 0.014 0.002
22.70 0.016 0.014 0.002
2273 0.016 0.014 0.002
22.77 0.016 0.014 0.002
22.80 0.016 0.014 0.002
22.83 0.016 0.014 0.002
22.87 0.016 0.014 0.002
22.90 0.016 0.013 0.002
22.93 0.016 0.013 0.002
22.97 0.016 0.013 0.002
23.00 0.016 0.013 0.002
23.03 0.016 0.013 0.002
23.07 0.015 0.013 0.002
23.10 0.015 0.013 0.002
23.13 0.015 0.013 0.002
23.17 0.015 0.013 0.002
23.20 0.015 0.013 0.002
23.23 0.015 0.013 0.002
23.27 0.015 0.013 0.002
23.30 0.015 0.013 0.002
23.33 0.015 0.013 0.002
23.37 0.015 0.013 0.002
23.40 0.015 0.013 0.002
23.43 0.015 0.013 0.002
23.47 0.015 0.012 0.002
23.50 0.015 0.012 0.002
23.53 0.015 0.012 0.002
23.57 0.015 0.012 0.002
23.60 0.015 0.012 0.002
23.63 0.014 0.012 0.002
23.67 0.014 0.012 0.002
23.70 0.014 0.012 0.002
23.73 0.014 0.012 0.002
23.77 0.014 0.012 0.002
23.80 0.014 0.012 0.002
23.83 0.014 0.012 0.002
23.87 0.014 0.012 0.002
23.90 0.014 0.012 0.002
23.93 0.014 0.012 0.002
23.97 0.014 0.012 0.002
24.00 0.014 0.012 0.002
24.03 0.013 0.011 0.002
24.07 0.012 0.010 0.002
2410 0.011 0.009 0.002
24.13 0.009 0.006 0.002
2417 0.006 0.004 0.002

24.20 0.004 0.002 0.002



PRE Basin 3 Infiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted Outflow
(hrs) cfs cfs cfs
24.23 0.003 0.000 0.002
24.27 0.002 0.000 0.002
24.30 0.002 0.000 0.002
24.33 0.002 0.000 0.002
24.37 0.002 0.000 0.002
24.40 0.002 0.000 0.002
24.43 0.002 0.000 0.002
24.47 0.002 0.000 0.002
24.50 0.002 0.000 0.002
24.53 0.002 0.000 0.002
24 57 0.002 0.000 0.002
24.60 0.002 0.000 0.002
24.63 0.002 0.000 0.002
24 67 0.002 0.000 0.002
24.70 0.002 0.000 0.002
24.73 0.002 0.000 0.002
24.77 0.002 0.000 0.002
24 80 0.002 0.000 0.002
24.83 0.002 0.000 0.002
24.87 0.002 0.000 0.002
24.90 0.002 0.000 0.002
24.93 0.002 0.000 0.002
24.97 0.002 0.000 0.002
25.00 0.002 0.000 0.002
25.03 0.002 0.000 0.002
25.07 0.002 0.000 0.002
25.10 0.002 0.000 0.002
25.13 0.002 0.000 0.002
2517 0.002 0.000 0.002
25.20 0.002 0.000 0.002
2523 0.002 0.000 0.002
2527 0.002 0.000 0.002
25.30 0.002 0.000 0.002
25.33 0.002 0.000 0.002
25.37 0.002 0.000 0.002
25.40 0.002 0.000 0.002
25.43 0.002 0.000 0.002
2547 0.002 0.000 0.002
25.50 0.002 0.000 0.002
25.53 0.002 0.000 0.002
2557 0.002 0.000 0.002
25.60 0.002 0.000 0.002
25.63 0.002 0.000 0.002
2567 0.002 0.000 0.002
25.70 0.002 0.000 0.002
25.73 0.002 0.000 0.002
25.77 0.002 0.000 0.002
25.80 0.002 0.000 0.002
25.83 0.002 0.000 0.002
25.87 0.002 0.000 0.002
25.90 0.002 0.000 0.002
25.93 0.002 0.000 0.002
25.97 0.002 0.000 0.002

26.00 0.002 0.000 0.002



PRE Basin 3 Infiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted Cutflow
(hrs) cfs cfs cfs
26.03 0.002 0.000 0.002
26.07 0.002 0.000 0.002
26.10 0.002 0.000 0.002
26.13 0.002 0.000 0.002
26.17 0.002 0.000 0.002
26.20 0.002 0.000 0.002
26.23 0.002 0.000 0.002
26.27 0.002 0.000 0.002
26.30 0.002 0.000 0.002
26.33 0.002 0.000 0.002
26.37 0.002 0.000 0.002
26.40 0.002 0.000 0.002
26.43 0.002 0.000 0.002
26.47 0.002 0.000 0.002
26.50 0.002 0.000 0.002
26.53 0.002 0.000 0.002
26.57 0.002 0.000 0.002
26.60 0.002 0.000 0.002
268.63 0.002 0.000 0.002
26.67 0.002 0.000 0.002
26.70 0.002 0.000 0.002
26.73 0.002 0.000 0.002
26.77 0.002 0.000 0.002
26.80 0.002 0.000 0.002
26.83 0.002 0.000 0.002
26.87 0.002 0.000 0.002
26.90 0.002 0.000 0.002
26.93 0.002 0.000 0.002
26.97 0.002 0.000 0.002
27.00 0.002 0.000 0.002
27.03 0.002 0.000 0.002
27.07 0.002 0.000 0.002
27.10 0.002 0.000 0.002
27.13 0.002 0.000 0.002
27.17 0.002 0.000 0.002
27.20 0.002 0.000 0.002
27.23 0.002 0.000 0.002
27.27 0.002 0.000 0.002
27.30 0.002 0.000 0.002
27.33 0.002 0.000 0.002
27.37 0.002 0.000 0.002

...End



Hydrograph Report #

Hydraflow Hydrographs by Intelisolve v9.2 Tuesday, Jun 23, 2009
Hyd. No. 5

PRE Basin 3 Infiltration

Hydrograph type = Diversion1 Peak discharge = 0.002 cfs

Storm frequency = 10 yrs Time to peak = 12.13 hrs

Time interval = 2 min Hyd. volume = 641 cuft

Inflow hydrograph = 4 - Existing Basin 3 2nd diverted hyd. = 6

Diversion method = Pond - Pond structure = Exfiltration

( Printed values >= 95.00% of Qp.)

Hydrograph Discharge Table

Time Inflow 2nd Diverted Outflow
(hrs) cfs cfs cfs
11.73 0.347 0.345 0.002
11.77 0.391 0.388 0.002
11.80 0.446 0.443 0.002
11.83 0.505 0.502 0.002
11.87 0.566 0.564 0.002
11.90 0.629 0.627 0.002
11.93 0.700 0.697 0.002
11.97 0.811 0.809 0.002
12.00 0.964 0.961 0.002
12.03 1.166 1.164 0.002
12.07 1.395 1.393 0.002
12.10 1.589 1.587 0.002
12.13 1.694 << 1.692 << 0.002 <<
1217 1.690 1.688 0.002
12.20 1.604 1.601 0.002
12.23 1.474 1.471 0.002
12.27 1.326 1.323 0.002
12.30 1.171 1.169 0.002
12.33 1.023 1.020 0.002
12.37 0.897 0.894 0.002
12.40 0.800 0.798 0.002
12.43 0.727 0.724 0.002
12.47 0674 0.672 0.002
12.50 0.608 0.606 0.002
12.53 0.543 0.541 0.002
12.57 0.480 0.477 0.002
12.60 0.422 0.420 0.002
12.63 0.372 0.370 0.002
12.67 0.332 0.330 0.002
12.70 0.302 0.299 0.002
12.73 0.279 0.277 0.002
12.77 0.262 0.260 0.002
12.80 0.250 0.248 0.002
12.83 0.242 0.239 0.002
12.87 0.234 0.232 0.002
12.90 0.227 0.225 0.002
12.93 0.220 0.218 0.002
12.97 0.213 0.211 0.002
13.00 0.206 0.204 0.002
13.03 0.199 0.197 0.002
13.07 0.193 0.180 0.002

Continues on next page...



PRE Basin 3 infiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted Outflow
(hrs) cfs cfs cfs
13.10 0.186 0.184 0.002
13.13 0.181 0.178 0.002
13.17 0.176 0.174 0.002
13.20 0.172 0.170 0.002
13.23 0.169 0.167 0.002
13.27 0.166 0.164 0.002
13.30 0.164 0.162 0.002
13.33 0.162 0.160 0.002
13.37 0.160 0.158 0.002
13.40 0.158 0.156 0.002
13.43 0.157 0.154 0.002
13.47 0.155 0.152 0.002
13.50 0.153 0.151 0.002
13.53 0.151 0.149 0.002
13.57 0.149 0.147 0.002
13.60 0.147 0.145 0.002
13.63 0.146 0.143 0.002
13.67 0.144 0.142 0.002
13.70 0.142 0.140 0.002
13.73 0.140 0.138 0.002
13.77 0.138 0.136 0.002
13.80 0.136 0.134 0.002
13.83 0.135 0.132 0.002
13.87 0.133 0.130 0.002
13.90 0.131 0.129 0.002
13.93 0.129 0.127 0.002
13.97 0.127 0.125 0.002
14.00 0.125 0.123 0.002
14.03 0.124 0.121 0.002
14.07 0.122 0.119 0.002
14.10 0.120 0.118 0.002
14.13 0.118 0.116 0.002
14.17 0.117 0.115 0.002
14.20 0.116 0.113 0.002
14.23 0.115 0.112 0.002

...End



Hydrograph Report

44

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 5§

PRE Basin 3 Infiltration

Hydrograph type
Storm frequency
Time interval

Inflow hydrograp

Diversion method

h

I nuuu

Diversion1

100 yrs

2 min

4 - Existing Basin 3
Pond -

Tuesday, Jun 23, 2009

Peak discharge = 0.002 cfs
Time to peak = 12.13 hrs
Hyd. volume = 641 cuft
2nd diverted hyd. = 6

Pond structure = Exfiltration

Hydrograph Discharge Table

Time inflow
(hrs) cfs

11.73 0.553
11.77 0.632
11.80 0.718
11.83 0.833
11.87 0.925
11.90 1.024
11.93 1.133
11.97 1.283
12.00 1.508
12.03 1.817
12.07 2.169
12.10 2.470
12.13 2.604
12.17 2.582
12.20 2.434
12.23 2.227
12.27 2.000
12.30 1772
12.33 1.639
12.37 1.347
12.40 1.200
12.43 1.087
12.47 0.986
12.50 0.888
12.53 0.789
12.57 0.703
12.60 0.629
12.63 0.554

...End

<<

2nd Diverted

cfs

0.551
0.630
0.716
0.830
0.822
1.021
1.131
1.281
1.506
1.814
2.166
2.468
2.602 <<
2.579
2.432
2.225
1.997
1.769
1.536
1.345
1.197
1.084
0.984
0.885
0.787
0.701
0.627
0.552

{ Printed values >= 95.00% of Qp.}

Outflow

0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002 <<
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002



Hydrograph Report

15

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 6
PRE Basin 3 Overflow

Hydrograph type = Diversion2

Storm frequency = 2vyrs

Time interval = 2 min

Inflow hydrograph = 4 - Existing Basin 3
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

T I I O |

Tuesday, Jun 23, 2009

1.070 cfs
12.13 hrs
2,835 cuft
5
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(hrs) cfs cfs
12.13 1.072 << 0.002 <<

...End

Outflow
cfs

1.070 <<

( Printed values >= 95.00% of Qp.)



Hydrograph Report

31

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 6

PRE Basin 3 Overflow

Hydrograph type = Diversion2

Storm frequency = 10 yrs

Time interval = 2 min

Inflow hydrograph = 4 - Existing Basin 3
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

[E O O

Tuesday, Jun 23, 2009

1.692 cfs
12.13 hrs
2,835 cuft
5
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(hrs) cfs cfs

12.13 1.694 << 0.002 <<
12.17 1.690 0.002

...End

Outflow
cfs

1.692 <<
1.688

( Printed values >= 85.00% of Qp.)
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Hyd. No. 6
PRE Basin 3 Overflow

Hydrograph type = Diversion2

Storm frequency = 100 yrs

Time interval = 2 min

Inflow hydrograph = 4 - Existing Basin 3
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Tuesday, Jun 23, 2009

2.602 cfs
12.13 hrs
2,835 cuft
5
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(hrs) cfs cfs

1213 2.604 << 0.002 <<
12.17 2.582 0.002

...End

Outflow
cfs

2602 <<
2.579

( Printed vaiues >= 95.00% of Qp.)
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Hyd. No. 7
PRE To Basin 2

Hydrograph type
Storm frequency
Time interval
Inflow hyds.

Combine
2yrs

2 min
2,6

Tuesday, Jun 23, 2009

Peak discharge @ = 1.974 cfs
Time to peak = 1213 hrs
Hyd. volume = 6,802 cuft

Contrib. drain. area= 0.490 ac

Hydrograph Discharge Table

Time
(hrs)

12.10
12.13

...End

Hyd. 2 +
(cfs)

1.142
0.904

Hyd. 6 =
(cfs)

0.811
1.070 <<

{ Printed values >= 95.00% of Qp.)

Outflow
(cfs)

1.954
1.974 <<
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Tuesday, Jun 23, 2009

Hyd. No. 7

PRE To Basin 2

Hydrograph type = = Combine Peak discharge = 3.350 cfs
Storm frequency = 10yrs Time to peak = 12.07 hrs
Time interval = 2 min Hyd. volume = 6,802 cuft
Inflow hyds. =2,6 Contrib. drain. area= 0.490 ac
Hydrograph Discharge Table (Printed values >= 65.00% of Qp.)
Time Hyd. 2 + Hyd. 6 = Outfiow
(hrs) {cfs) (cfs) (cfs)
12.07 1.958 << 1.393 3.350 <<
12.10 1.744 1.587 3.331

...End
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Tuesday, Jun 23, 2009

Hyd. No. 7

PRE To Basin 2

Hydrograph type = Combine Peak discharge = 5.034 cfs
Storm frequency = 100 yrs Time to peak = 12.07 hrs
Time interval = 2 min Hyd. volume = 6,802 cuft
Inflow hyds. =2,6 Contrib. drain. area= 0.490 ac
Hydrograph Discharge Table { Printed values >= 95.00% of Qp.)
Time Hyd. 2 + Hyd. 6 = Qutflow
(hrs) (cfs) (cfs) (cfs)
12.07 2.868 << 2.166 5.034 <<
12.10 2.548 2.468 5.016

...End
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Hydraflow Hydrographs by Intelisolve v9.2 Tuesday, Jun 23, 2009
Hyd. No. 8

Existing Basin 2

Hydrograph type = Reservoir Peak discharge = 2.037 cfs

Storm frequency = 2yrs Time to peak = 12.13 hrs

Time interval = 2 min Hyd. volume = 6,798 cuft

inflow hyd. No. = 7 - PRE To Basin 2 Reservoir name = Basin 2

Max. Elevation = 209.60 ft : Max. Storage = 397 cuft

Storage Indication method used. Outflow includes exfiitration.
Hydrograph Discharge Table

Time Inflow  Elevation ClvA ClwvB CivC PfRsr WrA WrB WrC WrD Exfil Outflow
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

{ Printed values >= 95.00% of Qp.)

12.13 1.974 << 20959 << e oo — — 1.939 —em —— 0.098 2.037 <<
...End
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Hyd. No. 8

Existing Basin 2

Hydrograph type = Reservoir

Storm frequency = 10yrs

Time interval = 2 min

Inflow hyd. No. = 7 -PRE To Basin 2
Max. Elevation = 209.63 ft

Peak discharge
Time to peak
Hyd. volume
Reservoir name
Max. Storage

Tuesday, Jun 23, 2009

3.359 cfs
12.10 hrs
6,798 cuft
Basin 2
422 cuft

Storage Indication method used. Outflow includes exfiltration.
Hydrograph Discharge Table

Time inflow Elevation CivA CivB
(hrs) cfs ft cfs cfs

12.07 3.350<< 20963  -— —
1210 3.331 20963 << —eeem J—

...End

CivC PfRsr WrA WrB WrC

cfs

cfs

cfs cfs cfs

{ Printed values >= 95.00% of Qp.)

WrD Exfil Outflow
cfs cfs cfs

..... 0.104  3.307
----- 0.106  3.359 <<
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Hydraflow Hydrographs by intelisolve v9.2 Tuesday, Jun 23, 2009
Hyd. No. 8

Existing Basin 2

Hydrograph type = Reservoir Peak discharge = 5.046 cfs

Storm frequency = 100 yrs Time to peak = 12.10 hrs

Time interval = 2 min Hyd. volume = 6,798 cuft

Inflow hyd. No. = 7 -PRE To Basin 2 Reservoirname = Basin 2

Max. Elevation = 209.68 ft Max. Storage = 451 cuft

Storage Indication method used. Outflow includes exfiltration.
Hydrograph Discharge Table
Time Inflow Elevation ClvA CivB CivC PfRsr WrA WrB WrC WrD Exfil Outflow

( Printed values >= 95.00% of Qp.)

{hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
12.07 5.034<< 20968 W -—— @ e e e 4875 - - e 0.112 4987
1210  5.016 20968 << —-- e e 4934 - @ - e 0112 5046 <<

...End
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Hyd. No. 9

PRE Basin 2 Infiltration

Hydrograph type = Diversion1

Storm frequency = 2yrs

Time interval = 2 min

Inflow hydrograph = 8 - Existing Basin 2
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Tuesday, Jun 23, 2009

0.098 cfs
12.13 hrs
3,254 cuft
10
Exfiltration

Hydrograph Discharge Table

Time inflow 2nd Diverted
(hrs) cfs cfs

12.10 1.720 1.624
12.13 2.037 << 1.939 <<
12.17 1.787 1.690
12.20 1.604 1.509
12.23 1.479 1.385

...End

Outflow
cfs

0.096
0.098 <<
0.096
0.095
0.094

( Printed values >= 85.00% of Qp.)
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Hyd. No. 9

PRE Basin 2 Infiltration

Hydrograph type = Diversion1

Storm frequency = 10 yrs

Time interval = 2 min

Inflow hydrograph = 8 - Existing Basin 2
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

{1 TR I F O

Tuesday, Jun 23, 2009

0.105 cfs
12.10 hrs
3,254 cuft
10
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
{(hrs) cfs cfs

12.00 2.324 2.224
12.03 2.954 2.851
12.07 3.307 3.203
12.10 3.359 << 3.254 <<
12.13 3.112 3.008
12.17 2.800 2.698
12.20 2.530 2.429
12.23 2.313 2.213

...End

Outflow
cfs

0.100
0.103
0.104
0.105 <<
0.104
0.102
0.101
0.100

( Printed values >= 95.00% of Qp.)
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Hyd. No. 9

PRE Basin 2 Infiltration

Hydrograph type
Storm frequency
Time interval

Inflow hydrograp

Diversion method

Diversion1

100 yrs

2 min

8 - Existing Basin 2
Pond -

h

onounn

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

It nn

Tuesday, Jun 23, 2009

0.112 cfs
12.10 hrs
3,254 cuft
10
Exfiltration

Hydrograph Discharge Table

Time inflow 2nd Diverted
(hrs) cfs cfs

12.03 4.410 4.301
12.07 4.987 4.875
12.10 5.046 << 4.934 <<
12.13 4.684 4574
12.17 4.198 4.089
12.20 3.788 3.682

...End

Outflow
cfs

0.109
0.112
0.112 <<
0.110
0.108
D.107

( Printed values >= 95.00% of Qp.}
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Hyd. No. 10

PRE Basin 2 Overflow

Hydrograph type = Diversion2

Storm frequency = 2yrs

Time interval = 2 min

Inflow hydrograph = 8 - Existing Basin 2

Diversion method Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Tuesday, Jun 23, 2009

1.939 cfs
12.13 hrs
3,544 cuft
9
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(hrs) cfs cfs
12.13 2.037 << 0.098 <<

...End

Outflow
cfs

1.839 <<

{ Printed values >= 85.00% of Qp.)
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Hyd. No. 10
PRE Basin 2 Overflow

Hydrograph type = Diversion2

Storm frequency = 10 yrs

Time interval = 2 min

Inflow hydrograph = 8 - Existing Basin 2
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Huununan

Tuesday, Jun 23, 2009

3.254 cfs
12.10 hrs
3,544 cuft
9
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(hrs) cfs cfs

12.07 3.307 0.104
12.10 3.359 << 0.105 <<

...End

Outflow
cfs

3.203
3.254 <<

( Printed values >= 95.00% of Qp.)
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Hyd. No. 10

PRE Basin 2 Overflow

Hydrograph type = Diversion2

Storm frequency = 100 yrs

Time interval = 2 min

Inflow hydrograph = 8 - Existing Basin 2
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Tuesday, Jun 23, 2009

4.934 cfs
12.10 hrs
3,544 cuft
9
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(hrs) cfs cfs

12.07 4.987 0.112
12.10 5.046 << 0.112 <<

...End

Outflow
cfs

4.875
4.934 <<

{ Printed values >= $5.00% of Qp.)



Worksheet 2: Runoff curve number and runoff

SM-3320

Project: 531-537 Mass. Ave. By ECS Date 3/27/09
Location: Acton, MA Checked Date
Circle one: [[Present Ppeveloped Subcatchment 4
1. Runoff curve number (CN)
Soil name Cover description Area  JProduct of]
and CN 1/ ICN x Area
hydrologic) {cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4
(appendix area ratio)
—_ Impervious 98 074 72.52
626B
A Grass- Good Condition 39 0.09 3.51
602
A Grass- Good Condition 39 1 001 0.39
i
|
1/ Use only one CN source per line. Totals = 0.84 76.42
CN (weighted) = total product = 76.42 = 90.98 Use CN = 91.0
fotal area 0.84
2. Runoff
Storm #1 Storm #2 Storm #3
Freguency.......cccccoeovverccreneenenne. yr 2 10 100
Rainfall, P (24-hour)................... in 31 45 6.4
Runoff, Q.o in 2.16 3.50 5.35
(Use P and CN with table 2-1, fig. 2-1,)
or eqs. 2-3 and 2-4.)
Runoff, Q.....cocovvcveveineceeencnnn of | 6594 | 10659 | 16303 |
D-2 (210-VI-TR-55, Second Ed., June 1986)



Worksheet 3: Time of Concentration (Tc) or travei time (Tt)

Project: 531-537 Mass. Ave. By ECS
Location: Acton, MA Checked
Circle one: Present Developed Subcatchment 4
Circle one: Tc Tt through

subarea

Sheet flow (Applicable to Tc only) Segment ID]
1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)
3. Fiow length, L (total L <= 300 )

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

Date

Date

SM-3320

3/27/08

6. Tt = 0.007 (nL)*0.8 / (P2"0.5 5"0.4)  Compute Tt hr

Shallow concentrated Flow Segment 1D}

7. Surface Description (paved or unpaved)

8. Flow Length, L ftl 243

9. Watercourse siope, s ftift

10. Average Velocity, V (figure 3-1) f'sf 203 |

11. Tt =L / 3600V Compute Tt hr] 0.03

Channel flow Segment D}

12. Cross sectional flow area, a sf
13. Wetted perimeter, pw ft
14. Hydraulic radius, r=a/wp Compute r ft
15. Channel Slope, s

16. Manning's roughness coeff., n
17.V=14923s*/21n Compute V ftls

18. Flow length, L : ft}

19. Tt = L./ 3600V Compute Tt hr

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19)

(210-VI-TR-55, Second Ed., June 1986)

0.10 |}
0.03 |
i S
0.00 |
hi 0.13
min 7.8
D-3
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Hyd. No. 11

PRE Sub. 4

Hydrograph type = SCS Runoff
Storm frequency = 2yrs

Time interval = 2 min
Drainage area = 0.840 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 3.10in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

(I | N { O £ | NS | B

Tuesday, Jun 23, 2009

1.906 cfs
12.10 hrs
6,600 cuft
91

0 ft

7.8 min
Type Il
484

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.10 1.906 <<
12.13 1.829

...End

( Printed values >= 85.00% of Qp.)
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Hyd. No. 11

PRE Sub. 4

Hydrograph type = SCS Runoff
Storm frequency = 10 yrs
Time interval = 2 min
Drainage area = 0.840 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 4.50 in
Storm duration = 24 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

I U O B TR 1

Tuesday, Jun 23, 2009

3.014 cfs
12.10 hrs
6,600 cuft
91

0ft

7.8 min
Type llI
484

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.10 3.014 <<
12.13 2.879

...End

( Printed vaiues >= 95.00% of Qp.)
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Hyd. No. 11
PRE Sub. 4

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 0.840 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 6.40in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

(T | | O | I T O 1

Tuesday, Jun 23, 2009

4.503 cfs
12.10 hrs
6,600 cuft
91

0 ft

7.8 min
Type llI
484

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.07 4.280
12.10 4.503 <<
12.13 4.290

...End

{ Printed values >= 95.00% of Qp.)



Worksheet 2: Runoff curve number and runoff

SM-3320

Project:  531-537 Mass. Ave. By ECS Date 3/27/09
Location: Acton, MA Checked Date
Circle one: [[Present Peveloped Subcatchment 5
1. Runoff curve number (CN)
Soil name Cover description Area  JProduct of]
and CN 1/ ICN x Area
hydrologic) (cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4
(appendix area ratio)
— Impervious 88 0.44 43.12
626B
A Grass- Good Condition 39 0.24 9.36
2538 ‘
A Grass- Good Condition 39 | oo7 2.73
1/ Use only one CN source per line. Totals = 0.75 55.21
CN (weighted) = total product = 55.21 = 7361 ; UseCN= [ 73.6
total area 0.75
2. Runoff
Storm #1 Storm #2 Storm #3
FIOQUENCY.e.eovereeceveer e yr 2 10 100
Rainfall, P (24-hour)................... in 31 25 64
Runoff, Qu..ooeenneicercene in 0.95 1.94 3.49

Runoff, Q..o of | 2591 ] 5280 | 9488 |
D-2 (210-VI-TR-55, Second Ed., June 1986)



Worksheet 3: Time of Concentration (Tc}) or travel time (Tt)

Project: 531-537 Mass. Ave. By ECS
Location: Acton, MA Checked
Circle one: Present Peveloped Subcatchment 5
Circle one: Tc Tt through

subarea
Sheet flow (Applicable to Tc only) Segment ID

1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)
3. Flow length, L (total L <= 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

SM-3320

Date 3/27/09

Date

6. Tt = 0.007 (nL)*0.8/ (P2"0.5 s"0.4) Compute Tt hrip  0.11 011 |

Shallow concentrated Flow Segment ID§

7. Surface Description (paved or unpaved)

8. Flow Length, L

9. Watercourse slope, s

10. Average Velocity, V (figure 3-1)

11. Tt=L/7 3600V Compute Tt 0.01 |

Channel flow Segment ID

12. Cross sectional flow area, a

13. Wetted perimeter, pw

14. Hydraulic radius, r=a/wp Compute r

15. Channel Slope, s

16. Manning's roughness coeff., n

17.V=149r2/3sM/2/n Compute V

18. Flow length, L

19. Tt = L./ 3600V Compute Tt hr 0.00 |

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hri 0.11
min 6.9

(210-VI-TR-55, Second Ed., June 1986) D-3
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Hyd. No. 12
PRE Sub. 5

Hydrograph type = SCS Runoff
Storm frequency = 2yrs

Time interval = 2 min
Drainage area = 0.750 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 3.10in
Storm duration = 24 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

LI | O O A I | I |

Tuesday, Jun 23, 2009

0.703 cfs

12.13 hrs

2,589 cuft
73.6

Oft
6.9

Typ
484

min
e lll

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.10 0.703
12.13 0.703 <<

..End

{ Printed vaiues >= 95.00% of Qp.)
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Hyd. No. 12

PRE Sub. 5

Hydrograph type = SCS Runoff
Storm frequency = 10yrs

Time interval = 2 min
Drainage area = 0.750 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 4.50in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Jun 23, 2009

1.525 cfs

12.10 hrs

2,589 cuft
73.6

Oft
6.9

Typ
484

min
e lll

Hydrograph Discharge Table

Time -- OQutflow
(hrs cfs)

12.10 1.525 <<
12.13 1.496

...End

{ Printed vaiues >= 95.00% of Qp.)
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Hyd. No. 12

PRE Sub. 5

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 0.750 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 6.40in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

L A A A O N

Tuesday, Jun 23, 2009

2.777 cfs
12.10 hrs
2,589 cuft
73.6

Oft

6.9 min
Type il
484

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.10 2,777 <<
12.13 2.694

...End

( Printed values >= 95.00% of Qp.)
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Hydraflow Hydrographs by Intelisolve v9.2 Tuesday, Jun 23, 2009
Hyd. No. 13

PRE TOTAL

Hydrograph type = Combine Peak discharge = 4.470 cfs

Storm frequency = 2yrs Time to peak = 12.13 hrs

Time interval = 2 min Hyd. volume = 13,079 cuft

Inflow hyds. = 1,10, 11,12 Contrib. drain. area= 3.480 ac

{ Printed values >= 95.00% of Qp.)

Hydrograph Discharge Table

Time Hyd. 1+ Hyd.10+ Hyd. 11+ Hyd.12= Qutflow
(hrs) (cfs) {cfs) (cfs) (cfs) (cfs)
12.13 0.000 1.939 << 1.829 0.703 << 4.470 <<

...End
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Tuesday, Jun 23, 2009

Hyd. No. 13

PRE TOTAL

Hydrograph type = Combine Peak discharge = 7.855 cfs
Storm frequency = 10 yrs Time to peak = 12.10 hrs
Time interval = 2 min Hyd. volume = 13,079 cuft
Inflow hyds. = 1,10, 11,12 Contrib. drain. area= 3.480 ac
Hydrogl'aph Discharge Table ( Printed values >= 95.00% of Qp.)
Time Hyd. 1+ Hyd.10+ Hyd.11+ Hyd.12= Outflow
{hrs) (cfs) (cfs) (cfs) (cfs) (cfs)
12.07 0.022 3.203 2.856 1.401 7.482
12.10 0.061 3254<<  3.014<< 1525<< 7.855 <<
12.13 0.115 3.008 2.879 1.496 7.498

...End
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Hyd. No. 13

PRE TOTAL

Hydrograph type = = Combine
Storm frequency = 100 yrs
Time interval = 2 min
Inflow hyds. = 1,10, 11,12

Peak discharge
Time to peak

Hyd. volume
Contrib. drain. area

Tuesday, Jun 23, 2009

13.68 cfs
12.10 hrs
13,079 cuft
3.480 ac

Hydrograph Discharge Table

Time Hyd. 1 + Hyd.10+ Hyd. 11+ Hyd.12=
(hrs) (cfs) {cfs) (cfs) (cfs)
12.10 1.464 4934 << 4503 << 2777 <<
12.13 1.570 << 4.574 4.290 2.694

...End

{ Printed values >= 95.00% of Qp.)

Outflow
(cfs)

13.68 <<
13.13
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Hyd. No. 14
PRE Infiltration

Hydrograph type
Storm frequency
Time interval
Inflow hyds.

o nn

Combine
2yrs

2 min
59

Peak discharge
Time to peak

Hyd. volume
Contrib. drain. area

Tuesday, Jun 23, 2009

0.101 cfs
12.13 hrs
3,895 cuft
0.000 ac

Hydrograph Discharge Table

Time
(hrs)

12.10
12.13
1217
12.20
12.23

...End

Hyd. 5 +
(cfs)

0.002
0.002 <<
0.002
0.002
0.002

Hyd.9 +
(cfs)

0.096
0.098 <<
0.096
0.095
0.094

{ Printed values >= 95.00% of Qp.)

Outflow
(cfs)

0.098
0.101 <<
0.099
0.097
0.096
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Tuesday, Jun 23, 2009

Hyd. No. 14

PRE Infiltration

Hydrograph type = Combine Peak discharge = 0.107 cfs
Storm frequency = 10 yrs Time to peak = 12.10 hrs
Time interval = 2 min Hyd. volume = 3,895 cuft
Inflow hyds. =59 Contrib. drain. area= 0.000 ac
Hydl‘Ogl"aph Discharge Table ( Printed values >= 95.00% of Qp.)
Time Hyd. 5 + Hyd. 9 + Outflow
(hrs) (cfs) (cfs) (cfs)
12.00 0.002 0.100 0.102
12.03 0.002 0.103 0.105
12.07 0.002 0.104 0.107
12.10 0.002 0.105 << 0.107 <<
12.13 0.002<<  0.104 0.106
12.17 0.002 0.102 0.105
12.20 0.002 0.101 0.103
12.23 0.002 0.100 0.102

...End
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Hyd. No. 14
PRE Infiltration

Tuesday, Jun 23, 2009

Hydrograph type = Combine Peak discharge = 0.115 cfs
Storm frequency = 100 yrs Time to peak = 12.10 hrs
Time interval = 2 min Hyd. volume = 3,895 cuft
Inflow hyds. =59 Contrib. drain. area= 0.000 ac
Hydrograph Discharge Table { Printed values >= 95.00% of Qp.)
Time Hyd.5 + Hyd. 9 + Outflow
(hrs) (cfs) (cfs) (cfs)
12.03 0.002 0.109 0.112
12.07 0.002 0.112 0.114
12.10 0.002 0.112 << 0.115 <<
12.13 0.002<<  0.110 0.113
12.17 0.002 0.108 0.111
12.20 0.002 0.107 0.109

...End



Pond Report

5

Hydraflow Hydrographs by Intelisolve v9.2

Pond No. 5 - Basin 3

Tuesday, Jun 23, 2009

Pond Data
Contours - User-defined contour areas. Conic method used for volume caiculation. Begining Elevation = 210.00 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 210.00 291 0 0

1.00 211.00 541 410 410

2.00 212.00 711 624 1,034

2.50 212.50 950 414 1,448
Culvert / Orifice Structures Weir Structures

[A] [B] [C]1 [PrfRsr] [B] [C]

Rise (in) = 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00
Span (in) = 0.00 0.00 0.00 Crest El (ft) = 0.00 0.00
No. Barrels = 0 0 0 Weir Coeff. = 3.33 3.33
invert El. (ft) = 0.00 0.00 0.00 Weir Type = — -
Length (ft) = 0.00 0.00 0.00 Multi-Stage = No No
Slope (%) = 0.00 0.00 n/a
N-Value = 013 013 n/a
Orifice Coeff. = 0.60 0.60 0.60 Exfil.(in/hr) = (.140 (by Contour)
Multi-Stage = No No No TW Elev. {ft) =

Stage

0.00
1.00
2.00
2.50

410
1,034
1,448

Elevation

ft

210.00
211.00
212.00
212.50

CivA
cfs

CivB

PrifRsr WrA
cfs cfs

— 0.00
— 0.00
— 0.00
— 22.98

WwWrC

cfs

WrD Exfil

cfs

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

Stage / Storage / Discharge Table
Storage

Total
cfs

0.000
0.002
0.002
22.98



Pond Report

18

Hydraflow Hydrographs by Intelisolve v9.2

Pond No. 6 - Basin 2

Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 209.00 ft

Tuesday, Jun 23, 2009

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

0.00 209.00 488 0 0

1.00 210.00 865 667 667
Culvert / Orifice Structures Weir Structures

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

Rise (in) = (.00 0.00 0.00 0.00 Crest Len (ft) = 25.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El (ft) = 209.50 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 2.60 3.33 3.33 3.33
invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Broad - — -
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 = n/a No No No TW Elev. (ft) = 0.00

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

Stage / Storage / Discharge Table
Stage Sforage  Elevation CivA CivB CivC PrfRsr WrA WrB wrcC WrD
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 209.00 -— - e -— 0.00 — — —
1.00 667 210.00 — - - - 22.98 - - —

Exfil User Total

cfs cfs cfs
0.000 - 0.000
0.166 — 23.15



Post-Development Hydrology



Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd.! Hydrograph Peak Time | Timeto 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 SCS8 Runoff 2.158 2 726 7,430 e ——— | e POST Sub. 1A
2 | SCSRunoff | 0.048 2 726 203 — — POST Sub. 1B
3 SCS Runoff 0.281 2 724 865 e e B POST Sub. 1E
4 Reservoir 0.210 2 728 865 3 220.12 85.9 Sub. 1E Storage
5 Diversion1 0.210 2 728 865 4 T B Sub. 1E Infiltration
6 Diversion2 0.000 2 710 0 4 e e Sub. 1E Overflow
7 SCS Runoff 0.492 2 724 1,474 e e — POST Sub. 1D
8 Combine 2.651 2 726 9,107 1,2,6,7 |  -—— | e POST To Basin 1A
] Reservoir 0.417 2 758 9,102 8 209.93 3,699 POST Basin 1A
10 | Diversion1 0.417 2 758 9,102 I T Basin 1A Infiltration
11 | Diversion2 0.000 2 830 0 9 e T B Basin 1A Overflow
12 | SCS Runoff 0.002 2 1326 33 ——— e B POST Sub. 1C
13 | Combine 0.002 2 1326 33 11,12 | e | e POST Sub. 1
14 | SCS Runoff 1.278 2 724 3,966 — ——— POST Sub. 2A
15 | SCS Runoff 1.091 2 728 4,193 — el S POST Sub. 3A
16 | Reservoir 1.085 2 730 3,691 15 211.66 959 POST Basin 3A
17 | Diversiont 0.002 2 730 456 16 | e e Basin 3A Infiltration
18 | Diversion2 1.083 2 730 3,236 16 | e e Basin 3A Overflow
19 | Combine 2.136 2 724 7,202 14,18 | - | e POST To Basin 2
20 | Reservoir 2.148 2 726 7,198 19 209.60 400 POST Basin 2
21 | Diversiont 0.099 2 726 3,309 20 | e ] e Basin 2 Infiliration
22 | Diversion2 2.049 2 726 3,889 20 | e e Basin 2 Overflow
23 | SCS Runoff 0.054 2 724 191 e B POST Sub. 4B
24 | Reservoir 0.039 2 730 191 23 220.05 15.7 Sub. 4B Storage
25 | Diversiont 0.039 2 730 191 24 | ] e Sub. 4B Infiltration
26 | Diversion2 0.000 2 724 0 24 | e e Sub. 4B Overflow
27 | SCS Runoff 2.072 2 724 6,561 e D T POST Sub. 4A
28 | Combine 2.072 2 724 6,561 26,27 | e B POST Sub. 4 Total
29 | SCS Runoff 0.358 2 728 1,328 — —— POST Sub. 5A
30 | Combine 4.367 2 724 11,811 13, 22, 28,128 - e POST TOTAL
31 | Combine 0.733 2 728 13,922 5,10, 17,21, 265 | = POST Infiltration

3320-WAV-C-POST.gpw

Return Period: 2 Year

Tuesday, Jun 23, 2009




Hydrograph Summary Report

2

Hydraflow Hydrographs by Intelisolve v8.2

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 3.466 2 726 12,167 —_— ] e POST Sub. 1A
2 | SCSRunoff | 0.154 2 724 506 T I POST Sub. 1B
3 SCS Runoff 0.434 2 724 1,372 w— L e POST Sub. 1E
4 Reservoir 0.326 2 728 1,372 3 220.19 133 Sub. 1E Storage
5 Diversion1 0.326 2 728 1,372 4 ] e e Sub. 1E Infiltration
6 Diversion2 0.000 2 722 0 4 e B Sub. 1E Overflow
7 SCS Runoff 0.813 2 724 2,479 — e ] e POST Sub. 1D
8 Combine 4.344 2 726 15,152 1,2,8,7 | | e POST To Basin 1A
9 Reservoir 1.611 2 742 15,147 8 210.76 5,625 POST Basin 1A
10 | Diversiont 0.462 2 742 13,403 9 | e e Basin 1A Infiltration
11 | Diversion2 1.149 2 742 1,744 9 e e Basin 1A Overflow
12 | SCS Runoff 0.040 2 748 596 e e e POST Sub. 1C
13 | Combine 1.183 2 742 2,340 11,12 | e ] e POST Sub. 1
14 | SCS Runoff 1.958 2 724 6,236 e D B POST Sub. 2A
15 | SCS Runoff 1.787 2 728 6,967 e DT B POST Sub. 3A
16 | Reservoir 1.771 2 730 6,465 15 211.72 992 POST Basin 3A
17 | Diversiont 0.002 2 730 464 16 1 e e Basin 3A Infiltration
18 | Diversion2 1.769 2 730 6,002 16 | e e Basin 3A Overflow
19 | Combine 3.388 2 726 12,238 14,18 |  —— e POST To Basin 2
20 | Reservoir 3.408 2 726 12,234 19 209.64 422 POST Basin 2
21 | Diversiont 0.105 2 726 4,242 20 | e e Basin 2 infiltration
22 | Diversion2 3.303 2 726 7,992 20 e Basin 2 Overflow
23 | SCS Runoff 0.137 2 724 427 — e ] e POST Sub. 4B
24 | Reservoir 0.101 2 728 426 23 220.12 40.1 Sub. 4B Storage
25 | Diversiont 0.101 2 728 426 24 | | e Sub. 4B Infiltration
26 | Diversion2 0.000 2 722 0 24 el B Sub. 4B Overflow
27 | SCS Runoff 3.115 2 724 10,122 e e POST Sub. 4A
28 | Combine 3.115 2 724 10,122 26, 27 ] e POST Sub. 4 Total
29 | SCS Runoff 0.789 2 726 2,741 —— e e POST Sub. 5A
30 | Combine 7.066 2 724 23,196 13,22,28,{129 - | e POST TOTAL
31 | Combine 0.964 2 728 19,907 5,10, 17, 31, 253 | weeeen POST Infiltration

3320-WAV-C-POST.gpw

Return Period: 10 Year

Tuesday, Jun 23, 2009




Hydrograph Summary Report

3

Hydraflow Hydrographs by Intelisolve v8.2

Hyd.| Hydrograph Peak Time | Timeto Hyd. Inflow Maximum Total Hydrograph
No. type flow interval | peak volume hyd(s) elevation strge used description
{origin} (cfs) {min} {min) {cuft) () {cuft)
1 SCS Runoff 5.228 2 726 18,776 w— e e POST Sub. 1A
2 SCS Runoff 0.337 2 724 1,027 e B B - POST Sub. 1B
3 SCS Runoff 0.639 2 724 2,071 — el B POST Sub. 1E
4 Reservoir 0.354 2 730 2,070 3 220.33 234 Sub. 1E Storage
5 Diversion1 0.354 2 730 2,070 e Sub. 1E Infiltration
6 Diversion2 0.000 2 718 0 D Sub. 1E Overflow
7 SCS Runoff 1.251 2 724 3,897 e D B POST Sub. 1D
8 Combine 6.659 2 726 23,700 1,2,6,7 | e | POST To Basin 1A
9 Reservoir 5.293 2 730 23,695 8 211.13 6,543 POST Basin 1A
10 | Diversiont 0.483 2 730 16,941 9 | e ——— Basin 1A Infiltration
11 | Diversion2 4.810 2 730 6,755 9 I e Basin 1A Overflow
12 | SCS Runoff | 0.377 2 730 2,233 e . — POST Sub. 1C
13 | Combine 5.187 2 730 8,988 11,12 e R — POST Sub. 1
14 | SCS Runoff 2.868 2 724 9,359 i T B POST Sub. 2A
15 | SCS Runoff 2.729 2 728 10,861 - ———— e POST Sub. 3A
16 | Reservoir 2.702 2 728 10,359 15 211.80 1,030 POST Basin 3A
17 | Diversion1 0.002 2 728 472 6 | e e Basin 3A Infiltration
18 | Diversion2 2.700 2 728 9,887 16 e e Basin 3A Overflow
19 | Combine 5.092 2 724 19,245 14,18 | e POST To Basin 2
20 | Reservoir 5.106 2 726 19,241 19 209.68 453 POST Basin 2
21 | Diversion1 0.112 2 726 5,144 20 | e Basin 2 Infiltration
22 | Diversion2 4.994 2 726 14,097 20 e ——— Basin 2 Overflow
23 | SCS Runoff 0.270 2 724 811 ——— —_— ] e POST Sub. 4B
24 | Reservoir 0.165 2 730 811 23 220.27 87.6 Sub. 4B Storage
25 | Diversion1 0.165 2 730 811 24 el Sub. 4B Infiltration
26 | Diversion2 0.000 2 720 0 24 e - Sub. 4B Overflow
27 | SCS Runoff 4.514 2 724 14,994 R T B POST Sub. 4A
28 | Combine 4514 2 724 14,994 26, 27 e T B POST Sub. 4 Total
29 | SCS Runoff 1.451 2 726 4,956 ] e e POST Sub. 5A
30 | Combine 13.58 2 726 43,036 13,22,28,28 -~— | - POST TOTAL
31 | Combine 1.113 2 730 25,438 5,10, 17, 21, 25— | wreme POST Infiltration

3320-WAV-C-POST.gpw

Return Period: 100 Year

Tuesday, Jun 23, 2009




Worksheet 2: Runoff curve number and runoff

SM-3320

Project: 531-537 Mass. Ave. By ECS Date 4/6/09
Location:  Acton, MA Checked Date
Circle one: Present Developed Subcatchment 1A
1. Runoff curve number (CN)
Soil name Cover description Area |Product of
and CN1 CN x Area
hydrologic (cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4
appendix A) area ratio)
— Impervious 98 | | oss 83.30
655
B Grass- Good Condition 61 0.01 0.61
626B
A Grass- Good Condition 39 1 o009 3.51
2538 B ‘
A Grass- Good Condition 39 | 0.04 1.56
1/ Use only one CN source per line. Totals =} 0.99 88.98
CN (weighted) = total product = 88.98 = 89.88 Use CN = 89.9
total area 0.99

2. Runoff

Storm #1 Storm #2 Storm #3
FrequUenGy........ocoveeeeereeeerecreeeean. yr 2 10 100 |
Rainfall, P (24-hour)..........cocooen...... in I 31 1 45 | b4
Runoff, Q... in 2.07 3.38 5.22

(Use P and CN with table 2-1, fig. 2-1,)
oregs. 2-3 and 2-4.)

{7423

] 12159 | 18768 |

D-2 (210-VI-TR-55, Second Ed., June 1986)



Worksheet 3: Time of Concentration (Tc) or travel time (Tt) SM-3320

Project:  531-537 Mass. Ave. By ECS Date 4/6/09
Location: Acton, MA Checked Date
Circle one: Present Developed] Subcatchment 1A
Circle one: L_Tc Tt through
subarea
Sheet flow (Applicable to Tc only) Segment ID}
1. Surface Description (table 3-1)
2. Mannings roughness coeff., n (table 3-1)
3. Fiow length, L (total L <= 300 ft) ft
4. Two-yr 24-hr rainfall, P2 in
5. Land Slope, s ft/ft
6. Tt = 0.007 (nL)*0.8 / (P2%0.5 s"0.4) Compute Tt hr 0.11 |
Shallow concentrated Flow Segment D] BC
7. Surface Description (paved or unpaved)
8. Flow Length, L
9. Watercourse slope, s ft/ft
10. Average Velocity, V (figure 3-1) ftis]
11. Tt =L/ 3600V Compute Tt hr{ 0.01 0.01 |}
Channel flow Segment ID
12. Cross sectional flow area, a sf
13. Wetted perimeter, pw ft
14. Hydraulic radius, r=a/wp Compute r ft
15. Channel Slope, s ft/ft
16. Manning's roughness coeff., n
17.V=149¢2/3sM/2/n Compute V ft/s
18. Flow length, L ft
19. Tt =L / 3600V Compute Tt hr 0.00 |
20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hrj 0.11
min{ 6.8
(210-VI-TR-55, Second Ed., June 1986) D-3



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 1

POST Sub. 1A

Hydrograph type = SCS Runoff
Storm frequency = 2yrs

Time interval = 2 min
Drainage area = 0.990 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 3.10in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Jun 23, 2009

2.158 cfs

12.10 hrs

7,430 cuft
89.9

0 ft
6.8

Typ
484

min
elll

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.10 2.168 <<
12.13 2.074

...End

( Printed values >= 95.00% of Qp.)



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 1

POST Sub. 1A

Hydrograph type = SCS Runoff
Storm frequency = 10yrs

Time interval = 2 min
Drainage area = 0.990 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 4.50in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Jun 23, 2009

3.466 cfs
12.10 hrs
7,430 cuft
89.9

0ft

6.8 min
Type il
484

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.10 3.466 <<
12.13 3.315

..End

( Printed values >= 95.00% of Qp.)



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 1

POST Sub. 1A

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 0.990 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 6.40in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Jun 23, 2009

5.228 cfs
12.10 hrs
7,430 cuft
89.9

0ft

6.8 min
Type Il
484

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.10 5.228 <<
12.13 4.985

..knd

( Printed values >= 95.00% of Qp.)



Worksheet 2: Runoff curve number and runoff

SM-3320

(Use P and CN with table 2-1, fig. 2-1,)
or egs. 2-3 and 2-4.)

Runoff, Q... of | 217 | 540 ] 1095

D-2 (210-VI-TR-55, Second Ed., June 1986)

Project:  531-537 Mass. Ave. By ECS Date 4/6/09
Location: Acton, MA Checked Date
Circle one: Present Developed Subcatchment 1B
1. Runoff curve number (CN)
Soil name Cover description Area [Product of
and CN 1/ CN x Area
hydrologic (cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4

(appendix area ratio)

— Impervious 98 i 005 4.90

253B
A Grass- Good Condition 3G} 0.07 2.73
|
i ]

1/ Use only one CN source per line. Totals = 0.12 7.63

CN (weighted) = total product = 7.63 = 63.58 Use CN = 63.6

total area 0.12
2. Runoff
Storm #1 Storm #2 Storm #3

Frequency.........ccoooeocveeceaneee. yr 2 10 100
Rainfall, P (24-hour).................. in 31 ] 45 64
Runoff, Q....ccoovevieiieeecneen in 0.50 1.24 2.51



Worksheet 3: Time of Concentration (Tc) or travel time (Tt) SM-3320

Project: 531-537 Mass. Ave. By ECS Date 4/6/09
Location: Acton, MA Checked Date
Circle one; Present Develoéeﬂ Subcatchment 1B
Circle one: I Tc Tt through
subarea

Sheet flow (Applicable to Tc only) Segment ID}

1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)
3. Flow length, L (total L <= 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s P

6. Tt = 0.007 (nL)*0.8 / (P2"0.5 s"0.4) Compute Tt hr 0.09 |

Shallow concentrated Flow Segment ID}

7. Surface Description (paved or unpaved)

8. Flow Length, L

9. Watercourse slope, s

10. Average Velocity, V (figure 3-1) ft/s

11. Tt = L / 3600V Compute Tt hr 0.01 |

Channel flow Segment ID]

12. Cross sectional flow area, a sf

13. Wetted perimeter, pw

14. Hydraulic radius, r=a/wp Compute r

15. Channe! Slope, s ft/ft

16. Manning's roughness coeff., n

17.V=149r2/3sM/2/n Compute V ftis

18. Flow length, L

19. Tt =L/ 3600V Compute Tt hr 0.00 |

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hr %110
min .

(210-VI-TR-55, Second Ed., June 1986) D-3



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 2

POST Sub. 1B

Hydrograph type = SCS Runoff
Storm frequency = 2vyrs

Time interval = 2 min
Drainage area = 0.120 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 3.10in
Storm duration = 24 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

i nunnn

Tuesday, Jun 23, 2009

0.048 cfs
12.10 hrs
203 cuft
63.6

Oft

6.1 min
Type llI
484

Hydrograph Discharge Table

Time -- Qutflow
(hrs cfs)

12.07 0.047
12.10 0.048 <<

...End

( Printed values >= 85.00% of Qp.)



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 2

POST Sub. 1B

Hydrograph type = SCS Runoff
Storm frequency = 10 yrs

Time interval = 2 min
Drainage area = 0.120 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 4.50in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Jun 23, 2009

0.154 cfs
12.07 hrs

203

cuft

63.6

0ft
6.1

Typ
484

min
e |l

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.07 0.154 <<
12.10 0.148

...End

{ Printed values >= 85.00% of Qp.)



Hydrograph Report
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Hydraflow Hydrographs by Intelisoive v9.2

Hyd. No. 2

POST Sub. 1B

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 0.120 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 6.40in
Storm duration = 24 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

{1 3 T | T 1 O VI | |

Tuesday, Jun 23, 2009

0.337 cfs
12.07 hrs
203 cuft
63.6

0 ft
6.1

Typ
484

min
e HI

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.07 0.337 <<

..kEnd

{ Printed values >= 95.00% of Qp.)



Worksheet 2: Runoff curve number and runoff

SM-3320

Project: 531-537 Mass. Ave. By ECS Date 4/6/09

Location: Acton, MA Checked Date

Circle one: Present Developed Subcatchment 1E

1. Runoff curve number (CN)
Soil name Cover description Area  |Product of|

and CN 1/ CN x Area
hydrologic {cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4
(appendix area ratio)
— Impervious 98 0.10 9.80
626B
A Grass- Good Condition 39 0.01 0.39
i
1/ Use only one CN source per line. Totals = 0.11 10.19
CN (weighted) = total product = 10.19 = 92.64 Use CN = 92.6
total area 0.11
2. Runoff
Storm #1 Storm #2 Storm #3

FIEqQUENCY........veeeeeeereeerarernen. yr 2 10 100

Rainfall, P (24-hour)................... in 31 45 54

Runoff, Q..o in 2.32 3.67 5.54

(Use P and CN with table 2-1, fig. 2-1,)

or egs. 2-3 and 2-4.)

Runoff, Q.....oooeevvereecre cf 924 1465 | 2210 |

D-2 (210-VI-TR-55, Second Ed., June 1986)



Worksheet 3: Time of Concentration (Tc) or travel time (Tt) SM-3320

Project: 531-537 Mass. Ave. By ECS Date 4/6/09
l.ocation: Acton, MA Checked Date
Circle one: Present Eeveloéea Subcatchment 1E
Circle one: | Tc Tt through
subarea
Sheet flow (Applicable to Tc only) Segment ID

1. Surface Description (table 3-1)
2. Mannings roughness coeff., n (table 3-1)

3. Flow length, L (total L <= 300 ft)

4. Two-yr 24-hr rainfall, P2 in

5. Land Slope, s fift] 002

6. Tt = 0.007 (nL.)*0.8 / (P2*0.5 s"0.4) Compute Tt hri 0.01 0.01 |

Shallow concentrated Flow

7. Surface Description (paved or unpaved)

8. Flow Length, L.

9. Watercourse slope, s

10. Average Velocity, V (figure 3-1)

11. Tt=L/3600V Compute Tt hr 0.00 |

Channel flow Segment ID

12. Cross sectional flow area, a sf

13. Wetted perimeter, pw ft

14. Hydraulic radius, r=a/wp Compute r ft

15. Channet Slope, s fi/ft

16. Manning's roughness coeff., n

17.V=1.4912/3s"/2/n Compute V ft's

18. Flow length, L ft

19. Tt= L /3600V Compute Tt hr 0.00 |

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hri 0.10

minj 6.0

(210-VI-TR-55, Second Ed., June 1986) D-3



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 3

POST Sub. 1E

Hydrograph type = = SCS Runoff
Storm frequency = 2yrs

Time interval = 2 min
Drainage area = 0.110 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 3.10in
Storm duration = 24 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

i aunn

Tuesday, Jun 23, 2009

0.281 cfs
12.07 hrs
865 cuft
92.6

0ft

6.0 min
Type
484

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.07 0.281 <<

...End

( Printed values >= 85.00% of Qp.)



Hydrograph Report
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Hydraflow Hydrographs by Intelisoive v9.2

Hyd. No. 3

POST Sub. 1E

Hydrograph type = SCS Runoff
Storm frequency = 10 yrs
Time interval = 2 min
Drainage area = 0.110 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 450in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Jun 23, 2009

0.434 cfs
12.07 hrs
865 cuft
926

O ft

6.0 min
Type Il
484

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.07 0.434 <<

...End

{ Printed values >= 95.00% of Qp.)



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v8.2

Hyd. No. 3

POST Sub. 1E

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 0.110 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 6.40in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Jun 23, 2009

0.639 cfs
12.07 hrs
865 cuft
92.6

0 ft

6.0 min
Type lli
484

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.07 0.639 <<
...End

( Printed values »= 85.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 4
Sub. 1E Storage

Hydrograph type
Storm frequency
Time interval
inflow hyd. No.
Max. Elevation

[E N N O ¥

Reservoir

2yrs

2 min

3 - POST Sub. 1E
22012 ft

Peak discharge
Time to peak
Hyd. volume
Reservoir name
Max. Storage

Tuesday, Jun 23, 2009

0.210 cfs

12.13 hrs

865 cuft

Sub. 1E Storage
86 cuft

Storage Indication method used. Outflow includes exfiltration.

Hydrograph Discharge Table

Time

(hrs) cfs
12.10 0.251
12.13 0.199
12.17 0.155

...End

inflow Elevation

22012
220.12 <<
220.12

cfs cfs

cfs

CivA CivB CivC PfRsr WrA WrB
cfs cfs cfs

cfs

( Printed values >= 85.00% of Qp.)

WrD Exfil Outflow
cfs cfs cfs

..... 0.205 0.205
----- 0.210 0.210 <<
_____ 0.202 0.202



Hydrograph Report
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Hydraflow Hydrographs by intelisolve v8.2

Tuesday, Jun 23, 2009

Hyd. No. 4

Sub. 1E Storage

Hydrograph type = Reservoir Peak discharge = 0.326 cfs

Storm frequency = 10 yrs Time to peak = 12.13 hrs

Time interval = 2 min Hyd. volume = 865 cuft

inflow hyd. No. = 3-POST Sub. 1E Reservoirname = Sub. 1E Storage
Max. Elevation = 22019 ft Max. Storage = 133 cuft

Storage Indication method used. Outflow includes exfiltration.

Hydrograph Discharge Table (Printed values »= 95.00% of Gp)
Time inflow Elevation CivA ClvB CIvC PfRsr WrA WrB WrC WrD Exfil Outflow
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
1210  0.387 22018 = - e e e e eeen e e 0.318 0.318
1213  0.305 22019 << —eem e e e — en 0.326  0.326 <<
1217 0237 220.18 — e e e e e 0312 0.312

...End



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v8.2

Hyd. No. 4
Sub. 1E Storage

Hydrograph type
Storm frequency
Time interval
inflow hyd. No.
Max. Elevation

o

Reservoir

100 yrs

2 min

3 -POST Sub. 1E
220.33 ft

Peak discharge
Time to peak
Hyd. volume
Reservoir name
Max. Storage

na uwnn

Tuesday, Jun 23, 2009

0.354 cfs

12.17 hrs

865 cuft

Sub. 1E Storage
234 cuft

Storage indication method used. Outflow includes exfiltration.

Hydrograph Discharge Table

Time inflow Elevation CivA CivB
(hrs) cfs ft cfs cfs
12.03 0.605 22021 - I
12.07 0639<< 22025 W —— @ e
12.10 0.568 220.29 — —
12.13 0.447 220.32 — e
12.17 0.346 22033 << —eme e
12.20 0.291 220.32 e e
12.23 0.263 22031 - ————
12.27 0.244 22029 e e
12.30 0.225 220.27 e e
12.33 0.207 220.25 JR— —
12.37 0.188 220.22 — —
12.40 0.169 220.20 —— —_—

...End

{ Printed values >= 95.00% of Qp.)

WrD Exfil Outflow
cfs cfs cfs
————— 0.349 0.349
— 0.351 0.351
— 0.352 0.352
----- 0.353 0.353
----- 0.354 0.354 <<
----- 0.353 0.353
----- 0.353 0.353
————— 0.352 0.352
----- 0.352 0.352
— 0.351 0.351
----- 0.350 0.350
----- 0.341 0.341



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 5

Sub. 1E Infiltration

Hydrograph type = Diversion1

Storm frequency = 2yrs

Time interval = 2 min

Inflow hydrograph = 4 - Sub. 1E Storage
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

[ I T |

Tuesday, Jun 23, 2009

0.210 cfs
12.13 hrs
865 cuft

6
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(hrs) cfs cfs

12.10 0.205 0.000
12.13 0.210 << 0.000
12.17 0.202 0.000

...End

Outflow
cfs

0.205
0.210 <<
0.202

{ Printed values >= 85.00% of Qp.)
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 5
Sub. 1E Infiltration

Hydrograph type = Diversion1

Storm frequency = 10 yrs

Time interval = 2 min

inflow hydrograph = 4 - Sub. 1E Storage
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Tuesday, Jun 23, 2009

0.326 cfs
12.13 hrs
865 cuft

6
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(hrs) cfs cfs

12.10 0.318 0.000
12.13 0.326 << 0.000
12.17 0.312 0.000

...End

Outflow
cfs

0.318
0.326 <<
0.312

{ Printed values >= 95.00% of Qp.)
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Tuesday, Jun 23, 2009
Hyd. No. 5

Sub. 1E Infiltration

Hydrograph type = Diversion1 Peak discharge = 0.354 cfs

Storm frequency = 100 yrs Time to peak = 12.17 hrs

Time interval = 2 min Hyd. volume = 865 cuft

Inflow hydrograph = 4 - Sub. 1E Storage 2nd diverted hyd. = 6

Diversion method Pond - Pond structure Exfiltration

{ Printed values >= 85.00% of Qp.)

Hydrograph Discharge Table

Time Inflow 2nd Diverted Outflow
(hrs) cfs cfs cfs
12.03 0.349 0.000 0.349
12.07 0.351 0.000 0.351
12.10 0.352 0.000 0.352
12.13 0.353 0.000 : 0.353
12.17 0.354 << 0.000 0.354 <<
12.20 0.353 0.000 0.353
12.23 0.353 0.000 0.353
12.27 0.352 0.000 0.352
12.30 0.352 0.000 0.352
12.33 0.351 0.000 0.351
12.37 0.350 0.000 0.350
12.40 0.341 0.000 0.341

...End



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 6

Sub. 1E Overflow

Hydrograph type = Diversion2

Storm frequency = 2yrs

Time interval = 2 min :
Inflow hydrograph = 4 - Sub. 1E Storage
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Tuesday, Jun 23, 2009

0.000 cfs
11.83 hrs
0 cuft

5
Exfiltration

Hydrograph Discharge Table

Time inflow 2nd Diverted
(hrs) cfs cfs
11.83 0.087 0.067

...End

Outflow
cfs

0.000 <<

{ Printed values >= 95.00% of Qp.)
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 6
Sub. 1E Overflow

Hydrograph type = Diversion2

Storm frequency = 10 yrs

Time interval = 2 min

Inflow hydrograph = 4 - Sub. 1E Storage
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

W unn

Tuesday, Jun 23, 2009

0.000 cfs
12.03 hrs
0 cuft

5
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(hrs) cfs cfs
12.03 0.241 0.241

...End

Outflow
cfs

0.000 <<

( Printed values >= 95.00% of Qp.)
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Hydraflow Hydrographs by intelisolve v9.2

Hyd. No. 6
Sub. 1E Overflow

Hydrograph type = Diversion2

Storm frequency = 100 yrs

Time interval = 2 min

Inflow hydrograph = 4 - Sub. 1E Storage
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

{11 T I | O 1 I 1

Tuesday, Jun 23, 2009

0.000 cfs
11.97 hrs
0 cuft

5
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(hrs) cfs cfs
11.97 0.247 0.247

...End

Outflow
cfs

0.000 <<

{ Printed values >= 95.00% of Qp.)



Worksheet 2: Runoff curve number and runoff

Project: 531-537 Mass. Ave.

Location: Acton, MA

Checked Date

By ECS Date 4/6/09

SM-3320

Circle one: Present Developed Subcatchment 1D
1. Runoff curve number (CN)
Soil name Cover description Area |Product of]
and CN 1/ ICN x Area
hydrologic| (cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4
{appendix area ratio)
— Impervious 98 | 019 | 1862
6268
A Grass- Good Condition 39 0.04 1.56
| |
1/ Use only one CN source per line. Totals = 0.23 20.18
CN (weighted) = total product = 20.18 = 87.74 Use CN= 87.7
total area 0.23
2. Runoff
Storm #1 Storm#2 Storm #3
Frequency.........cccocceeceeeeveecen. yr 2 0] 100
Rainfall, P (24-hour)........c.......... in 31 45 54
Runoff, Q..o in 1.89 3.17 4.98

or egs. 2-3 and 2-4.)
Runoff, Q..o cf
D-2

[A575_| 2647 | 4160 |

(210-VI-TR-55, Second Ed., June 1986)



Worksheet 3: Time of Concentration (Tc) or travel time (Tt) SM-3320

Project: 531-537 M

ass. Ave. By ECS Date 4/6/09

L.ocation: Acton, MA

Checked Date

Circle one: Present Peveloped Subcatchment 1D
Circle one: | T Tt through

subarea
Sheet flow (Applicable to Tc only) SegmentID] AB |

1. Surface Description (table 3-1)
2. Mannings roughness coeff., n (table 3-1)

3. Flow length, L (total L <= 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

6. Tt = 0.007 (nL)*0.8 / (P2%0.5 s*0.4) Compute Tt hr] 0.02 0.02

Shallow concentrated Flow Segment ID{ B-

7. Surface Description (paved or unpaved)

8. Flow Length, L fti 125

9. Watercourse slope, s fuftl 005 |

10. Average Velocity, V (figure 3-1) fis] 45 |

11. Tt =L/ 3600V Compute Tt hr] 0.01 0.01

Channel flow Segment ID[T

12. Cross sectional flow area, a

13. Wetted perimeter, pw

14. Hydraulic radius, r=a/wp Compute r

15. Channel Slope, s

16. Manning's roughness coeff., n

17.V=149r2/13sM/2/n Compute V

18. Flow length, L

19. Tt =L/ 3600V Compute Tt hr 0.00

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hrf 0.10
min 6.0

(210-VI-TR-55, Second Ed., June 1986) D-3




Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 7

POST Sub. 1D

Hydrograph type =~ = SCS Runoff
Storm frequency = 2yrs

Time interval = 2 min
Drainage area = 0.230 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 3.10in
Storm duration = 24 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

1 N T O O I 1

Tuesday, Jun 23, 2009

0.492 cfs

12.07 hrs

1,474 cuft
87.7

O ft
6.0

Typ
484

min
e lll

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.07 0.492 <<

...End

{ Printed values >= 95.00% of Qp.)



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 7
POST Sub. 1D

Hydrograph type = SCS Runoff
Storm frequency = 10yrs

Time interval = 2 min
Drainage area = 0.230 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 4.50in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Jun 23, 2009

0.813 cfs
12.07 hrs
1,474 cuft
87.7

Oft

6.0 min
Type i
484

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.07 0.813 <<

...End

( Printed values >= 95.00% of Qp.)



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 7

POST Sub. 1D

Hydrograph type =~ = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 0.230 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 6.40in
Storm duration = 24 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Jun 23, 2009

1.251 cfs
12.07 hrs
1,474 cuft
87.7

0 ft

6.0 min
Type Il
484

Hydrograph Discharge Table

Time -- Qutflow
(hrs cfs)

12.07 1.251 <<

...End

( Printed values >= 95.00% of Qp.}



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Tuesday, Jun 23, 2009

Hyd. No. 8

POST To Basin 1A

Hydrograph type = Combine Peak discharge = 2.651 cfs
Storm frequency = 2vyrs Time to peak = 12.10 hrs
Time interval = 2 min Hyd. volume = 9,107 cuft
Inflow hyds. =1,2,6,7 Contrib. drain. area= 1.340 ac
Hydrograph DiSCharge Table { Printed values >= 85.00% of Qp.)
Time Hyd. 1+ Hyd. 2 + Hyd. 6 + Hyd. 7= Outflow
(hrs) (cfs) (cfs) (cfs) {cfs) (cfs)
12.07 2.029 0.047 0.000 0.492 << 2.567
12.10 2.158 <<  0.048<<  0.000 0.445 2.651 <<

...End



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v8.2

Tuesday, Jun 23, 2009

Hyd. No. 8

POST To Basin 1A

Hydrograph type = Combine Peak discharge = 4.344 cfs
Storm frequency = 10 yrs Time to peak = 12.10 hrs
Time interval = 2 min Hyd. volume = 9,107 cuft
Inflow hyds. =1,2,6,7 Contrib. drain. area= 1.340 ac
Hydrograph Discharge Table { Printed values >= 95.00% of Qp.)
Time Hyd. 1+ Hyd. 2 + Hyd. 6 + Hyd. 7 = Outflow
(hrs) (cfs) (cfs) (cfs) {cfs) {cfs)
12.07 3.279 0.154 << 0.000 0.813 << 4.247
12.10 3466 <<  0.148 0.000 0.731 4.344 <<

...End



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v8.2

Tuesday, Jun 23, 2009

Hyd. No. 8

POST To Basin 1A

Hydrograph type = Combine Peak discharge @ = 6.659 cfs
Storm frequency = 100 yrs Time to peak = 12.10 hrs
Time interval = 2 min Hyd. volume = 9,107 cuft
Inflow hyds. =1,2,6,7 Contrib. drain. area= 1.340 ac
Hydrograph DiSCharge Table ( Printed values >= 95.00% of Qp.)
Time Hyd. 1+ Hyd. 2 + Hyd. 6 + Hyd. 7= Outflow
(hrs) (cfs) (cfs) (cfs) (cfs) (cfs)
12.07 4.965 0.337 << 0.000 1.251 << 6.552
12.10 5228 << 0.313 0.000 1.117 6.659 <<

...End



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v9.2

Tuesday, Jun 23, 2009

Hyd. No. 9

POST Basin 1A

Hydrograph type = Reservoir Peak discharge = 0.417 cfs

Storm frequency = 2yrs Time to peak = 12.63 hrs

Time interval = 2 min Hyd. volume = 9,102 cuft

Inflow hyd. No. = 8- POST To Basin 1A Reservoir name = Basin 1A

Max. Elevation = 209.93 ft Max. Storage = 3,699 cuft

Storage Indication method used. Outflow includes exfiltration.

Hydrograph Discharge Table (Printod values >= 65.00% of Op.)
Time inflow Elevation CivA CivB CIvC PfRsr WrA WrB WrC WrD Exfil Outflow
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
1223 1584 209.60 0.065 —em-  meem e e —— e e 0.399 0.399
1227  1.381 209.66 0.065 - e e e e — e 0.403  0.403
12.30  1.240 209.71 0.065 - @ e e - —— e - 0.406  0.406
12.33  1.138 209.76 0.065 - = - e e e 0.408 0.408
12.37  1.049 209.80 0.065 - - - ——n — - 0410 0410
12.40 0957 209.83 0.065 - @ ———m e — e e 0.412 0412
1243 0865 209.86 0.065 - —— e T 0.413 0413
12.47  0.771 209.88 0.065 - @ e e e 0.415 0.415
12.50 0676 209.90 0.065 —— - e e e e —  0.416  0.416
1253 0585 209.91 0.065 - = e — - 0.416 0416
12,57  0.507 209.92 0.065 - = e e e — 0.417  0.417
12.60  0.449 209.93 0.065 —— - e e e e e 0.417 0417
12.63  0.411 209.93<<  0.065 - @ e eemm e e — 0.417  0.417 <<
1267 0.385 209.93 0.065 - @ e e - e 0.417  0.417
12.70  0.368 209.92 0.065 - @ e e e — e 0.417 0417
1273  0.357 209.92 0.065 - = - R — 0417 0417
1277  0.347 209.92 0.065 - - e e 0.416  0.416
12.80  0.337 209.91 0.065 - e e e e - - 0416 0416
12.83  0.327 209.91 0.065 - e e e e — e 0.416  0.416
12.87 0317 209.90 0.065 - - — e — e - 0416 0416
12.90  0.307 209.90 0.065 - = e e - e - 0415 0415
12.93 0297 209.89 0.065 -—- e emmee emeee e e - 0415 0415
12.97 0287 209.88 0.065 —— = e T 0.415 0.415
13.00 0277 209.87 0.065 - T T 0.414 0414
13.03  0.267 209.87 0.065 - = - e e —— e 0.414 0414
13.07  0.259 209.86 0.065 -—- e e - 0413 0413
13.10  0.252 209.85 0.065 - = e — e —  —— 0413 0413
13.13  0.247 209.84 0.065 - e e — e e — 0412 0412
13.17 0.243 209.83 0.065 - e —— ———memee e 0.412 0.412
13.20 0.240 209.82 0.065 —— @ e e —— e e 0.411  0.411
1323 0237 209.81 0.0685 —mr e e e T 0411 0411
13.27 0.235 209.80 0.065 -—- m——— e e e e — 0.410 0.410
13.30 0232 209.79 0.065 -—— = e eem emeem e ——— 0410 0410
13.33 0230 209.78 0.065 -  —— = e w0409 0.409
13.37 0227 209.77 0.085 - @ e e e e 0.409  0.409
13.40 0.224 209.76 0.065 - = - - e e e - 0408 0408
13.43 0222 209.75 0.065 —— e e e e e e 0.407  0.407
13.47 0.219 209.73 0.065 - —— e —— ————— ——— 0.407 0.407
13.50 0217 209.72 0.065 -~  —— e e emeem — 0406 0406
13.53  0.214 209.71 0.065 - @ T - - 0406  0.406
13.57  0.211 209.70 0.065 - B ——-  —— 0405 0405



POST Basin 1A

Hydrograph Discharge Table

Time
(hrs)

13.60
13.63
13.67
13.70
13.73
13.77
13.80
13.83
13.87
13.90
13.93
13.97
14.00
14.03

...End

Inflow Elevation

cfs

0.209
0.206
0.204
0.201
0.198
0.196
0.193
0.190
0.188
0.185
0.182
0.180
0.177
0.175

ft

209.69
209.68
209.67
209.66
209.64
209.83
209.62
209.61
209.60
209.58
209.57
209.56
209.54
209.53

CivA
cfs

0.065
0.065
0.065
0.065
0.065
0.065
0.065
0.065
0.065
0.065
0.065
0.065
0.065
0.065

PfRsr
cfs

Exfil
cfs

0.404
0.404
0.403
0.403
0.402
0.401
0.401
0.400
0.399
0.399
0.398
0.397
0.397
0.396

11

Outflow
cfs

0.404
0.404
0.403
0.403
0.402
0.401
0.401
0.400
0.399
0.399
0.398
0.397
0.397
0.396



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v0.2

Tuesday, Jun 23, 2009

Hyd. No. 9

POST Basin 1A

Hydrograph type = Reservoir Peak discharge = 1.611 cfs

Storm frequency = 10 yrs Time to peak = 12.37 hrs

Time interval = 2 min Hyd. volume = 9,102 cuft

Inflow hyd. No. = 8 - POST To Basin 1A Reservoirname = Basin 1A

Max. Elevation = 210.76 ft Max. Storage = 5,625 cuft

Storage indication method used. Outflow includes exfiltration.

Hydrograph Discharge Table ( Printed values >= 95.00% of Qp.)
Time Inflow Elevation CivA CivB CivC PiRsr WrA WrB WrC WrD Exfil Outflow
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
12.33 1.809 210.75 0.065 -—— -~ ——— R 0.038 -—-- 1.061 0.462 1.662
12.37 1.663 210.76 << 0.085 - - e e 0.039 --—- 1.109 0.462 1.611 <<
12.40 1.56156 210.76 0.065 -——-  -— —— e 0.039 -—- 1.103 0.462 1.605
12.43 1.366 210.75 0.065 - B ——— ———— 0.038 -—- 1.0568 0.462 1.558

...End



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v8.2

Hyd. No. 9

POST Basin 1A

Hydrograph type = Reservoir

Storm frequency = 100 yrs

Time interval = 2 min

Inflow hyd. No. = 8- POST To Basin 1A
Max. Elevation = 21113 ft

Peak discharge
Time to peak
Hyd. volume
Reservoir name
Max. Storage

W au

Tuesday, Jun 23, 2009

5.293 cfs
12.17 hrs
9,102 cuft
Basin 1A
6,543 cuft

Storage Indication method used. Outflow includes exfiltration.

Hydrograph Discharge Table

Time inflow Elevation CivA CivB CivC
(hrs) cfs ft cfs cfs cfs
12.17 5.309 211.13<< 08608 -——-

...End

PfRsr WrA WrB WrcC

cfs

cfs cfs cfs

0.478 0.121

( Printed vaiues >= 95.00% of Qp.}

WrD Exfil Outflow
cfs cfs cfs
4210 0483 5.293 <<
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Tuesday, Jun 23, 2009
Hyd. No. 10

Basin 1A Infiltration

Hydrograph type = Diversion1 Peak discharge = 0.417 cfs

Storm frequency = 2yrs Time to peak = 12.63 hrs

Time interval = 2 min Hyd. volume = 9,102 cuft

Inflow hydrograph = 9 - POST Basin 1A 2nd diverted hyd. = 11

Diversion method = Pond - Pond structure = Exfiltration

{ Printed values >= 85.00% of Qp.)

Hydrograph Discharge Table

Time Inflow 2nd Diverted Outflow
(hrs) cfs cfs cfs
12.23 0.399 0.000 0.399
12.27 0.403 0.000 0.403
12.30 0.406 0.000 0.406
12.33 0.408 0.000 0.408
12.37 0.410 0.000 0.410
12.40 0.412 0.000 0.412
12.43 0.413 0.000 0.413
12.47 0.415 0.000 0.415
12.50 0.416 0.000 0.416
12.53 0.416 0.000 0.416
12.57 0.417 0.000 0.417
12.60 0.417 0.000 0.417
12.63 0.417 << 0.000 0.417 <<
12.67 0.417 0.000 0.417
12.70 0.417 0.000 0.417
12.73 0.417 0.000 0.417
12.77 0.416 0.000 0.416
12.80 0.416 0.000 0.416
12.83 0.416 0.000 0.416
12.87 0.416 0.000 0.416
12.90 0.415 0.000 0.415
12.93 0.415 0.000 0.415
12.97 0.415 0.000 0.415
13.00 0.414 0.000 0.414
13.03 0.414 0.000 0.414
13.07 0.413 0.000 0.413
13.10 0.413 0.000 0.413
13.13 0.412 0.000 0.412
13.17 0.412 0.000 0.412
13.20 0.411 0.000 0.411
13.23 0.411 0.000 0.411
13.27 0.410 0.000 0.410
13.30 0.410 0.000 0.410
13.33 0.409 0.000 0.409
13.37 0.409 0.000 0.409
13.40 0.408 0.000 0.408
13.43 0.407 0.000 0.407
13.47 0.407 0.000 0.407
13.50 0.406 0.000 0.406
13.53 0.406 0.000 0.406

13.57 0.405 0.000 0.405



Basin 1A infiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted Outfiow
(hrs) cfs cfs cfs
13.60 0.404 0.000 0.404
13.63 0.404 0.000 0.404
13.67 0.403 0.000 0.403
13.70 0.403 0.000 0.403
13.73 0.402 0.000 0.402
13.77 0.401 0.000 0.401
13.80 0.401 0.000 0.401
13.83 0.400 0.000 << 0.400
13.87 0.399 0.000 0.399
13.90 0.399 0.000 0.399
13.93 0.398 0.000 ., 0.398
13.97 0.397 0.000 0.397
14.00 0.397 0.000 0.397
14.03 0.396 0.000 0.396

...End
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 10

Basin 1A Infiltration

Hydrograph type
Storm frequency
Time interval

Inflow hydrograp

Diversion method

Diversion1
10 yrs
2 min
h

Pond -

9 - POST Basin 1A

Tuesday, Jun 23, 2009

Peak discharge = 0.462 cfs
Time to peak = 12.37 hrs
Hyd. volume = 9,102 cuft
2nd diverted hyd. = 11

Pond structure = Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(hrs) cfs cfs
12.17 0.446 0.004
12.20 0.498 0.049
12.23 0.841 0.386
12.27 1.187 0.729
12.30 1.431 0.970
12.33 1.562 1.100
12.37 1611 << 1.149 <<
12.40 1.605 1.142
12.43 1.558 1.096
12.47 1.483 1.021
12.50 1.386 0.925
12.53 1.275 0.815
12.57 1472 0.714
12.60 1.077 0.620
12.63 0.986 0.530
12.67 0.905 0.449
12.70 0.834 0.379
12.73 0.774 0.320
12.77 0.729 0.276
12.80 0.704 0.251
12.83 0.680 0.227
12.87 0.657 0.204
12.90 0.634 0.183
12.93 0.613 0.162
12.97 0.593 0.142
13.00 0.573 0.122
13.03 0.553 0.103
13.07 0.534 0.085
13.10 0.517 0.067
13.13 0.500 0.051
13.17 0.484 0.036
13.20 0.470 0.022
13.23 0.459 0.011
13.27 0.459 0.011
13.30 0.458 0.011
13.33 0.458 0.010
13.37 0.457 0.010
13.40 0.457 0.010
13.43 0.456 0.009
13.47 0.455 0.009
13.50 0.455 0.009

( Printed values >= 95.00% of Qp.)

Outfiow
cfs

0.441
0.449
0.455
0.459
0.461
0.462
0.462 <<
0.462
0.462
0.461
0.461
0.460
0.459
0.457
0.456
0.456
0.455
0.454
0.454
0.453
0.453
0.452
0.452
0.451
0.451
0.450
0.450
0.450
0.449
0.449
0.449
0.448
0.448
0.448
0.448
0.447
0.447
0.447
0.447
0.446
0.446



Basin 1A Infiltration

Hydrograph Discharge Table

Time inflow 2nd Diverted Outflow
(hrs) cfs cfs cfs
13.53 0.454 0.008 0.446
13.57 0.453 0.008 0.445
13.60 0.453 0.008 0.445
13.63 0.452 0.007 0.444
13.67 0.451 0.007 0.444
13.70 0.450 0.007 0.444
13.73 0.449 0.006 0.443
13.77 0.449 0.006 0.443
13.80 0.448 0.005 0.443
13.83 0.447 0.005 0.442
13.87 0.446 0.005 0.442
13.90 0.446 0.005 0.441
13.93 0.445 0.004 0.441
13.97 0.444 0.004 0.440
14.00 0.444 0.004 0.440
14.03 0.443 0.003 0.439

...End



Hydrograph Report %

Hydraflow Hydrographs by Intelisolve v9.2 Tuesday, Jun 23, 2009
Hyd. No. 10

Basin 1A Infiltration

Hydrograph type = Diversion1 Peak discharge = 0.483 cfs

Storm frequency = 100 yrs Time to peak = 1217 hrs

Time interval = 2 min Hyd. volume = 9,102 cuft

Inflow hydrograph = 9 - POST Basin 1A 2nd diverted hyd. = 11

Diversion method = Pond - Pond structure = Exfiltration

( Printed values >= 96.00% of Qp.)

Hydrograph Discharge Table

Time Inflow 2nd Diverted Outflow
(hrs) cfs cfs cfs
12.07 1.647 1.185 0.463
12.10 3.298 2.823 0.474
12.13 4.408 3.927 0.481
12.17 5293 << 4.810 << 0.483 <<
12.20 5.015 4532 0.483
12.23 4433 3.952 0.481
12.27 4.125 3.646 0.479
12.30 3.774 3.297 0.477
12.33 3.441 2.966 0.475
12.37 3.138 2.665 0.473
12.40 2.865 2.393 0.472
12.43 2612 2.142 0.470
12.47 2.390 1.921 0.468
12.50 2.166 1.699 0.467
12.53 1.942 1.477 0.465
12.57 1.747 1.283 0.464
12.60 1.570 1.108 0.462
12.63 1.411 0.950 0.461
12.67 1.276 0.816 0.460

...End



Hydrograph Report

15

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 11
Basin 1A Overflow

Hydrograph type = Diversion2

Storm frequency = 2yrs

Time interval = 2 min

Inflow hydrograph = 9 - POST Basin 1A
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

(LI LI | B | B |

Tuesday, Jun 23, 2009

0.000 cfs
13.83 hrs
0 cuft

10
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(hrs) cfs cfs
13.83 0.400 0.400

...End

Outflow
cfs

0.000 <<

( Printed values >= 95.00% of Qp.)
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Hydraflow Hydrographs by intelisolve v9.2

Hyd. No. 11
Basin 1A Overflow

Hydrograph type = Diversion2

Storm frequency = 10 yrs

Time interval = 2 min

Inflow hydrograph = 9 - POST Basin 1A
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Tuesday, Jun 23, 2009

1.149 cfs
12.37 hrs
0 cuft

10
Exfiltration

Hydrograph Discharge Table

Time inflow 2nd Diverted
(hrs) cfs cfs

12.33 1.562 0.462
12.37 1.611 << - 0.462 <<
12.40 1.605 0.462
12.43 1.558 0.462

...End

Outflow
cfs

1.100
1.149 <<
1.142
1.096

{ Printed values >= 96.00% of Qp.)
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Hydraflow Hydrographs by Intelisolve v3.2

Hyd. No. 11

Basin 1A Overflow

Hydrograph type = Diversion2

Storm frequency = 100 yrs

Time interval = 2 min

Inflow hydrograph = 9 - POST Basin 1A
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

B nn

Tuesday, Jun 23, 2009

4.810 cfs
12.17 hrs
0 cuft

10
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(hrs) cfs cfs
12.17 5293 << 0.483 <<

...End

Outflow
cfs

4.810 <<

( Printed values >= 95.00% of Qp.)



(Use P and CN with table 2-1, fig. 2-1,)
or egs. 2-3 and 2-4.)

Runoff, Q... cf 33 594 2228

D-2 (210-VI-TR-55, Second Ed., June 1986)

Worksheet 2: Runoff curve number and runoff SM-3320
Project: 531-537 Mass. Ave. .. . By ECS Date 4/6/09
Location:  Acton, MA Checked Date
Circle one: Present Developed Subcatchment 1C
1. Runoff curve number (CN)
Soil name Cover description Area |Product off
and CN 1/ ICN x Area
hydrologic (cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4
(appendix A area ratio)
655
B Woods- Good Condition 58 022 12.76
655
8 Grass- Good Condition 81 0.04 2.44
626B ‘
A Woods- Good Condition 32 011 3.52
626B ‘ ‘
A Grass- Good Condition 39 0.07 273
253B ‘
A Woods- Good Condition 32 022 7.04
2538 )
A Grass- Good Condition 39 011 4.29
1/ Use only one CN source per line. Totals = 077 32.78
CN (weighted) = total product = 32.78 = 42.57 Use CN = 42.6
total area 0.77
2.  Runoff
Storm #1 Storm #2 Storm #3
Frequency........cccevveeeveeecvinenns yr 2 70 100
Rainfall, P (24-hour)..........co......... in 31 45 B4
Runoff, Q..o in 0.01 0.21 0.80



Worksheet 3: Time of Concentration (Tc) or travel time (Tt)

Project: 0 By ECS
Location: Acton, MA Checked
Circle one: Present Develogeg_] Subcatchment 1C
Circle one: I Tc Tt through

subarea
Sheet flow (Applicable to Tc only) SegmentiD} AB

1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)
3. Flow length, L (total L <= 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

Date

Date

SM-3320

4/6/09

6. Tt = 0.007 (nL)"0.8 / (P270.5 s*0.4) Compute Tt hrjp  0.12

Shallow concentrated Flow Segment ID]

7. Surface Description (paved or unpaved)
8. Flow Length, L ft
9. Watercourse slope, s fft] O

10. Average Velocity, V (figure 3-1) fiis] 279

11. Tt =L/ 3600V Compute Tt hrji 0.00

Channel flow Segment ID

12. Cross sectional flow area, a sf
13. Wetted perimeter, pw ft
14. Hydraulic radius, r=alwp Compute r ft
15. Channel Slope, s ft/ft
16. Manning's roughness coeff., n

17.V=149r22/3sM/2/n Compute V ft/s

18. Flow length, L ft}

19. Tt = L./ 3600V Compute Tt hr

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19)

(210-VI-TR-55, Second Ed., June 1986)

0.12 |
0.00 |
0.00 |
hri 0.12
min 7.1
D-3



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 12

POST Sub. 1C

Hydrograph type =~ = SCS Runoff
Storm frequency = 2yrs

Time interval = 2 min
Drainage area = 0.770 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 3.10in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Jun 23, 2009

0.002 cfs
22.10 hrs
33 cuft
42.6

O ft
7.1

Typ
484

min
e lll

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

22.10 0.002 <<

...End

( Printed values >= 95.00% of Qp.)



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 12

POST Sub. 1C

Hydrograph type = SCS Runoff
Storm frequency = 10 yrs

Time interval = 2 min
Drainage area = 0.770 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 4.50in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Jun 23, 2009

0.040 cfs
12.47 hrs
33 cuft
42.6

0ft
7.1

Typ
484

min
e lll

Hydrograph Discharge Table
Time -- Outflow

(hrs cfs)
12.43 0.040
12.47 0.040 <<
12.50 0.039

...End

( Printed vaiues >= 85.00% of Qp.)



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 12

POST Sub. 1C

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 0.770 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 6.40in
Storm duration = 24 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

o nnunnnn

Tuesday, Jun 23, 2009

0.377 cfs
12.17 hrs
33 cuft
42.6

O ft
71

Typ
484

min
e

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.17 0.377 <<
12.20 0.373

..End

{ Printed values >= 95.00% of Qp.)



Hydrograph Report

17

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 13
POST Sub. 1

Hydrograph type = Combine
Storm frequency = 2vyrs
Time interval = 2 min
Inflow hyds. = 11,12

Tuesday, Jun 23, 2009

Peak discharge = 0.002 cfs
Time to peak = 22.10 hrs
Hyd. volume = 33 cuft

Contrib. drain. area= 0.770 ac

Hydrograph Discharge Table

Time Hyd. 11+ Hyd.12=
(hrs) (cfs) (cfs)
22.10 0.000 0.002 <<

...End

( Printed values >= 95.00% of Qp.}

OQOutflow
(cfs)

0.002 <<
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 13
POST Sub. 1

Hydrograph type
Storm frequency
Time interval
Inflow hyds.

Combine
10 yrs
2 min
11, 12

Peak discharge
Time to peak

Hyd. volume
Contrib. drain. area

Tuesday, Jun 23, 2009

1.183 cfs
12.37 hrs
33 cuft

0.770 ac

Hydrograph Discharge Table

Time
(hrs)

12.33
12.37
12.40
12.43

...End

Hyd. 11 +
(cfs)

1.100
1.149 <<
1.142
1.096

Hyd. 12 =
(cfs)

0.028
0.034
0.038
0.040

( Printed values >= 95.00% of Qp.)

Outflow
(cfs)

1.128
1.183 <<
1.181
1.136
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 13

POST Sub. 1

Hydrograph type = Combine
Storm frequency = 100 yrs
Time interval = 2 min
Inflow hyds. = 11, 12

Tuesday, Jun 23, 2009

Peak discharge = 5.187 cfs
Time to peak = 12.17 hrs
Hyd. volume = 33 cuft

Contrib. drain. area= 0.770 ac

Hydrograph Discharge Table

Time Hyd. 11+ Hyd.12=
(hrs) {cfs) (cfs)
1247 4.810 << 0.377 <<

...End

{ Printed values >= 95.00% of Qp.)

Outflow
(cfs)

5.187 <<



Worksheet 2: Runoff curve number and runoff

SM-3320

Project:  531-537 Mass. Ave. By ECS Date 4/6/09
Location: Acton, MA Checked Date
Circle one: Present Developed Subcatchment 2A
1. Runoff curve number (CN)
Soil name Cover description Area  JProduct of]
and CN 1/ CN x Area
hydrologic] (cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4
{appendix area ratio)
—_ {mpervious 98 | ] 044 43.12
655
B Grass- Good Condition 61 | 0.03 1.83
6268 ‘
A Grass- Good Condition 39 ] | oo2 | o78
’ r
{
i
1/ Use only one CN source per line. Totals = 0.49 45.73
CN (weighted) = total product = 45.73 = 93.33 Use CN= 93.3
total area 0.49
2.  Runoff
Storm #1 Storm #2 Storm #3
FIEQUENCY......eoeoieeeaieereasenenane yr 2 10 100
Rainfall, P (24-hour).................. in 3.1 4.5 6.4
Runoff, Q......oooooviiieiecceee in 2.38 3.74 5.62
(Use P and CN with table 2-1, fig. 2-1,)
or egs. 2-3 and 2-4.)
RUnoff, Q......oveveveecririeeeecne cf | 4235 | 6657 | 9988 |

D-2 (210-VI-TR-55, Second Ed., June 1986)



Worksheet 3: Time of Concentration (Tc¢) or travel time (Tt) SM-3320

Project: 531-537 Mass. Ave.

By _ECS Date 4/6/09

Location: Acton, MA

Checked Date

Circle one: Present Develoged] Subcatchment 2A
Circle one: Tc Tt through

subarea
Sheet flow (Applicable to Tc only) Segment D

1. Surface Description (table 3-1)
2. Mannings roughness coeff., n (table 3-1)

3. Flow length, L (total L <= 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

6. Tt = 0.007 (nL)*0.8 / (P2*0.5 s"0.4) Compute Tt hrj 0.01 0.01 |

Shallow concentrated Flow Segment ID

7. Surface Description (paved or unpaved)

8. Flow Length, L

9. Watercourse slope, s

10. Average Velocity, V (figure 3-1)

11. Tt=L/ 3600V Compute Tt hr] 0.02 0.02 |

Channel flow Segment ID}

12. Cross sectional flow area, a sf

13. Wetted perimeter, pw ft

14. Hydraulic radius, r=a/wp Compute r ft

15. Channel Slope, s fi/ft

16. Manning's roughness coeff., n

17.V =1.49r*2/3 sM/2 /n Compute V fi/s

18. Flow length, L ft

19. Tt= L / 3600V Compute Tt hr 0.00 |

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 18) hri 0.10
min 6.0

(210-VI-TR-55, Second Ed., June 1986) D-3
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Hydraflow Hydrographs by intelisolve v9.2

Hyd. No. 14

POST Sub. 2A

Hydrograph type = SCS Runoff
Storm frequency = 2vyrs

Time interval = 2 min
Drainage area = 0.490 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 3.10in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Jun 23, 2009

1.278 cfs
12.07 hrs
3,966 cuft
93.3

0 ft

6.0 min
Type 1l
484

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.07 1.278 <<

...End

{ Printed values >= 85.00% of Qp.)



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 14

POST Sub. 2A

Hydrograph type = SCS Runoff
Storm frequency = 10 yrs

Time interval = 2 min
Drainage area = 0.490 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 4.50in
Storm duration = 24 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

{1 T I 1 O O O

Tuesday, Jun 23, 2009

1.958 cfs

12.07 hrs

3,966 cuft
93.3

Oft
6.0

Typ
484

min
e lll

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.07 1.968 <<

...End

( Printed values >= 95.00% of Qp.)



Hydrograph Report
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Hydrafiow Hydrographs by intelisolve v9.2

Hyd. No. 14

POST Sub. 2A

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 0.490 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 6.40in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

nmuuwuwnuwnn

Tuesday, Jun 23, 2009

2.868 cfs
12.07 hrs
3,966 cuft
93.3

Oft

6.0 min
Type i
484

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.07 2.868 <<
..eEnd

( Printed values >= 95.00% of Qp.)



Worksheet 2: Runoff curve number and runoff

SM-3320

Project: 531-537 Mass. Ave. By ECS Date 4/6/09
Location: Acton, MA Checked Date
Circle one: Present Developed Subcatchment 3A
1. Runoff curve number (CN)
Soil name Cover description Area JProduct of
and CN 1/ ICN x Area
hydrologic (cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4
(appendix area ratio)
— Impervious 98 048 47.04
626B
A Grass- Good Condition 39 0.08 3.12
602 i
A Grass- Good Condition | 39 | oo1 0.39
]
i,
1/ Use only one CN source per line. Totals = 0.57 50.55
CN (weighted) = total product = 50.55 = 88.68 Use CN = 88.7
total area 0.57
2. Runoff
Storm #1 Storm#2 Storm #3
Frequency.........cccoovcreevaccecnen. yr 2 10 100
Rainfall, P (24-hour).................. in 3.1 a5 64
RUnoff, Q......cocovvviveevrcieecieeane in 1.96 3.26 5.09
(Use P and CN with table 2-1, fig. 2-1,)
oregs. 2-3 and 2-4.)
Runoff, Q......ooovevrr e cf 4064 6753 10528
D-2 {210-VI-TR-55, Second Ed., June 1986)



Worksheet 3: Time of Concentration (Tc) or travel time (Tt)

SM-3320

Project: 531-537 Mass. Ave. By ECS Date 4/6/09
Location: Acton, MA Checked Date
Circle one: Present DeveloEeE Subcaichment 3A
Circle one: Tc Tt through
subarea
Sheet flow (Applicable to Tc only) Segment ID

1. Surface Description (fable 3-1)

2. Mannings roughness coeff., n (table 3-1)
3. Flow length, L (total L <= 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

6. Tt = 0.007 (nL)*0.8 / (P2"0.5 s"0.4) Compute Tt 0.18 |

Shallow concentrated Flow Segment ID|

7. Surface Description (paved or unpaved)

8. Flow Length, L

9. Watercourse slope, s

10. Average Velocity, V (figure 3-1)

11. Tt =L / 3600V Compute Tt hr{ 0.01 0.01 |

Channel flow Segment ID

12. Cross sectional flow area, a sf

13. Wetted perimeter, pw ft

14. Hydraulic radius, r=a/wp Compute r ft

15. Channel Slope, s ft/ft

16. Manning's roughness coeff., n

17.V=149r02/3s™M/2/n Compute V fi/s

18. Flow length, L ft

19. Tt = L / 3600V Compute Tt hr 0.00 |

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hri 0.19
minf 115

(210-VI-TR-55, Second Ed., June 1986) D-3
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 15

POST Sub. 3A

Hydrograph type = SCS Runoff
Storm frequency = 2yrs

Time interval = 2 min
Drainage area = 0.570 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 3.10in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

o nwinuu

Tuesday, Jun 23, 2009

1.091 cfs
12.13 hrs
4,193 cuft
88.7

0 ft

11.5 min
Type il
484

Hydrograph Discharge Table

Time -- OQutflow
(hrs cfs)

12.10 1.038
12.13 1.091 <<
12.17 1.076

...End

{ Printed vaiues >= 95.00% of Qp.)
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 15

POST Sub. 3A

Hydrograph type = SCS Runoff
Storm frequency = 10 yrs

Time interval = 2 min
Drainage area = 0.570 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 4.50in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Jun 23, 2009

1.787 cfs

12.13 hrs

4,193 cuft
88.7

0ft

11.5 min

Typ
484

e

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.10 1.709
12.13 1.787 <<
12.17 1.754

...End

( Printed values >= 95.00% of Qp.)
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Hydraflow Hydrographs by intelisolve v9.2

Hyd. No. 15

POST Sub. 3A

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 0.570 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 6.40in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

s nnHn

Tuesday, Jun 23, 2009

2.729 cfs
12.13 hrs
4,193 cuft
88.7

0ft

11.5 min
Type llI
484

Hydrograph Discharge Table
Time -- Outflow

(hrs cfs)
12.10 2.620
12.13 2.729 <<
12.17 2.669

.End

( Printed values >= 95.00% of Qp.)
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 16
"POST Basin 3A

Hydrograph type = Reservoir

Storm frequency = 2yrs

Time interval = 2 min

Inflow hyd. No. = 15- POST Sub. 3A

Max. Elevation 211.66 ft

Peak discharge
Time to peak
Hyd. volume
Reservoir name
Max. Storage

Tuesday, Jun 23, 2009

1.085 cfs

12.17 hrs

3,691 cuft
Basin 3A

959 cuft

Storage Indication method used. Outflow includes exfiltration.

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB
(hrs) cfs ft cfs cfs

12.13 1.091<< 21166 —
12.17 1.076 21166 << ————m —mem-
12.20 1.015 211.65 —— ——

...End

PfRsr Wr A
cfs cfs

----- 1.068
————— 1.083
----- 1.041

{ Printed values >= 95.00% of Qp.)

WrB WrC WrD Exfil Outflow

cfs cfs cfs cfs cfs
--------------- 0.002 1.070
----- S— —— 0.002 1.085 <<
—— —— ——— 0.002 1.043
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 16

POST Basin 3A

Hydrograph type
Storm frequency

Time interval
Inflow hyd. No.
Max. Elevation

woau i

Reservoir
10 yrs
2 min
15 - POST Sub. 3A
211.72 ft

Peak discharge
Time to peak
Hyd. volume
Reservoir name
Max. Storage

Tuesday, Jun 23, 2009

1.771 cfs

12.17 hrs
3,691 cuft
Basin 3A

992 cuft

Storage Indication method used. Outflow includes exfiltration.

Hydrograph Discharge Table
CivA CivB CIvC PfRsr WrA WrB WrC

Time
(hrs)

12.13
12.17
12.20

...End

inflow Elevation

cfs

1.787 <<
1.754
1.646

ft

211.72
211.72 <<
211.72

cfs

cfs

cfs

cfs

cfs cfs cfs

1766 —— -
1769 - —
1684 ——

( Printed values >= 95.00% of Qp.)

WrD Exfil
cfs cfs
i 0.002
----- 0.002
— 0.002

Outflow

cfs

1.768
1.771 <<
1.686
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Hydraflow Hydrographs by Intelisoive v9.2 ’ Tuesday, Jun 23, 2009
Hyd. No. 16

POST Basin 3A

Hydrograph type = Reservoir Peak discharge = 2.702 cfs

Storm frequency = 100 yrs Time to peak = 12.13 hrs

Time interval = 2 min Hyd. volume = 3,691 cuft

inflow hyd. No. = 15 - POST Sub. 3A Reservoir name = Basin 3A

Max. Elevation 211.80 ft Max. Storage 1,030 cuft

Storage indication method used. Outflow includes exfiltration.
Hydrograph Discharge Table
Time inflow  Elevation CivA CivB CivC PfRsr WrA WrB WrC WrD Exfil Outflow

{ Printed values >= $5.00% of Qp.)

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
1213 2729<< 211.80<< = —em em e 2700 - - 0.002 2702<<
1217  2.669 21180  — - e 2697 e 0.002 2699

...End
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Hydraflow Hydrographs by intelisolve v9.2

Hyd. No. 17

Basin 3A Infiltration

Hydrograph type
Storm frequency
Time interval

Inflow hydrograph
Diversion method

o uwuu

Diversion1
2yrs
2 min

16 - POST Basin 3A

Pond -

Tuesday, Jun 23, 2009

Peak discharge = 0.002 cfs
Time to peak = 1217 hrs
Hyd. volume = 456 cuft
2nd diverted hyd. = 18

Pond structure = Exfiltration

Hydrograph Discharge Table

Time inflow
(hrs) cfs
12.00 0.182
12.03 0.598
12.07 0.860
12.10 0.986
12.13 1.070
12.17 1.085
12.20 1.043
12.23 0.968
12.27 0.878
12.30 0.782
12.33 0.687
12.37 0.604
12.40 0.539
12.43 0.499
12.47 0.459
12.50 0.417
12.53 0.374
12.57 0.332
12.60 0.293
12.63 0.259
12.67 0.230
12.70 0.208
12.73 0.191
12.77 0.179
12.80 0.170
12.83 0.163
12.87 0.158
12.90 0.153
12.93 0.149
12.97 0.144
13.00 0.140
13.03 0.135
13.07 0.130
13.10 0.126
13.13 0.122
13.17 0.119
13.20 0.116
13.23 0.114
13.27 0.112
13.30 0.111
13.33 0.109

2nd Diverted

<<

cfs

0.180
0.596
0.858
0.984
1.068
1.083
1.042
0.967
0.877
0.780
0.685
0.602
0.537
0.498
0.457
0.415
0.372
0.331
0.292
0.257
0.229
0.207
0.180
0.177
0.168
0.162
0.167
0.152
0.147
0.143
0.138
0.133
0.129
0.124
0.121
0.117
0.115
0.112
0.110
0.109
0.108

<<

( Printed values >= 95.00% of Qp.)

QOutflow
cfs

0.002
0.002
0.002
0.002
0.002
0.002 <<
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

Continues on next page...



Basin 3A Infiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted Outflow
(hrs) cfs cfs cfs
13.37 0.108 0.106 0.002
13.40 0.107 0.105 0.002
13.43 0.106 0.104 0.002
13.47 0.104 0.103 0.002
13.50 0.103 0.102 0.002
13.53 0.102 0.100 0.002
13.57 0.101 0.099 0.002
13.60 0.100 0.098 0.002
13.63 0.098 0.097 0.002
13.67 0.097 0.095 0.002
13.70 0.096 0.094 0.002
13.73 0.095 0.093 0.002
13.77 0.093 0.092 0.002
13.80 0.092 0.091 0.002
13.83 0.091 0.089 0.002
13.87 0.090 0.088 0.002
13.90 0.089 0.087 0.002
13.93 0.087 0.086 0.002
13.97 0.086 0.084 0.002
14.00 0.085 0.083 0.002
14.03 0.084 0.082 0.002
14.07 0.082 0.081 0.002
14.10 0.081 > 0.080 0.002
1413 0.080 0.079 0.002
14.17 0.079 0.078 0.002
14.20 0.078 0.077 0.002
14.23 0.078 0.076 0.002
14.27 0.077 0.075 0.002
14.30 0.076 0.075 0.002
14.33 0.076 0.074 0.002
14.37 0.075 0.073 0.002
14.40 0.074 0.073 0.002
14.43 0.074 0.072 0.002
14.47 0.073 0.072 0.002
14.50 0.073 0.071 0.002
14.53 0.072 0.070 0.002
14.57 0.071 0.070 0.002
14.60 0.071 0.069 0.002
14.63 0.070 0.069 0.002
14.67 0.070 0.068 0.002
14.70 0.069 0.067 0.002
14.73 0.069 0.067 - 0.002
14.77 0.068 0.066 0.002
14.80 0.067 0.066 0.002
14.83 0.067 0.065 0.002
14.87 0.066 0.065 0.002
14.90 0.066 0.064 0.002
14.93 0.065 0.063 0.002
14.97 0.064 0.063 0.002
15.00 0.064 0.062 0.002
15.03 0.063 0.062 0.002
15.07 0.063 0.061 0.002
15.10 0.062 0.060 0.002

16.13 0.061 0.060 0.002



Basin 3A Infiltration

Hydrograph Discharge Table

Time
(hrs)

16.17
16.20
16.23
15.27
16.30
16.33
16.37
15.40
16.43
15.47
15.50
15.53
15.57
15.60
15.63
15.67
15.70
15.73
16.77
15.80
15.83
15.87
15.90
15.93
15.97
16.00
16.03
16.07
16.10
16.13
16.17
16.20
16.23
16.27
16.30
16.33
16.37
16.40
16.43
16.47
16.50
16.53
16.57
16.60
16.63
16.67
16.70
16.73
16.77
16.80
16.83
16.87
16.90
16.93

Inflow

cfs

0.061
0.060
0.060
0.059
0.058
0.058
0.057
0.057
0.056
0.055
0.055
0.054
0.054
0.053
0.052
0.052
0.051
0.050
0.050
0.049
0.049
0.048
0.047
0.047
0.046
0.046
0.045
0.044
0.044
0.043
0.043
0.042
0.042
0.042
0.041
0.041
0.041
0.041
0.040
0.040
0.040
0.039
0.039
0.039
0.039
0.038
0.038
0.038
0.038
0.037
0.037
0.037
0.037
0.036

2nd Diverted

cfs

0.059
0.059
0.058
0.057
0.057
0.056
0.055
0.055
0.054
0.054
0.053
0.052
0.052
0.051
0.051
0.050
0.049
0.049
0.048
0.048
0.047
0.046
0.046
0.045
0.045
0.044
0.043
0.043
0.042
0.042
0.041
0.041
0.040
0.040
0.040
0.039
0.039
0.039
0.039
0.038
0.038
0.038
0.038
0.037
0.037
0.037
0.036
0.036
0.036
0.036
0.035
0.035
0.035
0.035

Outflow

cfs

0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.062
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

24

Cantinues on next page...



Basin 3A Infiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted Outflow
(hrs) cfs cfs cfs
16.97 0.036 0.034 0.002
17.00 0.036 0.034 0.002
17.03 0.035 0.034 0.002
17.07 0.035 0.034 0.002
17.10 0.035 0.033 0.002
17.13 0.035 0.033 0.002
17.17 0.034 0.033 0.002
17.20 0.034 0.032 0.002
17.23 0.034 0.032 0.002
17.27 0.034 0.032 0.002
17.30 0.033 0.032 0.002
17.33 0.033 0.031 0.002
17.37 0.033 0.031 0.002
17.40 0.033 0.031 0.002
17.43 0.032 0.031 0.002
17.47 0.032 0.030 0.002
17.50 0.032 0.030 0.002
17.53 0.031 0.030 0.002
17.57 0.031 0.030 0.002
17.60 0.031 0.029 0.002
17.63 0.031 0.029 0.002
17.67 0.030 0.029 0.002
17.70 0.030 0.028 0.002
17.73 0.030 0.028 0.002
17.77 0.030 0.028 0.002
17.80 0.029 0.028 0.002
17.83 0.029 0.027 0.002
17.87 0.029 0.027 0.002
17.90 0.029 0.027 0.002
17.93 0.028 0.027 0.002
17.97 0.028 0.026 0.002
18.00 0.028 0.026 0.002
18.03 0.027 0.026 0.002
18.07 0.027 0.026 0.002
18.10 0.027 0.025 0.002
18.13 0.027 0.025 0.002
18.17 0.026 0.025 0.002
18.20 0.026 0.025 0.002
18.23 0.026 0.025 0.002
18.27 0.026 0.024 0.002
18.30 0.026 0.024 0.002
18.33 0.026 0.024 0.002
18.37 0.026 0.024 0.002
18.40 0.026 0.024 0.002
18.43 0.026 0.024 0.002
18.47 0.026 0.024 0.002
18.50 0.025 0.024 0.002
18.53 0.025 0.024 0.002
18.57 0.025 0.024 0.002
18.60 0.025 0.024 0.002
18.63 0.025 0.024 0.002
18.67 0.025 0.023 0.002
18.70 0.025 0.023 0.002

18.73 0.025 0.023 0.002



Basin 3A Infiltration

Hydrograph Discharge Table

Time inflow 2nd Diverted Outflow
(hrs) cfs cfs cfs
18.77 0.025 0.023 0.002
18.80 0.025 0.023 0.002
18.83 0.025 0.023 0.002
18.87 0.025 0.023 0.002
18.90 0.025 0.023 0.002
18.93 0.024 0.023 0.002
18.97 0.024 0.023 0.002
19.00 0.024 0.023 0.002
19.03 0.024 0.023 0.002
19.07 0.024 0.022 0.002
19.10 0.024 0.022 0.002
19.13 0.024 0.022 0.002
19.17 0.024 0.022 0.002
19.20 0.024 0.022 0.002
19.23 0.024 0.022 0.002
19.27 0.024 0.022 0.002
19.30 0.024 0.022 0.002
19.33 0.023 0.022 0.002
19.37 0.023 0.022 0.002
19.40 0.023 0.022 0.002
19.43 0.023 0.022 0.002
19.47 0.023 0.022 0.002
19.50 0.023 0.021 0.002
19.53 0.023 0.021 0.002
19.57 0.023 0.021 < 0.002
19.60 0.023 0.021 0.002
19.63 0.023 0.021 0.002
19.67 0.023 0.021 0.002
19.70 0.023 0.021 0.002
19.73 0.023 0.021 0.002
19.77 0.022 0.021 0.002
19.80 0.022 0.021 0.002
19.83 0.022 0.021 0.002
19.87 0.022 0.021 0.002
19.90 0.022 0.020 0.002
19.93 0.022 0.020 0.002
19.97 0.022 0.020 0.002
20.00 0.022 0.020 0.002
20.03 0.022 0.020 0.002
20.07 0.022 0.020 0.002
20.10 0.022 0.020 0.002
20.13 0.022 0.020 0.002
20.17 0.021 0.020 0.002
20.20 0.021 0.020 0.002
20.23 0.021 0.020 0.002
20.27 0.021 0.020 0.002
20.30 0.021 0.019 0.002
20.33 0.021 0.019 0.002
20.37 0.021 0.019 0.002
20.40 0.021 0.019 0.002
20.43 0.021 0.019 0.002
20.47 0.021 0.019 0.002
20.50 0.021 0.019 0.002

20.53 0.021 0.019 0.002



Basin 3A Infiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted Outflow
(hrs) cfs cfs cfs
20.57 0.020 0.019 0.002
20.60 0.020 0.019 0.002
20.63 0.020 0.019 0.002
20.67 0.020 0.019 0.002
20.70 0.020 0.019 0.002
20.73 0.020 0.018 0.002
20.77 0.020 0.018 0.002
20.80 0.020 0.018 0.002
20.83 0.020 0.018 0.002
20.87 0.020 0.018 0.002
20.90 0.020 0.018 0.002
20.93 0.020 0.018 0.002
20.97 0.020 0.018 0.002
21.00 0.019 0.018 0.002
21.03 0.019 0.018 0.002
21.07 0.019 0.018 0.002
21.10 0.019 0.018 0.002
21.13 0.019 0.017 0.002
21.17 0.019 0.017 0.002
21.20 0.019 0.017 0.002
21.23 0.019 0.017 0.002
21.27 0.019 0.017 0.002
21.30 0.019 0.017 0.002
21.33 0.019 0.017 0.002
21.37 0.019 0.017 0.002
21.40 0.018 0.017 0.002
21.43 0.018 0.017 0.002
21.47 0.018 0.017 0.002
21.50 0.018 0.017 0.002
21.53 0.018 0.016 0.002
21.57 0.018 0.016 0.002
21.60 0.018 0.016 0.002
21.63 0.018 0.016 0.002
21.67 0.018 0.016 0.002
21.70 0.018 0.016 0.002
21.73 0.018 0.016 0.002
21.77 0.018 0.016 0.002
21.80 0.017 0.016 0.002
21.83 0.017 0.016 0.002
21.87 0.017 0.016 0.002
21.90 0.017 0.016 0.002
21.93 0.017 0.016 0.002
21.97 0.017 0.015 0.002
22.00 0.017 0.015 0.002
22.03 0.018 0.016 0.002
22.07 0.019 0.017 0.002
22.10 0.021 0.019 0.002
22.13 0.022 0.021 0.002
2217 0.023 0.022 0.002
22.20 0.023 0.021 0.002
22.23 0.022 0.020 0.002
22.27 0.021 0.019 0.002
22.30 0.020 0.019 0.002

22.33 0.019 0.018 0.002



Basin 3A Infiitration

Hydrograph Discharge Table

Time
(hrs)

22.37
22.40
22.43
22.47
22.50
2253
22.57
22.60
22.63
22.67
22.70
22.73
2277
22.80
2283
22.87
22.90
22.93
22.97
23.00
23.03
23.07
23.10
23.13
23.17
23.20
23.23
23.27
23.30
23.33
23.37
23.40
23.43
23.47
23.50
23.53
23.57
23.60
23.63
23.67
23.70
23.73
23.77
23.80
23.83
23.87
23.90
23.93
23.97
24.00
24.03
24.07
2410
2413

Inflow

cfs

0.018
0.018
0.017
0.017
0.017
0.017
0.017
0.017
0.017
0.017
0.017
6.017
0.017
0.017
0.017
0.017
0.016
0.016
0.016
0.016
0.016
0.016
0.016
0.016
0.016
0.016
0.016
0.016
0.016
0.016
0.016
0.016
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.014
0.014
0.013
0.012
0.010

2nd Diverted

cfs

0.017
0.016
0.016
0.016
0.016
0.016
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.012
0.012
0.010
0.008

Outflow

cfs

0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
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Basin 3A infiltration

Hydrograph Discharge Table

Time
(hrs)

2417
24.20
24.23
2427
24.30
24.33
24.37 .
24.40
24.43
24.47
24.50
24.53
24.57
24.60
24.63
24.67
24.70
2473
2477
24.80
24.83
24.87
24.90
24.93
24.97
25.00
25.03
25.07
25.10
2513
25147
25.20
25.23
25.27
25.30
25.33
25.37
25.40
25.43
25.47
25.50
25.53
25.57
25.60
25.63
25.67
25.70
2573
25.77
25.80
25.83
25.87
25.90
25.93

Inflow

cfs

0.007
0.005
0.003
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

0.002 .

0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

0.002 -

2nd Diverted

cfs

0.006
0.004
0.002
0.000
0.000
0.000
0.000

0.000.

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

QOutflow

cfs

0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
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Continues on next page...



Basin 3A Infiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted Outflow
(hrs) cfs cfs cfs
2597 0.002 0.000 0.002
26.00 0.002 0.000 0.002
26.03 0.002 0.000 0.002
26.07 0.002 0.000 0.002
26.10 0.002 0.000 0.002
26.13 0.002 0.000 0.002
26.17 0.002 0.000 0.002
26.20 0.002 0.000 0.002
26.23 0.002 0.000 0.002
26.27 0.002 0.000 0.002
26.30 0.002 0.000 0.002
26.33 0.002 0.000 0.002
26.37 0.002 0.000 0.002

...End



Hydrograph Report ™

Hydraflow Hydrographs by Intelisolve v9.2 . Tuesday, Jun 23, 2009
Hyd. No. 17

Basin 3A Infiltration

Hydrograph type = Diversion1 Peak discharge = 0.002 cfs

Storm frequency = 10 yrs Time to peak = 12.17 hrs

Time interval = 2 min Hyd. volume = 456 cuft

Inflow hydrograph = 16 - POST Basin 3A 2nd diverted hyd. = 18

Diversion method = Pond - Pond structure = Exfiltration

( Printed values >= 95.00% of Qp.)

Hydrograph Discharge Table

Time inflow 2nd Diverted Outfiow
(hrs) cfs cfs cfs
11.57 0.204 0.203 0.002
11.60 0.218 0.216 0.002
11.63 0.237 0.236 0.002
11.67 0.265 0.263 0.002
11.70 0.301 0.300 0.002
11.73 0.345 0.343 0.002
11.77 0.395 0.394 0.002
11.80 0.451 0.450 0.002
11.83 0.512 0.510 0.002
11.87 0.593 0.591 0.002
11.90 0.665 0.663 0.002
11.93 0.739 0.737 0.002
11.97 0.837 0.835 0.002
12.00 0.982 0.981 0.002
12.03 1.185 1.183 0.002
12.07 1.419 1.418 0.002
12.10 1.646 1.644 0.002
12.13 1.768 1.766 0.002
12.17 1.771 << 1.769 << 0.002 <<
12.20 1.686 1.684 0.002
12.23 1.553 1.5651 0.002
12.27 1.408 1.407 0.002
12.30 1.253 1.252 0.002
12.33 1.096 1.094 0.002
12.37 0.960 0.958 0.002
12.40 0.853 0.852 0.002
12.43 0.771 0.770 0.002
12.47 0.701 0.699 0.002
12.50 0.632 0.631 0.002
12.53 0.564 0.562 0.002
12.57 0.507 0.505 0.002
12.60 0.457 0.455 0.002
12.63 0.405 0.404 0.002
12.67 0.361 0.359 0.002
12.70 0.326 0.324 0.002
12.73 0.300 0.268 0.002
12.77 0.280 0.278 0.002
12.80 0.266 0.264 0.002
12.83 0.255 0.254 0.002
12.87 0.247 0.245 0.002
12.90 0.239 0.238 0.002

Continues on next page...



Basin 3A Infiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted Outflow
(hrs) cfs cfs cfs
12.93 0.232 0.230 0.002
12.97 0.225 0.223 0.002
13.00 0.217 0.216 0.002
13.03 0.210 0.208 0.002
13.07 0.203 0.201 0.002

...End



Hydrograph Report %

Hydrafiow Hydrographs by Intelisolve v9.2 Tuesday, Jun 23, 2009
Hyd. No. 17

Basin 3A Infiltration

Hydrograph type = Diversion1 Peak discharge = 0.002 cfs

Storm frequency = 100 yrs Time to peak = 12.13 hrs

Time interval = 2 min Hyd. volume = 456 cuft

Inflow hydrograph = 16 - POST Basin 3A 2nd diverted hyd. = 18

Diversion method = Pond - Pond structure = EXxfiltration

( Printed values >= 85.00% of Qp.)

Hydrograph Discharge Table

Time Inflow 2nd Diverted Outfiow
(hrs) cfs cfs cfs
114.77 0.666 0.665 0.002
11.80 0.756 0.754 0.002
11.83 0.852 0.850 0.002
11.87 0.951 0.949 0.002
11.90 1.053 1.051 0.002
11.93 1.165 1.163 0.002
11.97 1.313 1.311 0.002
12.00 1.538 1.536 0.002
12.03 1.874 1.872 0.002
12.07 2.225 2.224 0.002
12.10 2.533 2.531 0.002
12.13 2.702 << 2.700 << 0.002 <<
12.17 2.699 2.697 0.002
12.20 2.562 2.560 0.002
12.23 2.352 2.350 0.002
12.27 2.112 2111 0.002
12.30 1.862 1.861 0.002
12.33 1.622 1.620 0.002
12.37 1.425 1.424 0.002
12.40 1.277 1.275 0.002
12.43 1.152 1.150 0.002
12.47 1.045 1.043 0.002
12.50 0.942 0.940 0.002
12.53 0.840 0.838 0.002
12.57 0.741 0.739 0.002
12.60 0.651 0.649 0.002

..End
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 18
Basin 3A Overflow

Hydrograph type = Diversion2

Storm frequency = 2yrs

Time interval = 2 min

Inflow hydrograph = 16 - POST Basin 3A
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Tuesday, Jun 23, 2009

1.083 cfs
12.17 hrs
3,236 cuft
17
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(hrs) cfs cfs

12.13 1.070 0.002
12.17 1.085 << 0.002 <<
12.20 1.043 0.002

...End

Outflow
cfs

1.068
1.083 <<
1.042

{ Printed vaiues >= 95.00% of Qp.)
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Hydraflow Hydrographs by Intelisolve v8.2

Hyd. No. 18

Basin 3A Overflow

Hydrograph type = Diversion2

Storm frequency = 10 yrs

Time interval = 2 min

Inflow hydrograph = 16 - POST Basin 3A
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Tuesday, Jun 23, 2009

1.769 cfs
12.17 hrs
3,236 cuft
17
Exfiltration

Hydrograph Discharge Table

Time inflow 2nd Diverted
(hrs) cfs cfs

12.13 1.768 0.002
12.17 1.771 << 0.002 <<
12.20 1.686 0.002

...End

Outflow
cfs

1.766
1.769 <<
1.684

( Printed values >= 95.00% of Qp.)
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Hydraflow Hydrographs by Intelisolve v3.2

Hyd. No. 18
Basin 3A Overflow

Hydrograph type = Diversion2

Storm frequency = 100 yrs

Time interval = 2 min

Inflow hydrograph = 16 - POST Basin 3A
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

nmnnnn

Tuesday, Jun 23, 2009

2.700 cfs
12.13 hrs
3,236 cuft
17
Exfiltration

Hydrograph Discharge Table

Time inflow 2nd Diverted
(hrs) cfs cfs

12.13 2.702 << 0.002 <<
1217 2.699 0.002

..End

Outflow
cfs

2.700 <<
2.697

{ Printed values >= 85.00% of Qp.)
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Hydrafiow Hydrographs by intelisolve v9.2 Tuesday, Jun 23, 2009
Hyd. No. 19

POST To Basin 2

Hydrograph type = Combine Peak discharge = 2.136 cfs

Storm frequency = 2yrs Time to peak = 12.07 hrs

Time interval = 2 min Hyd. volume = 7,202 cuft

Inflow hyds. = 14,18 Contrib. drain. area= 0.490 ac
HYdI‘Ogl'aph Discharge Table ( Printed values >= 95.00% of Qp.)
Time Hyd. 14+ Hyd.18= Outfiow

(hrs) (cfs) (cfs) (cfs)

12.07 1.278 << 0.858 2.136 <<

12.10 1.142 0.984 2127

...End



Hydrograph Report o

Hydraflow Hydrographs by intelisolve v9.2 Tuesday, Jun 23, 2009
Hyd. No. 19

POST To Basin 2

Hydrograph type = Combine Peak discharge = 3.388 cfs

Storm frequency = 10yrs Time to peak = 12.10 hrs

Time interval = 2 min Hyd. volume = 7,202 cuft

Inflow hyds. = 14, 18 Contrib. drain. area= 0.490 ac
Hydrograph Discharge Table ( Printed values >= 85.00% of Qp.)
Time Hyd.14+ Hyd.18= Qutflow

(hrs) (cfs) {cfs) (cfs)

12.07 1.958 << 1.418 3.375

12.10 1.744 1.644 3.388 <<

...End



Hydrograph Report »

Hydraflow Hydrographs by Intelisolve v8.2 Tuesday, Jun 23, 2009
Hyd. No. 19

POST To Basin 2

Hydrograph type = Combine Peak discharge = 5.092 cfs

Storm frequency = 100 yrs Time to peak = 12.07 hrs

Time interval = 2 min Hyd. volume = 7,202 cuft

Inflow hyds. = 14, 18 Contrib. drain. area= 0.490 ac

{ Printed values >= 95.00% of Qp.)

Hydrograph Discharge Table

Time Hyd.14+ Hyd.18= Outflow
(hrs) (cfs) {cfs) (cfs)
12.07 2.868 << 2.224 5.092 <<
12.10 2.548 2.531 5.080

...End
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 20
POST Basin 2

Hydrograph type = Reservoir

Storm frequency = 2yrs

Time interval = 2 min

Inflow hyd. No. = 19 - POST To Basin 2
Max. Elevation = 209.60 ft

Peak discharge
Time to peak
Hyd. volume
Reservoir name
Max. Storage

Tuesday, Jun 23, 2009

2.148 cfs
12.10 hrs
7,198 cuft
Basin 2
400 cuft

Storage Indication method used. Oufflow includes exfiltration.

Hydrograph Discharge Table

( Printed values >= 95.00% of Qp.)

Time inflow Elevation CivA CivB CivC PfRsr WrA WrB WrC WrD Exfil Outflow

(hrs) cfs ft cfs cfs cfs cfs

12.07 2136<< 20960 -—- ——— ——
12.10 2.127 20960 €< cmmme e —

...End

cfs cfs cfs

cfs cfs cfs

----- 0.099 24075

e 0.099 2148 <<
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Hydraflow Hydrographs by intelisolve v9.2

Hyd. No. 20

POST Basin 2

Hydrograph type = Reservoir

Storm frequency = 10 yrs

Time interval = 2 min

Inflow hyd. No. = 19 - POST To Basin 2
Max. Elevation = 209.64 ft

Peak discharge
Time to peak
Hyd. volume
Reservoir name
Max. Storage

nnnunn

Tuesday, Jun 23, 2009

3.408 cfs
12.10 hrs
7,198 cuft
Basin 2
422 cuft

Storage Indication method used. Outflow includes exfiltration.

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC PfRsr WrA WrB WrC

(hrs) cfs ft cfs cfs cfs cfs

12.07 3.375 20963 = e e e
12.10 3388 << 20963 << ammm emeee —

...End

cfs cfs cfs

( Printed values >= 85.00% of Qp.)

WrD Exfil Outflow
cfs cfs cfs

e 0.1056  3.332

----- 0.105 3.408<<
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 20

POST Basin 2

Hydrograph type = Reservoir

Storm frequency = 100 yrs

Time interval = 2 min

Inflow hyd. No. = 19 - POST To Basin 2
Max. Elevation = 209.68 ft

Peak discharge
Time to peak
Hyd. volume
Reservoir name
Max. Storage

Huu

Tuesday, Jun 23, 2009

5.106 cfs
12.10 hrs
7,198 cuft
Basin 2
453 cuft

Storage Indication method used. Outflow includes exfiliration.

Hydrograph Discharge Table

Time Inflow Elevation CivA CWwB CivC PfRsr WrA WrB WrC

(hrs) cfs ft cfs cfs cfs cfs

12.07 5002 << 209.68 = emer e I ——
12.10 5.080 209.68 << —enmm e e e

...End

cfs cfs cfs

( Printed values >= 85.00% of Qp.)

WrD Exfil Outflow
cfs cfs cfs

— 0.112 5.048
—— 0.112 5.106 <<
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 21
Basin 2 Infiltration

Hydrograph type = Diversion1

Storm frequency = 2yrs

Time interval = 2 min

Inflow hydrograph = 20 - POST Basin 2
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Tuesday, Jun 23, 2009

0.099 cfs
12.10 hrs
3,309 cuft
22
Exfiltration

Hydrograph Discharge Table

Time inflow 2nd Diverted
(hrs) cfs cfs

12.03 1.610 1.515
12.07 2.075 1.977
12.10 2.148 << 2.049 <<
12.13 2.019 1.921
12.17 1.836 1.739
12.20 1.671 1.576
12.23 1.537 1.442

...End

Outfiow
cfs

0.095
0.099
0.099 <<
0.098
0.097
0.095
0.094

( Printed values >= 95.00% of Qp.)
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 21

Basin 2 Infiltration

Hydrograph type = Diversion1

Storm frequency = 10 yrs

Time interval = 2 min

Inflow hydrograph = 20 - POST Basin 2
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Tuesday, Jun 23, 2009

0.105 cfs
12.10 hrs
3,309 cuft
22
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(hrs) cfs cfs

12.00 2.348 2.248
12.03 2.971 2.868
12.07 3.332 3.228
12.10 3.408 << 3.303 <<
12.13 3.186 3.082
12.17 2.880 2777
12.20 2.613 2.512
12.23 2.393 2.292

...End

Outflow
cfs

0.100
0.103
0.105
0.105 <<
0.104
0.103
0.101
0.100

{ Printed vaiues >= 85.00% of Qp.)
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Hydraflow Hydrographs by Intelisoive v9.2

Hyd. No. 21
Basin 2 Infiltration

Hydrograph type = Diversion1

Storm frequency = 100 yrs

Time interval = 2 min

Inflow hydrograph = 20 - POST Basin 2
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Tuesday, Jun 23, 2009

0.112 cfs
12.10 hrs
3,309 cuft
22
Exfiltration

Hydrograph Discharge Table

Time inflow 2nd Diverted
(hrs) cfs cfs

12.03 4.462 4.353
12.07 5.048 4.936
12.10 5.106 << 4.994 <<
12.13 4776 4.665
12.17 4.314 4.206
12.20 3.915 3.808

..End

Outflow
cfs

0.109
0.112
0.112 <<
0.111
0.109
0.107

( Printed values >= 95.00% of Qp.)
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 22

Basin 2 Overflow

Hydrograph type = Diversion2

Storm frequency = 2yrs

Time interval = 2 min

Inflow hydrograph = 20 - POST Basin 2
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Tuesday, Jun 23, 2009

2.049 cfs
12.10 hrs
3,889 cuft
21
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(hrs) cfs cfs

12.07 2.075 0.099
12.10 2.148 << 0.099 <<

...End

Outflow
cfs

1.977
2.049 <<

( Printed vailues >= 95.00% of Qp.)
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 22
Basin 2 Overflow

Hydrograph type = Diversion2

Storm frequency = 10 yrs

Time interval = 2 min

Inflow hydrograph = 20 - POST Basin 2
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Tuesday, Jun 23, 2009

3.303 cfs
12.10 hrs
3,889 cuft
21
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(hrs) cfs cfs

12.07 3.332 0.105
12.10 3.408 << 0.105 <<

...End

Outflow
cfs

3.228
3.303 <<

( Printed vaiues >= 85.00% of Qp.)
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Hydraflow Hydrographs by Intelisoive v9.2

Hyd. No. 22
Basin 2 Overflow

Hydrograph type = Diversion2

Storm frequency = 100 yrs

Time interval = 2 min

Inflow hydrograph = 20 - POST Basin 2
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

W i

Tuesday, Jun 23, 2009

4.994 cfs
12.10 hrs
3,889 cuft
21
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(hrs) cfs cfs

12.07 5.048 0.112
12.10 5106 << 0.112 <<

...End

Qutflow
cfs

4.936
4.994 <<

{ Printed values >= 85.00% of Qp.)



Worksheet 2: Runoff curve number and runoff

SM-3320

Project: 531-537 Mass. Ave. By ECS Date 4/6/09
Location: Acton, MA Checked Date
Circle one: Present Developed Subcatchment 4B
1. Runoff curve number (CN)
Soil name Cover description Area  |Product of}
and CN 1/ ICN x Area
wydrologic (cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4
(appendix area ratio)
— Impervious 98 004 ] 392
626B ‘
A Grass- Good Condition 39 0.04 1.56
I it |
{
1/ Use only one CN source per fine. Totals = 0.08 5.48
CN (weighted) = total product = 5.48 = 68.50 Use CN = 68.5
total area 0.08
2. Runoff
Storm #1 Storm #2 Storm #3
Frequenty......c.ccoocercecenioeennnn. yr 2 10 100
Rainfall, P (24-hour)................... in 31 4.5 64
Runoff, Q..........ocoovvveiiieeee in 0.70 1.57 2.98
(Use P and CN with table 2-1, fig. 2-1))
or egs. 2-3 and 2-4.)
Runoff, Q..o cf 204 455 865
D-2 {210-VI-TR-55, Second Ed., June 1986)



Worksheet 3: Time of Concentration (Tc) or travel time (Tt) 0

Project: 531-537 Mass. Ave.

Location: Acton, MA

By ECS Date 4/6/09

Checked Date

Circle one: Present Deve%ogedl Subcatchment 4B
Circle one: | Tc Tt through

subarea
Sheet flow (Applicable to Tc only) Segment

1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)

3. Flow length, L (total L <= 300 ft)

4. Two-yr 24-hr rainfall, P2

iD

5. Land Slope, s ] 0.03

6. Tt = 0.007 (nL)*0.8 / (P210.5 s*0.4) Compute Tt hr} 0.07 0.07 |

Shallow concentrated Flow Segment ID

7. Surface Description (paved or unpaved)

8. Flow Length, L ft

9. Watercourse slope, s i/t

10. Average Velocity, V (figure 3-1) ft's]

11. Tt=L/ 3600V Compute Tt hr 0.00 |

Channel flow Segment 1D

12. Cross sectional flow area, a sf

13. Wetted perimeter, pw ft

14. Hydraulic radius, r=a/wp Compute ft

15. Channel Slope, s ft/ft

16. Manning's roughness coeff., n

17.V =149 r2/3sMi2 In Compute V ft/s

18. Flow length, L ft}

19. Tt =L/ 3600V Compute Tt hr 0.00 |

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hri 0.10

min 6.0

(210-VI-TR-55, Second Ed., June 1986) D-3
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Hydraflow Hydrographs by intelisolve v9.2

Hyd. No. 23

POST Sub. 4B

Hydrograph type = SCS Runoff
Storm frequency = 2yrs

Time interval = 2 min
Drainage area = 0.080 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 3.10in
Storm duration = 24 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

i unuaunnnu

Tuesday, Jun 23, 2009

0.054 cfs
12.07 hrs
191 cuft
68.5

O ft

6.0 min
Type Il
484

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.07 0.054 <<
12.10 0.053

...End

( Printed values >= 95.00% of Qp.)
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 23
POST Sub. 4B

Hydrograph type = SCS Runoff
Storm frequency = 10 yrs

Time interval = 2 min
Drainage area = 0.080 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 4.50in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc¢)
Distribution
Shape factor

(I 1 O N | O { O T

Tuesday, Jun 23, 2009

0.137 cfs
12.07 hrs
191 cuft
68.5

0 ft

6.0 min
Type 1l
484

Hydrograph Discharge Table

Time -- Qutflow
(hrs cfs)

12.07 0.137 <<

..End

{ Printed values >= 95.00% of Qp.)
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Hydraflow Hydrographs by Intelisalve v9.2

Hyd. No. 23

POST Sub. 4B

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 0.080 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 6.40in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

(VI T | N { N { N | N B

Tuesday, Jun 23, 2009

0.270 cfs
12.07 hrs
191 cuft
68.5

0ft

6.0 min
Type Il
484

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.07 0.270 <<

..End

{ Printed values >= 85.00% of Qp.)
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 24
Sub. 4B Storage

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Max. Elevation

2yrs

|11 T I T 1|

Reservoir

2 min
23 - POST Sub. 4B
220.05 ft

Peak discharge
Time to peak

Hyd. volume

Reservoir name
Max. Storage

o nn

Tuesday, Jun 23, 2009

0.039 cfs

12.17 hrs

191 cuft

Sub. 4B Storage
16 cuft

Storage Indication method used. Outflow includes exfiltration.

Hydrograph Discharge Table

Time inflow Elevation
{hrs) cfs ft

12.13 0.045 220.05
12.17 0.037 220.05 <<
12.20 0.033 220.05

...End

CivA CivB CiC PfRsr

cfs

cfs

cfs

cfs

( Printed values >= 95.00% of Qp.)

WrD Exfil Outflow

cfs cfs cfs

----- 0.039 0.039
—_ 0.039 0.039 <<
----- 0.038 0.038
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Hydraflow Hydrographs by Intelisolve v9.2 Tuesday, Jun 23, 2009
Hyd. No. 24

Sub. 4B Storage

Hydrograph type = Reservoir Peak discharge = 0.101 cfs

Storm frequency = 10 yrs Time to peak = 12.13 hrs

Time interval = 2 min Hyd. volume = 191 cuft

Inflow hyd. No. = 23 - POST Sub. 4B Reservoir name = Sub. 4B Storage

Max. Elevation 220.12 ft Max. Storage 40 cuft

Storage Indication method used. Qutflow includes exfiltration.
Hydrograph Discharge Table
Time Inflow Elevation CivA CivB CivC PiRsr WrA WrB WrC WrD Exfii Outflow

( Printed values >= 85.00% of Qp.)

{hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
1213  0.108 22012 << —m e - —— e - —_— 0.101 0.101 <<
1217  0.085 22012 - el N 0.099  0.099

...End
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Hyd. No. 24

Sub. 4B Storage

Hydrograph type = Reservoir

Storm frequency = 100 yrs

Time interval = 2 min

Inflow hyd. No. = 23 - POST Sub. 4B
Max. Elevation = 220.27 ft

Peak discharge
Time to peak
Hyd. volume
Reservoir name
Max. Storage

Tuesday, Jun 23, 2009

0.165 cfs

12.17 hrs

191 cuft

Sub. 4B Storage
88 cuft

Storage Indication method used. Outflow includes exfiltration.
Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC
(hrs) cfs ft cfs cfs cfs

12.07 0.270 << 22021 e mmmme e
12.10 0.248 220.24 e e e
12.13 0.201 22026 = e e e
12.17 0.160 22027 €< —eenm —_— —_—
12.20 0.137 29026 = cemem e e
12.23 0.125 22025 e ——- J—
12.27 0.118 22024 = e e —
12.30 0.110 220.22 — e
12.33 0.101 220.20 —_— —

...End

( Printed values >= 95.00% of Qp.)

WrD Exfil Outflow

cfs cfs cfs

 — 0.163 0.163
————— 0.164 0.164
————— 0.165 0.165
—— 0.165 0.165 <<
—— 0.165 0.165
— 0.165 0.165
————— 0.164 0.164
—— 0.163 0.163
— 0.160 0.160
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Hyd. No. 25
Sub. 4B Infiltration

Hydrograph type = Diversion1

Storm frequency = 2yrs

Time interval = 2 min

Inflow hydrograph = 24 - Sub. 4B Storage
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Tuesday, Jun 23, 2009

0.039 cfs
12.17 hrs
191 cuft
26
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(hrs) cfs cfs

12.13 0.039 0.000
12.17 0.039 << 0.000
12.20 . 0.038 0.000

...End

Outflow
cfs

0.039
0.039 <<
0.038

{ Printed values >= 95.00% of Qp.)
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Hyd. No. 25

Sub. 4B Infiltration

Hydrograph type = Diversion1

Storm frequency = 10 yrs

Time interval = 2 min

Inflow hydrograph = 24 - Sub. 4B Storage
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Tuesday, Jun 23, 2009

0.101 cfs
12.13 hrs
191 cuft
26
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(hrs) cfs cfs

12.13 0.101 << 0.000
12.17 0.099 0.000

...End

Outflow
cfs

0.101 <<
0.099

( Printed values >= 95.00% of Qp.)
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Hyd. No. 25

Sub. 4B Infiltration

Hydrograph type = Diversion1

Storm frequency = 100 yrs

Time interval = 2 min

Inflow hydrograph = 24 - Sub. 4B Storage
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

1 I I I T 1]

Tuesday, Jun 23, 2009

0.165 cfs
12.17 hrs
191 cuft
26
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(hrs) cfs cfs
12.07 0.163 0.000
12.10 0.164 0.000
12.13 0.165 0.000
1217 0.165 << 0.000
12.20 0.165 0.000
12.23 0.165 0.000
12.27 0.164 0.000
12.30 0.163 0.000
12.33 0.160 0.000

...End

Outflow
cfs

0.163
0.164
0.165
0.165 <<
0.165
0.165
0.164
0.163
0.160

( Printed values >= 95.00% of Qp.)
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Hyd. No. 26
Sub. 4B Overflow

Hydrograph type = Diversion2

Storm frequency = 2yrs

Time interval = 2 min

Inflow hydrograph = 24 - Sub. 4B Storage
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Tuesday, Jun 23, 2009

0.000 cfs
12.07 hrs
0 cuft

25
Exfiltration

Hydrograph Discharge Table

Time inflow 2nd Diverted
(hrs) cfs cfs

12.07 0.029 0.029
12.37 0.030 0.030
12.43 0.026 0.026
12.50 0.022 0.022

...End

Outflow
cfs

0.000 <<
0.000 <<
0.000 <<
0.000 <<

( Printed values >= 85.00% of Qp.)
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Hyd. No. 26

Sub. 4B Overflow

Hydrograph type = Diversion2

Storm frequency = 10 yrs

Time interval = 2 min

Inflow hydrograph = 24 - Sub. 4B Storage
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

Tuesday, Jun 23, 2009

0.000 cfs
12.03 hrs
0 cuft

25
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(hrs) cfs cfs
12.03 0.064 0.064

...End

Outflow
cfs

0.000 <<

( Printed values >= 95.00% of Qp.)
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Hyd. No. 26
Sub. 4B Overflow

Hydrograph type = Diversion2

Storm frequency = 100 yrs

Time interval = 2 min

Inflow hydrograph = 24 - Sub. 4B Storage
Diversion method = Pond -

Peak discharge
Time to peak
Hyd. volume

2nd diverted hyd.

Pond structure

1 I I | I

Tuesday, Jun 23, 2009

0.000 cfs
12.00 hrs
0 cuft

25
Exfiltration

Hydrograph Discharge Table

Time Inflow 2nd Diverted
(hrs) cfs cfs

12.00 0.106 0.106
12.47 0.104 0.104

...End

Outflow
cfs

0.000 <<
0.000 <<

( Printed values >= 95.00% of Qp.)



Worksheet 2: Runoff curve number and runoff

SM-3320

Project: 531-537 Mass. Ave. By ECS Date 4/6/09
Location: Acton, MA Checked Date
Circle one: Present Developed Subcatchment 4A
1. Runoff curve number (CN)
Soil name Cover description Area  |Product of
and CN 1/ ICN x Area
hydrologic (cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4
(appendix area ratio)
—_ Impervious 98 0.72 70.56
626B
A Grass- Good Condition 39 0.03 1.17
602
A Grass- Good Condition 39 0.01 0.39
1
1/ Use only one CN source per line. Totals = 0.76 72.12
CN (weighted) = total product = 72.12 = 94.89 Use CN = 94.9
total area 0.76
2. Runoff
Storm #1 Storm #2 Storm #3
FIequentcy......oooveeereoeseeeeeen. yr 2 10 100
Rainfall, P (24-hour)................... in [ 31 45 54
Runoff, Q... in 2.54 3.91 5.80
{Use P and CN with table 2-1, fig. 2-1,)
or egs. 2-3 and 2-4.)
Runoff, Q..ccoovereer e cf 65997 10795 15992
D-2 (210-VI-TR-55, Second Ed., June 1986)



Worksheet 3: Time of Concentration (Tc) or travel time (Tt)

Project:  531-537 Mass. Ave. By ECS
Location: Acton, MA Checked
Circle one: Present_Peveloped] Subcatchment 4A
Circle one: l Tc Tt through

subarea
Sheet flow (Applicable to Tc only) Segment ID

1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)
3. Flow length, L (total L <= 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

Date

Date

SM-3320

4/6/09

6. Tt = 0.007 (nL)"0.8 / (P2*0.5 s*0.4) Compute Tt hri 0.01

0.01

Shallow concentrated Flow Segment ID

7. Surface Description (paved or unpaved)
8. Flow Length, L ftf 2
9. Watercourse slope, s irjid

10. Average Velocity, V (figure 3-1) ft/s

11. Tt =L/ 3600V Compute Tt hrjf 0.04

0.04

Channel flow Segment ID

12. Cross sectional flow area, a sf
13. Wetted perimeter, pw ft
14. Hydraulic radius, r=a/wp Compute r ft
15. Channel Slope, s ft/ft
16. Manning's roughness coeff., n

17.V=1.49r°2/3sM/2/n Compute V ft/s

18. Flow length, L ftf

19. Tt = L/ 3600V Compute Tt hr

0.00

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19)

(210-VI-TR-55, Second Ed., June 1986)

hr

0.10

min

6.0
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Hyd. No. 27

POST Sub. 4A

Hydrograph type = SCS Runoff
Storm frequency = 2yrs

Time interval = 2 min
Drainage area = 0.760 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 3.10in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

i nn

Tuesday, Jun 23, 2009

2.072 cfs
12.07 hrs
6,561 cuft
94.9

Oft

6.0 min
Type Il
484

Hydrograph Discharge Table

Time -- Qutflow
(hrs cfs)

12.07 2.072 <<

...End

( Printed values >= 95.00% of Qp.)
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Hyd. No. 27

POST Sub. 4A

Hydrograph type = SCS Runoff
Storm frequency = 10yrs

Time interval = 2 min
Drainage area = 0.760 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 4.50in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

o ownnnn

Tuesday, Jun 23, 2009

3.115 cfs
12.07 hrs
6,561 cuft
949

Oft

6.0 min
Type I
484

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.07 3.115 <<

...End

( Printed values >= 95.00% of Qp.)



Hydrograph Report 18

Hydraflow Hydrographs by Intelisolve v8.2 Tuesday, Jun 23, 2009
Hyd. No. 27

POST Sub. 4A

Hydrograph type = SCS Runoff Peak discharge = 4.514 cfs

Storm frequency = 100 yrs Time to peak = 12.07 hrs

Time interval = 2 min Hyd. volume = 6,561 cuft

Drainage area = 0.760 ac Curve number = 049

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 6.0 min

Total precip. = 6.40in Distribution = Type lli

Storm duration 24 hrs Shape factor 484

{ Printed values >= 95.00% of Qp.)

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.07 4514 <<

...End
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Hyd. No. 28

POST Sub. 4 Total

Hydrograph type = Combine
Storm frequency = 2vyrs
Time interval = 2 min
Inflow hyds. = 26, 27

Tuesday, Jun 23, 2009

Peak discharge = 2.072 cfs
Time to peak = 12.07 hrs
Hyd. volume = 6,561 cuft

Contrib. drain. area= 0.760 ac

Hydrograph Discharge Table

Time Hyd. 26 + Hyd.27 =
(hrs) (cfs) (cfs)
12.07 0.000 << 2.072<<

...End

{ Printed values >= 85.00% of Qp.)

Outflow
(cfs)

2072 <<
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Tuesday, Jun 23, 2009

Hyd. No. 28

POST Sub. 4 Total

Hydrograph type = Combine Peak discharge = 3.115cfs

Storm frequency = 10 yrs Time to peak = 12.07 hrs

Time interval = 2 min Hyd. volume = 6,561 cuft

Inflow hyds. = 26, 27 Contrib. drain. area= 0.760 ac
Hydrograph Discharge Table ( Printed values >= 85.00% of Qp.)
Time Hyd. 26 + Hyd.27= Outflow

(hrs) (cfs) (cfs) (cfs)

12.07 0.000 3.115 << 3.115 <<

...End
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Tuesday, Jun 23, 2009

Hyd. No. 28

POST Sub. 4 Total

Hydrograph type = Combine Peak discharge = 4.514 cfs

Storm frequency = 100 yrs Time to peak = 12.07 hrs

Time interval = 2 min Hyd. volume = 6,561 cuft

Inflow hyds. = 26, 27 Contrib. drain. area= 0.760 ac
Hydrograph Discharge Table ( Printed values >= 95.00% of Qp.)
Time Hyd. 26 + Hyd.27= Outfiow

(hrs) (cfs) (cfs) (cfs)

12.07 0.000 4.514 << 4,514 <<

...End



Worksheet 2: Runoff curve number and runoff

SM-3320

Project: 531-537 Mass. Ave. By ECS Date 4/6/09
Location: Acton, MA Checked Date
Circle one: Present Developed Subcatchment 5A
1. Runoff curve number (CN)
Soil name Cover description Area  |Product of]
and CN 1/ ICN x Area
hydrologic (cover type, treatment, and
group hydrologic condition:
percent impervious: Table Fig. Fig. Acres
unconnected/connected impervious 2-2 2-3 2-4
(appendix area ratio)
—_ Impervious 98 1 0.23 22.54
626B
A Grass- Good Condition 39 0.10 3.90
253B ;
A Grass- Good Condition 39 { oo7 | 273
|
|
1/ Use only one CN source per line. Totals = 0.40 29.17
CN (weighted) = total product = 29.17 = 7293 Use CN = 72.9
total area 0.40
2.  Runoff
Storm #1 Storm#2 Storm #3
Frequency......occoeevenieiceinecans yr 2 10 100
Rainfall, P {(24-hour)................... in 31 75 | 64
Runoff, G.....ocovviirereeeeee, in 0.92 1.89 3.42

(Use P and CN with table 2-1, fig. 2-1,)
or egs. 2-3 and 2-4.)

Runoff, Q...c.coooeevvveveeeec cf | 1329 | 2744 | 4960 |

D-2 {210-VI-TR-55, Second Ed., June 1986)




Worksheet 3: Time of Concentration (Tc) or travel time (Tt) SM-3320

Project: 531-537 Mass. Ave.

Location: Acton, MA

By ECS Date 4/6/09

Checked Date

Circle one: Present Develoéedl Subcatchment 5A
Circle one: I Tc Tt through

subarea
Sheet flow (Applicable to Tc only) Segment ID

1. Surface Description (table 3-1)

2. Mannings roughness coeff., n (table 3-1)
3. Flow length, L (total L <= 300 ft)

4. Two-yr 24-hr rainfall, P2

5. Land Slope, s

6. Tt = 0.007 (nL)*0.8 / (P2*0.5 s10.4) Compute Tt hr 0.11 |

Shallow concentrated Flow Segment ID

7. Surface Description (paved or unpaved)

8. Flow Length, L ftf 152

9. Watercourse slope, s ft/ft

10. Average Velocity, V (figure 3-1) fi/s|

11. Tt =L/ 3600V Compute Tt hr{ 0.01 0.01 |

Channel flow Segment ID

12. Cross sectional flow area, a sf

13. Wetted perimeter, pw ft

14. Hydraulic radius, r=a/wp Compute r ft

15. Channel Slope, s ft/t

16. Manning's roughness coeff., n

17.V=1.49r2/3sM/2/n Compute V fi/s

18. Flow length, L ft}

19. Tt =L/ 3600V Compute Tt hr 0.00 }

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hrf 0.11
min 6.9

(210-VI-TR-55, Second Ed., June 1986) D-3
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Hyd. No. 29

POST Sub. 5A

Hydrograph type = = SCS Runoff
Storm frequency = 2yrs

Time interval = 2 min
Drainage area = 0.400 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 3.10in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Jun 23, 2009

0.358 cfs

12.13 hrs

1,328 cuft
72.9

O ft
6.9

Typ
484

min
e lll

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.10 0.356
12.13 0.358 <<

...End

( Printed values >= 85.00% of Qp.)



Hydrograph Report

77

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 29

POST Sub. 5A

Hydrograph type = SCS Runoff
Storm frequency = 10 yrs

Time interval = 2 min
Drainage area = 0.400 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 4.50in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc¢)
Distribution
Shape factor

nmnnannn

Tuesday, Jun 23, 2009

0.789 cfs
12.10 hrs
1,328 cuft
72.9

Oft

6.9 min
Type Il
484

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.10 0.789 <<
12.13 0.775

..knd

{ Printed vaiues >= 95.00% of Qp.)
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Hyd. No. 29

POST Sub. 5A

Hydrograph type =~ = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 0.400 ac
Basin Slope = 00%

Tc method = USER
Total precip. = 6.40in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

{1 | I { O I B

Tuesday, Jun 23, 2009

1.451 cfs

12.10 hrs

1,328 cuft
72.9

0 ft
6.9

Typ
484

min
e lll

Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.10 1.451 <<
12.13 1.409

...End

( Printed values >= 85.00% of Qp.)
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Tuesday, Jun 23, 2009

Hyd. No. 30

POST TOTAL

Hydrograph type = Combine Peak discharge = 4.367 cfs
Storm frequency = 2yrs Time to peak = 12.07 hrs
Time interval = 2 min Hyd. volume = 11,811 cuft
Inflow hyds. = 13, 22, 28, 29 Contrib. drain. area= 0.400 ac
Hydrograph Discharge Tab'e ( Printed values >= 85.00% of Qp.)
Time Hyd. 13+ Hyd.22+ Hyd.28+ Hyd.29= Outflow
(hrs) (cfs) {cfs) {cfs) (cfs) (cfs)
12.07 0.000 1.977 2.072<<  0.319 4.367 <<
12.10 0.000 2.049 <<  1.846 0.356 4.252

...End
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Hyd. No. 30

POST TOTAL

Hydrograph type = Combine
Storm frequency = 10yrs

Time interval = 2 min

Inflow hyds. = 13, 22, 28, 29

Peak discharge
Time to peak

Hyd. volume
Contrib. drain. area

Tuesday, Jun 23, 2009

7.066 cfs
12.07 hrs
11,811 cuft
0.400 ac

Hydrograph Discharge Table

Time Hyd. 13+ Hyd.22+ Hyd. 28+
(hrs) {cfs) (cfs) (cfs)
12.07 0.000 3.228 3115 <<
12.10 0.000 3.303 << 2.769

...End

Hyd. 29 =
(cfs)

0.723
0.789 <<

( Printed values >= 95.00% of Qp.)

Outfiow
(cfs)

7.066 <<
6.861
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Tuesday, Jun 23, 2009

Hyd. No. 30

POST TOTAL

Hydrograph type = Combine Peak discharge = 13.58 cfs
Storm frequency = 100 yrs Time to peak = 12.10 hrs
Time interval = 2 min Hyd. volume = 11,811 cuft
Inflow hyds. = 13, 22, 28, 29 Contrib. drain. area= 0.400 ac
Hydrograph DiSCharge Table ( Printed values >= 95.00% of Qp.)
Time Hyd.13+ Hyd.22+ Hyd.28+ Hyd.29= Outflow
(hrs) (cfs) (cfs) {cfs) (cfs) (cfs)
12.10 3.127 4994 << 4.006 1.451 << 13.58 <<
12.13 4.285 4.665 3.149 1.409 13.51
1217 5187 << 4.206 2.435 1.270 13.10

...End
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Tuesday, Jun 23, 2009

Hyd. No. 31

POST Infiltration

Hydrograph type = Combine
Storm frequency = 2yrs

Time interval = 2 min

Inflow hyds. = 5,10, 17, 21, 25

Peak discharge = 0.733 cfs
Time to peak = 12.13 hrs
Hyd. volume = 13,922 cuft

Contrib. drain. area= 0.000 ac

( Printed values >= 95.00% of Qp.)

Hydrograph Discharge Table

Time Hyd. 5 + Hyd. 10+ Hyd.17+ Hyd. 21+
(hrs) (cfs) (cfs) (cfs) (cfs)
12.10 0.205 0.378 0.002 0.099 <<
12.13 0.210 << 0.385 0.002 0.098
12.17 0.202 0.390 0.002 << 0.097
12.20 0.187 0.395 0.002 0.095
12.23 0.171 0.399 0.002 0.094

...End

Hyd. 25 +
(cfs)

0.035
0.039
0.039 <<
0.038
0.037

Outflow
(cfs)

0.719
0.733 <<
0.730
0.717
0.703
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Hyd. No. 31

POST Infiltration

Hydrograph type = Combine

Storm frequency = 10 yrs

Time interval = 2 min

Inflow hyds. = 5,10, 17, 21, 25

Peak discharge
Time to peak
Hyd. volume

Tuesday, Jun 23, 2009

0.964 cfs
12.13 hrs
13,922 cuft

Contrib. drain. area= 0.000 ac

Hydrograph Discharge Table

Time Hyd.5 + Hyd.10+ Hyd.17+ Hyd.21+
(hrs) (cfs) (cfs) (cfs) (cfs)
12.10 0.318 0.421 0.002 0.105 <<
12.13 0.326 << 0.432 0.002 0.104
12.17 0.312 0.441 0.002 << 0.103
12.20 0.288 0.449 0.002 0.101

...End

Hyd. 25 +
(cfs)

0.095
0.101 <<
0.099
0.094

( Printed values >= 95.00% of Qp.)

Outfiow
(cfs)

0.941
0.964 <<
0.957
0.934
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Tuesday, Jun 23, 2009

Hyd. No. 31

POST Infiltration

Hydrograph type = Combine Peak discharge = 1.113 cfs
Storm frequency = 100 yrs Time to peak = 12.17 hrs
Time interval = 2 min Hyd. volume = 13,922 cuft
Inflow hyds. = 5,10,17,21, 25 Contrib. drain. area= 0.000 ac
Hydrogl"aph DiSCharge Table { Printed values >= 95.00% of Qp.)
Time Hyd.5+ Hyd.10+ Hyd.17+ Hyd.21+ Hyd.25+ Outflow
{hrs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
12.07 0.351 0.463 0.002 0.112 0.163 1.090
12.10 0.352 0.474 0.002 0.112<<  0.164 1.105
12.13 0.353 0.481 0.002<<  0.1M11 0.165 1.112
12.17 0.354<< 0483<<  0.002 0.109 0.165 << 1.113 <<
12.20 0.353 0.483 0.002 0.107 0.165 1.110
12.23 0.353 0.481 0.002 0.106 0.165 1.106
12.27 0.352 0.479 0.002 0.104 0.164 1.102
12.30 0.352 0.477 0.002 0.103 0.163 1.097
12.33 0.351 0.475 0.002 0.101 0.160 1.089
12.37 0.350 0.473 0.002 0.100 0.143 1.068

...End
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Hydraflow Hydrographs by Intelisolve v9.2 Tuesday, Jun 23, 2009

Pond No. 7 - Sub. 1E Storage

Pond Data
Trapezoid - Bottom L x W = 70.0 x 25.5 ft, Side slope = 0.0:1, Bottom elev. = 220.00 ft, Depth = 2.00 ft, Voids = 40.00%

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

0.00 220.00 1,785 0 0

0.20 220.20 1,785 143 143

0.40 220.40 1,785 143 286

0.60 220.60 1,785 143 428

0.80 220.80 1,785 143 571

1.00 221.00 1,785 143 714

1.20 221.20 1,785 143 857

1.40 221.40 1,785 143 1,000

1.60 221.60 1,785 143 1,142

1.80 221.80 1,785 143 1,285

2.00 222.00 1,785 143 1,428
Culvert / Orifice Structures Weir Structures

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

Rise (in) = 0.00 0.00 0.00 0.00 Crestlen(ft) = 70.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest EL {ft) = 22180  0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 2.60 3.33 333 3.33
Invert EL (ft) = 0.00 0.00 0.00 0.00 Weir Type = Broad — - -
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-Vaiue = 013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(infhr) = 8.270 (by Wet area)
Multi-Stage = n/a No No No TW Elev. {ft) = 0.00

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

Stage / Storage / Discharge Table

Stage Storage  Elevation CivA CivB CivC PriRsr WrA WrB WrC WrD Exfil

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 220.00 - - -— — 0.00 — - - 0.000
0.20 143 220.20 — — - e 0.00 -— -— — 0.349
0.40 286 220.40 — — - — 0.00 -— — - 0.356
0.60 428 220.60 - - - -— 0.00 - - e 0.364
0.80 571 220.80 - -— —m - 0.00 - — — 0.371
1.00 714 221.00 — e — - 0.00 — - — 0.378
1.20 857 221.20 - — - - 0.00 - - — 0.386
1.40 1,000 221.40 -— - - — 0.00 — - - 0.393
1.60 1,142 221.60 -— - - - 0.00 - -— -— 0.400
1.80 1,285 221.80 - — - —n 0.00 — — — 0.408

2.00 1,428 222.00 — -— — —— 16.28 — — - 0.415

and submergence (s).

User
cfs

Total
cfs

0.000
0.349
0.356
0.364
0.371
0.378
0.386
0.393
0.400
0.408
16.69



Pond Report 12

Hydraflow Hydrographs by Intelisolve v9.2 Tuesday, Jun 23, 2009
Pond No. 1 - Basin 1A
Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 208.00 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 208.00 1,664 0 0

1.00 209.00 1,923 1,792 1,792

2.00 210.00 2,198 2,059 3,851

3.00 211.00 2,485 2,340 6,190

4.00 212.00 2,784 2,633 8,823
Culvert / Orifice Structures Weir Structures

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

Rise (in) = 24.00 0.00 0.00 0.00 Crest Len (ft) = 13.40 0.00 inactive 2.50
Span (in) = 24.00 0.00 0.00 0.00 Crest El. (ft) = 211.10 210.10 211.50 210.50
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 0.11 3.33 3.33
Invert EL (ft) = 207.90 0.00 0.00 0.00 Weir Type = Riser 5ddegV Ciplti Rect
Length (ft) = 30.00 0.00 0.00 0.00 Multi-Stage = Yes Yes No No
Slope (%) = 3.00 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 = n/a No No No TW Elev. (ft) = 0.00

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

Stage / Storage / Discharge Table

Stage Storage  Elevation CivA CivB CivC PrfRsr WrA wrB wrC WrD Exfil User Total

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 208.00 0.00 — -— - 0.00 -— 0.00 0.00 0.000 - 0.000
1.00 1,792 209.00 0.07 ic - - - 0.00 - 0.00 000 0368 - 0.368
2.00 3,851 210.00 0.07 ic -— - - 0.00 — 0.00 0.00 0421 - 0.421
3.00 6,190 211.00 0.09ic - - — 0.00 0.09 0.00 294 0476 -— 3.504

4.00 8,823 212.00 2565ic - — ——— 2537s 028s 0.00 1529 0.533 41.48
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Hydraflow Hydrographs by intelisolve v9.2
Pond No. 3 - Basin 3A

Tuesday, Jun 23, 2009

Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 209.00 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) incr. Storage (cuft) Total storage (cuft)

0.00 209.00 205 0 0

1.00 210.00 309 255 255

2.00 211.00 436 371 626

3.00 212.00 582 507 1,133
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsi] [A] [B] [C] D]

Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 5.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 211.50 0.00 0.00 0.00
No. Barreis =0 0 0 0 Weir Coeff. = 3.33 0.80 3.33 3.33
invert El. (ft} = 0.00 0.00 0.00 0.00 Weir Type = Ciplti — — -
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.{infhr) = 0.140 {(by Contour)
Multi-Stage = n/a No No No TW Elev. (ff) = 0.00

Stage

ft

0.00
1.00
2.00
3.00

Storage
cuft

255
626
1,133

ft

209.00
210.00
211.00
212.00

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

Stage / Storage / Discharge Table
Elevation CivA

CivB

cfs

CivC
cfs

PriRsr
cfs

WrA
cfs

0.00
0.00
0.00
5.89

WrB
cfs

WrC
cfs

WrD
cfs

Exfil
cfs

0.000
0.001
0.001
0.002

User
cfs

Total
cfs

0.000
0.001
0.001
5.889
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Hydraflow Hydrographs by intelisoive v9.2 Tuesday, Jun 23, 2009
Pond No. 6 - Basin 2
Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 209.00 ft
Stage / Storage Table
Stage (ft) Elevation (ff) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 209.00 488 0 0

1.00 210.00 865 667 667
Culvert / Orifice Structures Weir Structures

[A] [B] [C]1 [PrfRsr] [A] [B] [C] D]

Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 25.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest EL (ft) = 209.50 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 2.60 3.33 3.33 3.33
Invert EL (ft) = 0.00 0.00 0.00 0.00 Weir Type = Broad — - -
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.(infhr) = 8.270 (by Contour)
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00

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

Stage / Storage / Discharge Table

Stage Storage  Elevation CivA CivB CivC PriRsr WrA wWrB wrC WrD Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 209.00 - - -— -— 0.00 — — - 0.000 — 0.000

1.00 667 210.00 - - - —n 22.98 - — - 0.166 - 23.15
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Hydraflow Hydrographs by intelisolve v9.2
Pond No. 8 - Sub. 4B Storage

Tuesday, Jun 23, 2009

Pond Data
Trapezoid - Bottom L x W =90.0x 9.0 ft, Side slope = 0.0:1, Bottom elev. = 220.00 ft, Depth = 2.00 ft, Voids = 40.00%
Stage / Storage Table
Stage (ff) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 220.00 810 0 0

0.20 220.20 810 65 65

0.40 220.40 810 65 130

0.60 220.60 810 65 194

0.80 220.80 810 65 259

1.00 221.00 810 65 324

1.20 221.20 810 65 389

1.40 221.40 810 65 454

1.60 221.60 810 65 518

1.80 221.80 810 65 583

2.00 222.00 810 65 648
Culvert / Orifice Structures Weir Structures

[A] [B] [C1 [PrfRsr] [A] (Bl [C] D]

Rise (in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 90.00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 221.90 0.00 0.00 0.00
No. Barrels =0 o 0 0 Weir Coeff. = 2.60 3.33 3.33 3.33
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Broad - —— -
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.(infhr) = 8.270 (by Wet area)
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00

Stage / Storage / Discharge Table

Stage Storage  Elevation

ft cuft ft
0.00 0 220.00
0.20 65 220.20
0.40 130 220.40
0.60 194 220.60
0.80 259 220.80
1.00 324 221.00
1.20 389 221.20
1.40 454 221.40
1.60 518 221.60
1.80 583 221.80
2.00 648 222.00

CivA
cfs

CivB

cfs

Note: Culvert/Orifice outflows are analyzed under inlet

CivC
cfs

PrfRsr

cfs

Wr A
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
7.40

WrB
cfs

WrC

cfs

WrD Exfil

cfs

cfs

0.000
0.163
0.170
0.178
0.185
0.193
0.201
0.208
0.216
0.223
0.231

User
cfs

(ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Total
cfs

0.000
0.163
0.170
0.178
0.185
0.193
0.201
0.208
0.216
0.223
7.631
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GRATE CAPACITY CALCULATIONS

Job:  SM-3320 Calculated by: ECS
Date: 6/19/09
INLET GRATE CAPACITY CHECK
Single grate
LEBARON LF 246 PASS AREA = 225 IN*2 1.56
Double grate
PASS AREA = 450 INA2 3.12
C = ORIFICE COEFFICIENT
Single grate: Q = (CA SQRT(2*g*h))*f C= 0.6 SQUARE EDGES
Low Points LP Q= 2.85 CFS A = NET INLET AREA
On Siope 0s Q= 2.04 CFS A= 156 SF.
g = GRAVITATIONAL CONSTANT
Double grate: Q = (CA SQRT(2*g*h))*f g= 32.2 FT PER SEC*2
Low Points LP Q= 5.70 CFS h=HEAD ON INLET
On Slope 0SS Q= 4.09 CFS h= 0.33 FT (low points)
0.17 FT (on slope)
f = CLOGGING FACTOR
f= 0.66
TABLE VALUES TAKEN FROM PIPE SIZING CALCULATIONS
QUTLET CAPACITY FROM STORM SEWER DESIGN TABLE (CAPACITY FULL cfs)
low point [TRIBUTARY| TIMEOF | 100 YR OQUTLET grate
onslope |AREA (AC)! CONC. [NTENSI C Q100 |CAPACITY | required
e keIt - . i e T 55 Single grate
0.52 2.78 single grate
0.89 2.77 single grate
0.00 8.61 single grate




T 3 R X X 108
€5 Z: 33 P BFET 0601
0 X [ i ETa3 T8 L
5 3 54 X EX BT
iE 7 1501 198
B 0771 57 i
: = -
B3
€%
A 5 §
g Ei4 i L
ER iz K R i X
%%géé %, Z 8¢ 3T R [ i 85
&5 [£%)] [&853) &%) 3 & [ (o))
E ana ang ang ang | gdidN | doud avan | moude | avan Tind TI ALISNALNI 44 NOLLOHS
AT NE,E: ¥EMOT | AN | MIMOT | ¥AdO | VIVM | INEANE | ADYANS | HIJEQ | AUDOTHA]ALDOTIA| ALDOTIA] ALIOVAVD] 10 HdOTS TIVANIVY NIHNIL
Wid O ddid HIVAHTE NOLLVATTR FIOHNYIN]_TVIOL
40 401 - ¥TAOD ARNOYO AN NIVIC ROTINGRI RO L0 2 VIV A8VLINaNL

9 POUIIL JHUOINE-O- AV M-0ZEE “ATI

WO9TY  E10°0 = L I-N SAV) $08 AR ANOG

VI 0030y INOLLYDO'E W9ETT 00 = S LZN SUV) 60/61/9 aiva
OZEE-NS  LIHIOAd S0Fu¥ 0100 = 8.(Z1-N SaV) ROISAQ YIMES WIOLS UVHA 001 TWHOLS NOISH

1100 =, U (09] 198D)



Closed Drainage System SM-3320 1of5

Project: West Acton Village Ecology By ECS Date 6/19/09
Location: Acton, MA Checked Date
Rational Method
Q = peak flow rate, (cfs) i = rainfall intensity inches/hour
C = runoff coefficient, A = area (ac)

C =0.90 impervious
C = 0.20 landscaped / grass

C=0.15 woods
DI-1
Surface A C Product
Cover (ac) AxC
impervious 0.05 0.90 0.045
lands/grass 0.07 0.20 0.014
woods 0.00 0.15 0.000
sum = 0.12 sum = 0.05%
C= = total product / total area
ID-1
Surface A C Product
Cover (ac) AxC
DI-1 0.12 0.49 0.059
sum = 0.12 sum = 0.059
C= = total product / total area
CB-1
Surface A C Product
Cover (ac) AxC
impervious 0.07 0.90 0.063
lands/grass 0.00 0.20 0.000
woods 000 0.15 __0.000
sum = 0.07 sum = 0.063

C= = total product / total area



Closed Drainage System

Project:

Location:

West Acton Village Ecology

Acton, MA

Rational Method

Q = peak flow rate, (cfs)

SM-3320
By ECS

Checked

i = rainfall intensity inches/hour

C = runoff coefficient, A = area (ac)
C = 0.90 impervious
C =0.20 landscaped / grass
C=10.15 woods
DMH-1
Surface A C Product
Cover (ac) AxC
D-1 0.12 0.49 0.059
CB-1 0.07 0.90 0.063
sum = 0.19 sum = 0.122
C == total product / total area
CB-2
Surface A C Product
Cover (ac) AxC
impervious 0.07 0.90 0.063
lands/grass 0.03 0.20 0.006
woods 0.00 0.15 0.000
sum = 0.10 sum = 0.069
C == total product / total area
CB-3
Surface A C Product
Cover (ac) AxC
impervious 0.05 0.90 0.045
" lands/grass 0.01 0.20 0.002
woods 0.00 0.15 0.000
CB-2 0.10 0.69 0.069
sum = 0.16 sum = 0.116

C= = total product / total area

20f5
Date 6/19/09

Date



Closed Drainage System SM-3320 3of5

Project: West Acton Village Ecology By ECS Date 6/19/09
Location: Acton, MA Checked Date
Rational Method
Q = peak flow rate, (cfs) i = rainfall intensity inches/hour
C = runoff coefficient, A =area (ac)

C = 0.90 impervious
C = 0.20 landscaped / grass

C =0.15 woods
DMH-2
Surface A C Product
Cover (ac) AxC
CB-3 0.16 0.73 0.116
DMH-1 0.19 0.64 0.122
sum = 0.35 sum = 0.238
C == total product / total area
DMH-4
Surface A C Product
Cover (ac) AxC
DMH-2 0.35 0.68 0.238
sum = 0.35 sum = 0.238
C=} 0.68 |~ total product/ total area
TD-1
Surface A C Product
Cover (ac) AxC
impervious 0.26 0.90 0.234
lands/grass 0.02 0.20 0.004
woods 0.00 0.15 0.000
sum = 0.28 sum = 0.238

C == total product / total area



Closed Drainage System SM-3320 40f5
Project: West Acton Village Ecology By ECS Date  6/19/09
Location: Acton, MA Checked Date
Rational Method
Q = peak flow rate, (cfs) i = rainfall intensity inches/hour
C = runoff coefficient, A = area (ac)
C = 0.90 impervious
C = 0.20 landscaped / grass
C=0.15 woods
CB-4
Surface A C Product
Cover (ac) AxC
impervious 0.00 0.90 0.000
lands/grass 0.00 0.20 0.000
woods 0.00 0.15 0.000
sum = 0.00 sum = 0.000
C == total product / total area
*CB-4: Under covered parking area, minimal flow
DMH-3
Surface A C Product
Cover (ac) AxC
CB-4 0.00 0.00 0.000
DMH-4 0.35 0.68 0.238
TD-1 0.28 0.85 0.238
sum = 0.63 sum = 0.476
C=] 0.76 |= total product/ total arca
TD-2
Surface A C Product
Cover (ac) AxC
impervious 0.19 0.90 0.171
lands/grass 0.04 0.20 0.008
woods 0.00 0.15 0.000
sum = 0.23 sum = 0.179

C= = total product / total area



Closed Drainage System SM-3320 5of5

Project: West Acton Village Ecology By  ECS Date  6/19/09
Location: Acton, MA Checked Date
Rational Method
Q = peak flow rate, (cfs) i = rainfall intensity inches/hour
C = runoff coefficient, A = area (ac)

C = 0.90 impervious
C =0.20 landscaped / grass

C=0.15 woods
SC-1
Surface A C Product
Cover (ac) AxC
DMH-3 0.63 0.76 0.476
TD-2 0.23 0.78 0.179
sum = 0.86 sum = 0.655

C= = total product / total area



Water Quality Volume Calculations
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Groundwater Recharge Calculations
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TSS Removal Calculations
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Stormceptor’

Stormceptor Sizing Detailed Report
PCSWMM for Stormceptor

Project Information

Date 2/9/2009

Project Name 531-537 Mass. Ave
Project Number (3320

Location Acton

Stormwater Quality Objective

This report outlines how Stormceptor System can achieve a defined water quality objective through the
removal of total suspended solids (TSS). Attached to this report is the Stormceptor Sizing Summary.

Stormceptor System Recommendation

The Stormceptor System model STC 900 achieves the water quality objective removing 84% TSS for a
Fine (organics, silts and sand) particle size distribution.

The Stormceptor System

The Stormceptor oil and sediment separator is sized to treat stormwater runoff by removing pollutants
through gravity separation and flotation. Stormceptor’s patented design generates positive TSS removal
for all rainfall events, including large storms. Significant levels of pollutants such as heavy metals, free oils
and nutrients are prevented from entering natural water resources and the re-suspension of previously
captured sediment (scour) does not occur.

Stormceptor provides a high level of TSS removal for small frequent storm events that represent the
majority of annual rainfall volume and pollutant load. Paositive treatment continues for large infrequent
events, however, such events have little impact on the average annual TSS removal as they represent a
small percentage of the total runoff volume and pollutant load.

Stormceptor is the only oil and sediment separator on the market sized to remove TSS for a wide range of
particle sizes, including fine sediments (clays and silts), that are often overlooked in the design of other
stormwater treatment devices.
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Small storms dominate hydrologic activity, US EPA reporis

“Early efforts in stormwater management focused on flood events ranging from the 2-yr
to the 100-yr storm. Increasingly stormwater professionals have come fo realize that
small storms (i.e. < 1 in. rainfall) dominate watershed hydrologic parameters typically
associated with water quality management issues and BMP design. These small storms
are responsible for most annual urban runoff and groundwater recharge. Likewise, with
the exception of eroded sediment, they are responsible for most polfutant washoff from
urban surfaces. Therefore, the small storms are of most concemn for the stormwater
management objectives of ground water recharge, water quality resource protection and
thermal impacts control.”

“Most rainfall events are much smaller than design storms used for urban drainage
models. In any given area, most frequently recurrent rainfall events are small (less than 1
in. of daily rainfall).”

“Continuous simulation offers possibilities for designing and managing BMPs on an
individual site-by-site basis that are not provided by other widely used simpler analysis
methods. Therefore its application and use should be encouraged.”

— US EPA Stormwater Best Management Practice Design Guide, Volume 1 — General
Considerations, 2004

Design Methodology

Each Stormceptor system is sized using PCSWMM for Stormceptor, a continuous simuiation model based
on US EPA SWMM. The program calculates hydrology from up-to-date local historical rainfall data and
specified site parameters. With US EPA SWMM’s precision, every Stormceptor unit is designed to
achieve a defined water quality objective.

The TSS removal data presented follows US EPA guidelines to reduce the average annual TSS load.
Stormceptor’s unit process for TSS removal is settling. The settling model calculates TSS removal by
analyzing (summary of analysis presented in Appendix 2):

Site parameters

Continuous historical rainfall, including duration, distribution, peaks (Figure 1)
Interevent periods

Particle size distribution

Particle settling velocities (Stokes Law, corrected for drag)

TSS load (Figure 2)

Detention time of the system

The Stormceptor System maintains continuous positive TSS removal for ali influent flow rates. Figure 3
illustrates the continuous treatment by Stormceptor throughout the full range of storm events analyzed. It
is clear that large events do not significantly impact the average annual TSS removal. There is no decline
in cumulative TSS removal, indicating scour does not occur as the flow rate increases.
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Runoff Volume (%)
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Figure 1. Runoff Volume by Flow Rate for STERLING 2 NNW — MA 8159, 1948 to 1972 for 1.34 ac,
81% impervious. Small frequent storm events represent the majority of annual rainfall volume. Large

infrequent events have little impact on the average annual TSS removal, as they represent a small
percentage of the total annual volume of runoff.
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Figure 2. Long Term Pollutant Load by Flow Rate for STERLING 2 NNW — 8169, 1948 to 1972 for
1.34 ac, 81% impervious. The majority of the annual poliutant load is transported by small frequent storm
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events. Conversely, large infrequent events carry an insignificant percentage of the total annual pollutant
load.
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Stormceptor Model STC 9200 Drainage Area (ac) 1.34
TSS Removal (%) 84 Impervious (%) 81

Figure 3. Cumulative TSS Removal by Flow Rate for STERLING 2 NNW — 8159, 1948 to 1972,
Stormceptor continuously removes TSS throughout the full range of storm events analyzed. Note that

large events do not significantly impact the average annual TSS removal. Therefore no decline in
cumulative TSS removal indicates scour does not occur as the flow rate increases.
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Appendix 1

Stormceptor Design Summary
Project Information Rainfall
Date 2/9/2009 Name STERLING 2 NNW
PrOj‘ect Name 531-537 Mass. Ave State MA
Project Number 3320
Location Acton ID 8159
Designer Information Years of Records | 1948 to 1972
Company Stamski & McNary, Inc. Latitude 42°27'0°N
Contact N/A Longitude 71°48'0"W
Notes Water Quality Objective
N/A TSS Removal (%) 80

Drainage Area

Total Area (ac)

Imperviousness (%)

Upstream Storage

The Stormceptor System model STC 900 achieves the
water quality objective removing 84% TSS for a Fine
(organics, silts and sand) particle size distribution.

Stormceptor Sizing Summary

1.34 Storage Discharge
81 (ac-ft) (cfs)
0 0
Stormceptor Model T3S Removal

%
STC 450i 76
STC 900 84
8TC 1200 84
STC 1800 84
STC 2400 88
STC 3600 88
STC 4800 91
STC 6000 g1
STC 7200 93
STC 11000 95
STC 13000 95
STC 16000 96

R4
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Particle Size Distribution

Removing silt particles from runoff ensures that the majority of the poliutants, such as hydrocarbons and heavy
metals that adhere to fine particles, are not discharged into our natural water courses. The table below lists the
particle size distribution used to define the annual TSS removal.

Fine (organics, silts and sand)

Particle Size| Distribution %ﬁgﬁ"‘:’; 32?32?3 Particle Size| Distribution %"r‘:f’,“fyc Seeggg
pum % fi/ls um % ft/s
20 20 13 0.0013
60 20 18 0.0051
150 20 22 0.0354
400 20 265 0.2123
2000 20 265 0.9417

Stormceptor Design Notes

Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor.

Design estimates listed are only representative of specific project requirements based on total suspended
solids (T8S) removal.

Only the STC 450i is adaptable to function with a catch basin inlet and/or inline pipes.
Only the Stormceptor models STC 450i to STC 7200 may accommodate multiple inlet pipes.
Inlet and outlet invert elevation differences are as follows:

Inlet and Outlet Pipe Invert Elevations Differences

. . . STC900to STC | STC 11000 to
Inlet Pipe Configuration STC 450i 7200 STC 16000
Single inlet pipe 3in. 1in. 3in.
Multiple inlet pipes 3in. 3in. Onlypc;g: iniet

Design estimates are based on stable site conditions only, after construction is completed.

Design estimates assume that the storm drain is not submerged during zero flows. For submerged
applications, please contact your local Stormceptor representative.

Design estimates may be modified for specific spills controls. Please contact your local Stormceptor
representative for further assistance.

For pricing inquiries or assistance, please contact Rinker Materials 1 (800) 909-7763
www.rinkerstormceptor.com
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Appendix 2
Summary of Desigh Assumptions

‘SITE DETAILS

Site Drainage Area

Imperviousness (%) 81

Infiltration Parameters

]Total Area (ac) 1.34
Surface Characteristics
Width (ft) 483
Slope (%) 2
Impervious Depression Storage (in.) 0.02
Pervious Depression Storage (in.) 0.2
Impervious Manning’s n 0.015
Pervious Manning's n 0.25

Maintenance Frequency

Sediment build-up reduces the storage volume for
sedimentation. Frequency of maintenance is
assumed for TSS removal caiculations.

Maintenance Frequency (months) l 12

Upstream Attenuation

Hortan's equation is used to estimate infiltration

Max. Infiltration Rate (in/hr) 2.44
Min. Infiltration Rate (in/hr) 0.4
Decay Rate (s1) 0.00055
Regeneration Rate (s™) 0.01
Evaporation

|Daily Evaporation Rate (inches/day) | 0.1 |
Dry Weather Flow

| Dry Weather Flow (cfs) | No ]

Stage-storage and stage-discharge relationship used to model attenuation upstream of the Stormceptor System

is identified in the table below.

Storage Discharge
ac-ft cfs
0 0
7
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PARTICLE SIZE DISTRIBUTION

Particle Size Distribution

emoving fine particles from runoff ensures the majority of pollutants, such as heavy metals, hydrocarbons, free oils
nd nutrients are not discharged into natural water resources. The table below identifies the particle size distribution
elected to define TSS removal for the design of the Stormceptor System.
Fine (organics, silts and sand)
. . e Specific Settling . . e Specific Settling
Particle Size | Distribution Gravity Velocity Particle Size | Distribution Gravity Velocity
um % fts um % ft/s
20 20 1.3 0.0013
60 20 1.8 0.0051
150 20 22 0.0354
400 20 265 0.2123
2000 20 2.65 0.9417
PCSWHMM for Stormceptor
Grain Size Distributions
100 -
a0 -
30
707 GRAVEL
£l
€ &
& 60 : :
o ~ CLAY SLT SAND  COBBLES
8 50 - "
o
£
30 -
20 -
0 ,
1 10 100 1000 10000

Grain Size (um)
—4—MNIDEP  ~0—Fine Distribution —+—OK-110 -4 F-95 Sand -8~ Coarse Distribution

Figure 1. PCSWMM for Stormceptor standard design grain size distributions.
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TSS LOADING

TSS Loading Parameters
{TSS Loading Function Buildup / Washoff

Parameters

Target Event Mean Concentration
(EMC) (mg/L)

Exponential Buildup Power 0.4
Exponential Washoff Exponential 0.2

126

HYDROLOGY ANALYSIS

PCSWMM for Stormceptor calculates annual hydrology with the US EPA SWMM and local continuous historical
rainfall data. Performance calculations of the Stormceptor System are based on the average annual removal of
TSS for the selected site parameters. The Stormceptor System is engineered to capture fine particles (sil{s and

sa.ndsa by focusing on average annual runoff volume ensuring positive removal efficiency is maintained during afl
rainfall events, while preventing the opportunity for negative removal efficiency (scour).

Smaller recurring storms account for the majority of rainfall events and average annual runoff volume, as observed
in the historical rainfall data analyses presented in this section.

Rainfall Station

Rainfall Station STERLING 2 NNW

Rainfall File Name MA8159.NDC | Total Number of Events 3228
Latitude 42°27'0"N Total Rainfall (in.) 926.8
Longitude 71°48'0"W Average Annual Rainfall (in.) 37.1
Elevation (ft) Total Evaporation (in.) 72.9
Rainfall Period of Record (y) 25 Total Infiltration (in.) 173.1

. . Percentage of Rainfall that is
Total Rainfall Period (y) 25 Runoff (%) 76.0

"~ MATERIALS™
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Rainfall Event Analysis

. Percentage of Percentage of
Rainfall Depth No. of Events Total Volume
P Total Events Annual Volume
in. % in. %
025 2272 70.4 170 18.3
0.50 412 12.8 162 16.4
0.75 201 6.2 124 134
1.00 108 33 94 10.1
1.25 82 25 93 10.0
1.50 63 20 86 8.3
1.75 28 0.9 47 50
2.00 18 0.6 36 39
225 14 04 30 32
250 7 02 17 1.8
275 6 0.2 186 1.7
3.00 3 a1 8 0.9
3.26 3 0.1 g 1.0
3.50 [} 0.0 o 0.0
375 1 0.0 4 0.4
4.00 [ 0.0 0 0.0
425 1 0.0 4 0.4
4.50 1 0.0 4 0.5
4.75 2 0.1 2] 1.0
5.00 1 0.0 5 0.5
5.25 1 0.0 5 0.6
5.50 0 0.0 0 0.0
575 0 0.0 0 0.0
6.00 o G0 0 0.0
6.25 o] 0.0 0 0.0
6.50 1 0.0 [} 0.7
8.75 0 0.0 0 0.0
7.00 1 a.0 7 0.7
7.25 0 0.0 0 0.0
7.50 [¢] 0.0 0 0.0
775 0 0.0 0 0.0
8.00 0 0.0 0 0.0
8.25 ¢} 0.0 ] 0.0
>8.25 0 0.0 0 0.0
Frequency of Occurence by Rainfall Depths
100 .
g
&
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o
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oy
D
=
o
o
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il B { ! 1 { | { H i { I ! ] | { { { | |
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Rainfall Depth (in.)
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Pollutograph
Fiow Rate Cumulative Mass
cfs %
0.035 6.1
0.141 83.1
0.318 80.9
0.565 95.6
0.883 a7.8
1.271 99.0
173 99.5
2.26 99.8
2.86 89.8
3.531 100.0
4,273 100.0
5.085 100.0
5.968 100.0
6.922 100.0
7.946 100.0
6.041 100.0
10.206 100,0
11.442 100.0
12.748 100.0
14.126 100.0
15.574 100.0
17.082 100.0
18.681 100.0
20.341 100.0
22,072 100.0
23.873 100.0
25.744 100.0
27.687 100.0
29.7 100.0
31.783 100.0

Cumulative Mass Transported by Flow Rate
For area: 1.34 (ac), imperviousness: 81%, rainfall station: STERLING 2 NNW
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Rip Rap Pad Sizing Calculations



SCOUR CALCULATIONS

Job: SM-3320 Calcuiated by: GD
Date: _06/18/09

Rip Rap Pad at outlet of Infiltration Basin 1A

H |

|

Q= 1.49/n x Rh"2/3 x SM/2 X A

Q= 1.15 cfs (10 year storm)
n= 0.04 Rip Rap
Rh= A/(L+2H)

S= 0.005

A= 1.351 sf

L= 7 ft

H= 0.19 ft

V=Q/A= 0.85 fi/s

ALLOWABLE VELOCITY FOR SPARSE GRASS = 2.5 ft/s OK



Massachusetts Stormwater Handbook

The references that follow include several different computational methods and permissible
velocity tables that are acceptable.

Channel Slope Lining’ Permissible Velocity
(feet/second)
0-5% Tall fescue
Kentucky bluegrass 5
Grass-legume mixture
4
Red fescue
Redtop
Sericea lespedeza 2.5
Annual lespedeza
Small grains
5-10% Tall fescue
Kentucky bluegrass 4
Grass-legume mixture
3
Greater Than 10% Tall fescue
Kentucky bluegrass 3

Table 2.3.1: Example of Permissible Velocity Table, Modified from Soil and Water
Conservation Engineering, 1992, Schwab et al, John Wiley and Sons

REFERENCES FOR STANDARD 1

Fletcher, B.P. and Grace, J.L., Jr., 1974, Practical Guidance for Design of Lined Channel
Expansions at Culvert Outlets, Technical Report H-74-9, U.S. Army Engineer Experiment
Station, Vicksburg, MS., page A12 (specifies methods for sizing riprap blanket dimensions from
discharges from circular, square, rectangular and other shaped outlets)

Fangmeier, D.A., Elliot, W.J., Workman, S.R., Huffman, R.L., and Schwab, G.O., 2006, Soil and
Water Conservation Engineering, 5™ Edition, Thomson — Delmar Learning, Clifton Park, NY
(permissible velocity table — page 119)

Gribbon, John E., 1997, Hydraulics and Hydrology for Stormwater Management, Chapter 5.5,
Storm Sewer Outfalls, Delmar Publishers, Albany, NY (computation methods)

Lindeburg, Michael R., 2005, Civil Engineering Reference Manual for the PE Exam, 10th
Edition (general reference, computational methods)

L Before selecting a vegetated lining, consult the list of plants banned for sale, trade, purchase, or distribution in Massachusetts by the
Department of Agricultural Resources, pursuant to M.G.L. Chapter 128 Section 2 and Sections 16 through 31A. See

Volume 3: Documenting Compliance with the Massachusetts Stormwater Chapter 1 Page 3
Management Standards
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Groundwater Mounding Analysis (Hantush's Method using Glover's Solution)

16
14 - /f
1.2

7/

Height (ft)
o © b
[e>] oo (=]
M\

o o
N E-S
W

g
=}

0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0
Time (day)

MODEL RESULTS

COMPANY: Stamski and McNary

Mound
PROJECT: WAVE-BASIN 1A Time Height
(day) (ft)
ANALYST: ECS
0 0
DATE: 6/23/2009 TIME: 2:47:21 PM 0 0.07
0 0.23
INPUT PARAMETERS 0.1 0.43
0.2 0.59
Application rate: 1.839 c.ft/day/sq. ft 0.2 0.74
Duration of application: 1 day 0.3 0.87
Total simulation time: 4 day 04 1
Fillable porosity: 0.35 0.5 1.13
Hydraulic conductivity: 28 ft/day 0.7 1.27
Initial saturated thickness: 25 ft 1 1.45
Length of application area: 61 ft 1 1.26
Width of application area: 42 ft 1.1 0.96
Constant head boundary used at: 115 ft 1.3 0.72
Groundwater mounding @ 15 0.57
X coordinate: 0 ft 17 0.46
Y coordinate: O ft 19 0.38
Total volume applied: 4711.518 cft 22 0.31
26 0.24
3.1 0.19
4 0.13
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Massachusetts Department of Environmental P}otectiori

Bureau of Resource Protection - Wastewater Permitting Program
Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

Slte Address or Map/Lol Number

{minimum of twa holes required at every p}'oposed digposal area)

C. On-Site Review

Deep Observation Hole A: //23’%’7 Hiow CLERT
A . Tine Waather
1. Deep Observation Hole Logs .
Deep Hole NumberT/ 0?3 Ground Elevation at Surface of Hole
Location (Identify an Plan ) SRE przacese SHEET
2. Land Use: YMM . ) 2 “f%
{e.g. woodland, agricultural fisid, vavant lot, elc.) Surface Stones Slope (%)
B2 o TARLS Zor Stamg
Vegetation Landform Position on landscape (altach sheei)
3. Distances from: Open Water Body Drainage Way Possible Wet Area 280
. feet . - - feel
Property Line 7[0 Drinkmg Water Weil Other-
fest
4, Parent Material; 64"96’/{?4« . é}df " Pl Unsuitable Mate;‘rals'.Present: vesT] nNo 3
fYes: Disturbed Solil’] Fill Materiall 1 Impervious Layer(s) (] Weathereleractured' Rockf] Bedrock[]
5. Groundwater Observed: Yes [T No &
fYes: Depth Weeping from Pit_ Depth Standing Water in Hole -
L g .
Estimated Depth to High Groundwater: - 7/ / é
. . inches elavation

)}

STH MAAGE,

Massachusetts. Department of Environmental Protection
Bureau of Resource Protection — Wastewater Permitting Program
Form 11 - Soil Suxtabmty Assessment for On-Site Sewa;ge Disposal

Deep Observation Hole A:

7”’0'7-2

Déep Hole Number!

Sile Address or Map/Lot Number

Sol SoH Matrix: Redoxi-morphic Features Soil Coarse Fra-gments Soil Structure Soil
Horizon/ | Color-Molst - {mottles) Texture % by Volume Consistence Other
Depth | "4 aver | (Munsell) - | (usoa S (Moist) .
) {in) : Depth | Color Percent Gravel Cobbles ’
& Stones
¥
049 | FiuL
# 3 _ Lo Amt B
Il’g ﬁa A [ b\//t /ﬂ’ -_— 3 At - Vs wwie | I @]w}m
P . ) H/ _ —_ — [/bﬁ:vry o - B
54 K. B (I e : 8B aosiiit | F gt
e & Y /5 . = | SawD S, | Coogg
Additional Notes CAvint - 1w/ ,‘




Bureau of Resource Protection — Wastewater Permitting Program ' Sile Address or MapfLot Number

»3\1 Massachusetts Department of En\;ironmental Pfotecﬁari
Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

G. On-Site Review (minimum of two holes required at every proposed disposal area)

Deep Observation Hole A; //Z/Za i _Jfl7e CLEsk
Dale [4 Time Wea?her

1.. Desp Observation Hole Logs .
Deep Hole Number /. 7 -og “&  Ground Elevation at Surface of Hole
Location {identify on Plan ) SEL e ipesge SHEET

2. Land Use; yﬂﬂj} . - . ] 0 "l

{e.g. woodiand, agricultural fisld, vacant lot, elc.) . Surface Stones Slope (%)

GRABSS :

Vegstation . Landform . Position on Tandscape {altach sheetj

3. Distances from: Open Water Body Drainage Way ... Possible Wet Area 75’“
faet - © o feel
Property Line 7&6 Dnnkmg Water Well Other-
feet

4. Parent Material: 66&6[4// 0‘17 ot Unsultable Matertals Present: Yes[] No ]

fYes: Disturbed SoilT] Fill Materdal[] Impervious Layer(s) [} Weamered/f-‘ractura& Rock{] Bedrock{ ]

5. Groundwater Observed: Yes [} No B

fYes: Depth Weeping from Pit. : Depth Standing Water In Hole
Estimated Depth to High Groundwater: - 7 / 2 /
. . inches alevation
Massachusetts Department of Environmental Protection S . 53 # NP AE -

Form 11 - Soil Suxtablhty Assessment for On-Site Sew%ge Disposal

Deep Observation Hole A: Déep Hole Number! T/ o 7 - ‘/

Bureau of Resource Protection — Wastewater Permitting Program - Site Address or Map/Lot Number

Soii Soil Matrix: Redoximorphic Features Soil | Goarse Fragments Soil Structure Soil
Horizonf | Color-Molst .- {mottles} Texture % by Volume Consistence Qther

Depth | “tayer | (Munsell) - | (uspa) L (Molst) .

{in) * [ Depth |  Coler Percent | . Grave! Cobbles
) | 8 Stones

] A 3 /7 ~ Lofm —_— , o

» jp— bty i -z

@ 9 : 1o T T | Shwn- - /”&mug / s peg

— | — T iea - .
¢ 7 //07('?’/4 — | - ' frﬁﬂ:é — |\ Mage| Fises

R i e A B R T

Additional Notes




Bureau of Resource Protection — Wastewater Permitting Program ‘ Site Address or MapfLal Number

\S\; Massachusetts Department of En\)ironmental P.rotectior'\
Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed disposal area)
Deep Observation Hole A: l/?’/&’? Lo CLEAL
pate’ . { Time Weather

1. Deep Observation Hola Logs ) . : .
Deep Hole Number/ "‘97'{ Ground Elevation at Surface of Hole

Location (identify on Plan ) SEE ATTnep R0 SHEET »
4 . ' . ’ - P
2. Land Use: Y/}/Z— ﬂ . it 0 § /"
(e.g. woodtand, agricultural field, vacant jot, elc.) . ) Surface Stone$ Slope (%)

G4yt

Vegetation R Landform Position on landscape (attach sheel)
. , ph
3. Distances from: Open Water Body Drainage Way - Possible Wet Area 2 £
feet .. - feel
Property Line 7[0 Dnnkmg Water Well Other
feet fest
4. Parent Materat: 6'&'%/46 QV?'W"{I}' Unsuitable Materials Present; Yes[] No prd

If Yes: Disturbed Solil]  Fill Materdal]  Impervious L_ayer(s)[] Weathereleracturea Rock[] Bedrock[]

5. Groundwater Observed: Yes [J No [ff
Co
if Yes: Depth Weeping from Pit _"__- Depth Standing Water In Hole

. '
Estimated Depth to High Groundwater: . 7 114

Inches ) slevation

§S3F mac A

Massachusetts Department of Environmental Protection
Bureau of Resotrce Protection — Wastewater Permitting Program

Form 11 - Soil Smtablhty Assessment for On-Site Sewa;ge Disposal

Site Address or Mapflot Number

Deep Observation Hole A: Deep Hole Number! ; 0‘7
' Soil Soil Matrix: Redoxﬁnorphic Features Soll | Coarse Fragments Soll Structure Soii
Horizon/ | Color-Moist | . .. {mottles} Texture % by Volume Consistence Other
DFI"P‘h Layer (Munsell) 1 (uspa) - {Molst) .

{in " .| Depth ]  Color Percent | | Gravel Cobbles

) & Stones
O-%"| fiu S i -
. Cp-v . ﬂf

ol (W = | T T e | T LT |56 | Leusg

war| oy thl = = |~ ke | T LT | 5t Lo

Additional Notes
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Commonwealth of MasSachuseﬁs
City/Town of

Percolation Test

Form 12

Percolation test resulis must be submitted with the Soil Suitability Assessment for On-site Sewage
Disposal. DEP has provided this form for use by local Boards of Health. Other forms may be used, but
the information must be substantially the same as that provnded here Before using this form, check w;th
the local Board of Health to determme the form they use. .

Important:

When filing out A. Site lnformatlon

fi th

computer, use LosenFELD

only the tab key Owner Name.3> 7 .

to move your . /"‘4{; -

3”: 3;6; ge(:ur:t Street Address or Lot # .

key. Br7oN Pl OIF 2o

L City/Town - State. Zip Code

Contact Person (if diﬂerenf from Owner) - Telephone Number ‘
B. Test Results : o
/21 /o7 /1t 20 /[ fo® /s
Oate Time Date = Time
prc _PTD

Observation Hole #

7 50 D 3

Depth of Perc

Start Pre-Soak

End Pre-Soak

Time at 12”
Time at 9"
Time at 6”
Time (9"-6") S
: L2 me7.
Rate (Min./inch) - , — Z ( ’ZM/’Z :
‘Test Passed: > Test Passed: 2
, Test Failed: I Test Failed: |
ST7/5msty Ao eV RAY [Nl [ Tt T G e e e D
Test Performed By: - I
AeFros _tPogns op Kassrw [ Jesrn  Sapa)
Witnessed By: - oo
Comments:

t5form12.doc- 06/03 ', : ) . Pérc Test» Page 1of 1



Commonwealth of Mass'ach usetts
City/Town of

Percolation Test

Form 12

Percolation test results must be submitted with the Soil Suitability Assessment for On-site Sewage
Disposal. DEP has provided this form for use by local Boards of Health. Other forms may be used, but
the information must be substantially the same as that prowded here Before using this form, check w1th
the local Board of Health to determme the form they use. .

Important:

whenfiingout A~ Site Information

forms on the /e .

computer, use o JEp Pl 0

only the tab key Owner Name .

to move your (3 > NGBS B

3“5;8?;‘; g’gu?gt . Street Address or Lot # - .

. Aewsar Pt Y F2e

City/Town - B State Zip Code
Contact Person (if different from Owner) Telephone Number

B. Test Results

//2//3‘; I

Date - ° Time Date Time
-

Observation Hole #

26’

Depth of Perc

Start Pre-Soak

End Pre-Soak

Time at 12"

Time at 9"

Time at 6"

Time (9"—6")

<2 mer

Rate (Min./Inch) :

-Test Passed: A Test Passed: M
Test Failed: - Test Failed: 1

S7hmsky Aa’ﬁ e BEY ,fve. //}mﬂfamfn fE e )

Test Performed By:
AcTon  plosse of Hemry o T 7ra S gon )

Witnessed By:

Comments:

t5form12.doce 06/03 S , B Perc Test - Page 1 of 1 _
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Massachusetts Department of Environmental Protection )
Bureau of Resource Protection - Wastewater Permitling Program Sile Address or Mep/Loi Number

Form 11 - Soil Suitability Assessment for On-Site Sewage stposal

C. On-Site Review {minimum of two holes required at every propesed disposal aree)

Deep Observation Hole A: //2‘//07 : 7 a4 -%"6’4
Dale . Time Weather

1. Deep Observation Hole Logs .
Deep Hole Numberﬁ “2%9-1" Ground Elevation at Surface of Hole

Location (identify on Plan ) S§ELE AITPcyge S EET
. : _ @,
2. Land Use: Y/? I?P . d W»;m/f\;’
(e.g. woodland, agricultural fleld, vacant lot, etc.) - Surface Stones Slope (%)}
_CRAgs ,
Vegetation N Landform Positlon on landscape {attach sheel}
3. Distances from: Open Water Body , Drainage Way .. Possible Wet Area 21e
. feal feet .. -0 feel
Property Line £4& Dnnkmg Water Wen QOther-
feel feet
4. Parent Material; g M ﬁ'i«ﬁfr W Terpsid Unsuitable Matertals Present: Yes T nNelE

fYes: Disturbed Soill”]  Fill MaterallT]  Impervious L_ayer(s)[] Weathered/Fractured Rockf] Bedrock( ]

5. Groundwater Observed: Yes‘g' No i
. N 2
ifYes:  Depth Weeping from Pit i(; . Depth Standing Water in Hole ) 0

Inches’ slavation

e . #
Estimated Depth to High Groundwater: . ?6

SIS MAss Ave

Massachusetts. Department of Environmental Protection
Bureau of Resource Protection — Wastewater Permitting Program

Form 11 - Soﬂ Su:tablhty Assessment for On-Site Seweyge Disposal

Deep Observation Hole A:

Déep Hole Number: T/ -~ o7 ]

Sila Address or Map/lot Number

Soll Soil Matrix: Redoximorphic Features Soli 1 Coarse Fragments Soll Structure Soil
Horizon/ | Color-Molst . {mottles) Texture % by Volume Consistence Other
Pepth | Layer | (Munsel) 1 (usoay o {Moist) .
.("‘) [ Depth | Color Percent | . Gravel Cobbles
& Stones

D-a* | IF1LL

72,

Sy LA T R 0% b | 56 | Lo

Ch

2517

| | CoRpsE

SAND

3/7:{ %0

So

LoesE

‘hu

Additional Notes




Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wastewater Permitting Program

‘Site Address or Map/Lol Number

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

(minimum of two holes required at every proposed disposal area)

C. On-Site Review

) B el
Deep Observation Hole A: f]if/@g 830 LA
Datd Time Wea@hef
1. Deep Observation Hole Logs
Deep Hole Number 22 07 3 Ground Elevation at Surface of Hole
Location (Identify on Plan ) S EE ATTIhER SHEET
_ : 12
2. Land Use: YMW - Q L ‘{‘;’
(2.g. woodiand, agricuiural fieid, vacant fof, etc.} Surface Stones Stope (%)
SHrvgss
Vegetation Landform Position on landscape {attach sheel)

3. Distances from: Open Waler Body Drainage Way

feat - + fesl

Property Lma Q Dnnkmg Water Well Cther

Possible Wet Area 751’

fest

4. Parent Material;

644&;49 P

If Yes: Disturbed Soi_]  Fill Material("]

5. Groundwater Observed: Yes [X) No [] ; .
/

. ry,
Depth Weeping frorn Pit 7 /2 Depth Standing Water in Hole t yed
% ¢ .

If Yes:
Estimated Depth to High Groundwater; -

inches slevation

.Massachusetts Department of Environmental Protection
Bureau of Resource Protection — Wastewater Permitting Program

Deep Observation Hole A:

Déep Hole Number: T'ﬂ~. a?— &

impervious Layer(s) [] Weathered/Fractured Rock[T] Bedrock[]

Unsuitable Materials Fresent: Yes'D No R

57 { e g0

Site Address or Map/lot Number

Form 11 - Soil SUltablllty Assessment for On-Site Sewe;ge Disposal

Soit

Coarse Fragments

Soll Soll Matrix: Redoxﬁnarphic Features Soli Solif Structure
Horizon/ | Color-Molst . {mottles) Texture % by Volume Conslistence Other
Depth 1\ aver (Munsell} | (usoa) T (Molst) .
{in) ’ Depth | Color Percent Gravel Cobbles
' & Stones
p .
0-59 | e
s 0’/ P bl o LOW . -
saesf |3 by /é Sne N s | Ftrage
“ - 5/ ., 4 ?‘ )‘{% B ‘ ‘ ¢ o g /ZWM
s € A1 B3| 06" \Fou | 47| savn | ST | 2% S | R

LAREE - STomEs D Ag‘

Additional Notes




Commonwealth of MasSachuseﬁs
City/Town of

Percolation Test
Form 12

Percolation test resuits must be submitted with the Soil Suitability Assessment for On-site Sewage

Disposal. DEP has provided this form for use by local Boards of Health. Other forms may be used, but

the information must be substantially the same as that prowded here Before using this form, check wnth
" the local Board of Health to determme the form they use. .

important:
whenfiingot A+ Site Information
forms on the .
computer, use ;
only the tab key Owner Name i . :
to move your f,?;" ANAES AT »
ﬁus;s g:e' ga(:ur:gt Street Address or Lot# - .
key. AeTon MNA O)7Fe
i p City/Town - State Zip Code
Contact Person (if different from Owner) Telephone Number
B. Test Results

. 0/4/2’/07 Gro0_ _tfufer  GlL
te

_ Time Date * Time

P-4 77

Observation Hole #

> 67 D¢

Depth of Perc

Start Pre-Soak

End Pre-Soak

Time at 12"

Time at 9”

Time at 6"

Time (9"-6") e -

' _ M0 < A o, A

Rate (Min./Inch) : . , < il 7 : ’/z P E
.Test Passed: . . Test Passed:
Test Failed: .- Test Failed:

S 7w mguy /'WV&’ e NABEY i, / 13E0e u,}mrw Ewrng)

Test Performed By:

Arpowr Loewo o8 lenrves  { Tistiwr  Snensk)
Witnessed By: = S -

Comments:

5form12.doc+ 06/03 i : ) - Perc Test « Page 1 of 1
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ﬁ Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C\ On-Site Review (minimum of two holes required at every, propused disposal area)
. Deep Observation Hole A: ?/9/07 lo739 | - Sowny
ode 1 Time _ Wealher

1. Deep Observalion Hole Logs

Deep Hole Number //’ / " Ground Elevation al Surface of Hale
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. Landform
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B\ §| Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal
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B\ §| Form 11 - Soil Suitability Assessment for OT—Site Sewage Disposal

C. On-Site Review
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Dale : Time Wealhet
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[Bk\ §| Form 11 - Soil Suitability Assessment for Of-Site Sewage Disposal

C.. On-Site Review

(rinirmum of two holss reguired at every,

proposed disposal area)
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Dat Time Weslher
1. Dsep Obsewauon Hole Logs ' ‘
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) Commonwealth of Massachuse
City/Town of

* Percolation Test

Form 12

2its

Percolation test results must be submitted with th
Disposal. DEP has provided this form for use byl
the information must be substantially the same as
the local Board of Health to determine the form th

that provided here. Before using thi
ey use. ’

£ Soll Suitability Assessment for On-site Sewage
bcal Boards of Health. Other forms may be used, but

s form, check with

lmportant:
When filling out
forms on the
cornpulter, use
only the tab key
to move your
cufsor - do not
uyse the return
key.

W“’I@)

A. Site Information

Begu Dol

Owner Name

$I5  mass  AE.

Street Address or Lot'#

A 7o

A

City/ Town

Zip

Statte )

Code ©-

Contact Persdﬁ (if different from Owner)

Telephone Number

t5form12.dog- 06/03

. Test Results

3/5/07 Dieo 25/ F Dt

Date - Time Date Time

Observation Hole# . £7 j/ : »f) f; 2

Depth of Perc | 2/ X ? 7

Start Pre-Soak

End Pre-Soak -

Time at 12"

Time at 8"

Time at 8"

Time (8"-6") —

Rate (Min./inch) <4 M',/‘Z' , S meZ

' ’ Test.Palssed: » . Test Passed: Ba

Test Falled: 0 Test Failed: ]

ALY JHE [ JEENTA miar iE et A )

Test Performed By: . . ‘
i petis  s3042) 2F pEdezs [ BREvT REACo£)
Witnessed By: : " ' T - =
Comrnents: . | -
LA (L DUE To pEPZY To FEFE
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A FAvD ARG AL

Perc Test « Page 1 of 1



Important:
When filling out
forms on the
cornputer-use
only the tab key
lo move your
cursor - do not
use the return
key. ]

12)

Commonwealth of Massachusetts

City/Town of
Percolation Test
Form 12 ‘

Disposal. DEP has provided this form for use by lpcal Boards of Health.

“the information must be substantially the same as

the local Board of Health to determine the form they use.

Peroolation test results must be submittedkwith thE Soil Suitability Assessment for On-site Sewage

Other forms may be used, but

that provided here. Before using this form, check with

A. Site Information

EAVDOIY

Owner Name

gaz 5( /”’7,»%’" A E

MA

Strest Address or Lot #
Ao . 0/7 L0 o
City/Town State Zip Code
.Contact Perso.:n (if different from Qwner) Teféph_one Number
B. Test Results -
3/ ?/ olF J oo
Date ' Tim% » Date - Time
Observation Hole # P7 -2
» 214
Depth of Perc
Start Pre-Soak
End Pre-Soak -
Time at 12" ~
Time at 8"
Time at 8"
Time (9"-6") —
. ‘ - - ,;A',/z
Rate (Min./inch) - < L )
Co . Test Pasged: : Test Passed: N
: _ © - Test Failed tJ Test Falled: 0
Sramsks Avg ety g, ([ BESTAA Bl >

Test Performed By:

Witnessed By:

Comments:

ACTor 35045 of WEALTY

t5form12.doc 06/03

Perc Test - Page 1 of 1
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&ﬁ\,@ Form 11 - Soll Suitability Assessment for Opn-Site Sewage Disposal

C. On-Site Review
~Deep Observation Hele A 3) 30( '&;

1.

2.

Y

Deep Observation Hole A:

. Parent Maienal:

. Groundwater Observed: ves [0 No (B

(minimym of two holes requirsd 8t evary

proposed disposal area)

Dale
Deep Observalion Hole Logs

Deeap Hole Nu}nber

/'(” Ground Elevalion ai Surfacs of Hale

tocation (Identify on Plan )

YARD

¥/ Sonny
Time Wealher

tand Use:

(e.g. woodland, agriguliural fistd, vacant tol, glc.) Surfzce Stones Siope (%)
GRASS ; 5 Yavevfh -
Landlorm Fosiion on tangscape {alach sheel}

Vegelation
Dislarices from: Open Water Body Drainsge Way
feal

Propeny Line
B e

feel
Drinking Waler well

ul feel

Uns

Glhcine  Jurv s

Il Yes: Oisturbed Soill]  FIll Ma\eriait'_] impervious Layer(s) (J W

Possible Wel Areé
. leel

Other

uliable Malerals Present: Yes [] No &

eathered/Fraclured Rock[] Bedrock(]

ifyes:  Depth Weeplng from Pif . Depth Standlng Waler jn Hols "
N r . "
Estimated Depth lo High Groundweler: ) 1o
R Inches slavailon
Massachusetts Department of Environmental Protegtion ‘g / MY U
Bureau of Resource Protection — Wastewater Permi’tting} Program ' Site Address or Msp/Lol tumber

Form 11 - Soil Sultability Assessment for On-3

7 A

iie ;Sewa;ge Disposal
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Deep H@le»N(mesr:

A’ddl_tld‘n’gi-}j;lolas

Soll Soll Matrix: Rsc;ox;mo'rphlc Fewtures — Soll Coarsa Fragménts Sol Structure/ Soll
_Depth Horizon/| Color-Molst {mottles) . Texture % by Volumg - Conslstence Other
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. Depth . Color Percent . Gravel Cobbles
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| TR Fewnww»SonSuﬁabnmyAssesamemﬁoroT-

Site Sewage Disposal

(minimurm of fwo holgs required al every,

C. On-8ite Review

proposed disposal area)

~ Deep Observation Hole A: 3/,7 '/9 7 ' ‘7 ;22 fd”ﬁ?’
Dale i Time Wealher
t. ‘Deep Observation Hole Logs 7 ) )
Deep Hole Number fﬁé Ground Efevation st Burface of Hole
Location (Idenlify on Pl’an ) o
I

YARD

Surfsce Slones Slope (%)

2.

Land Use: .
{e.p. woodland, agriculiura! fleld, vecant tol, elc.)

Bosiion on langscape {attach sheell

&P
Vegeisiion . Landiorm

Drainage Way

Possible Wat.Areé

3. Distances from: Open Water Body
(eel . fwel {ee!
Property Line - "Drinking Water Well Oiher
- feal !a}aﬁ
4. Parent Malefial: flagipe  OViwpz ¥ Unduliable Materdsls Present; Yes [ No [
If Yes: Dislurbed Soit{] FIH»MaterSal'D impervious Layer(s) [ Weathered/Fraclured Rock({] pedrock[}
5. Groundwater Observed: Yes [ No &ﬂ )
lfYes; - Depth Weeping from Pit T Depth Standing Waler jn Hole :
Estimated Deplh lo High Groundwaler; I
’ . inches slavalion
Massashusetts Department of Environmental Protegtion L3/ masy 4L,
Bureau of Resource Protection — Wastewatsr Permilting Program She Addrass or Map/tol Numbe

Form 11 - Soil Suitability Assessment ¥
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r On-Site Sewage Disposal
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Deep Observation Hole A: Deesp Hole: Ni)mber:

Sall Soli Matrix: RaclioxAImlorphlc Features Soll TGGatea Fragments Eoll Structure SOl ) -
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Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review

(minimurm of two holes required at every

proposed disposal area)

Sorat s

- Deep Observation Hole A: M}
Datd 4

1. Deep Observalion Mole Logs
e
Dees Hole Mumber _L4. ™ % ‘"7

Time

Ground Elevation at Surface of Hq

Waathse

ie

Logalion {Idenlify on Plan )

2. Land Use: PJA Q

e

* {e.g. woodland, agriculiural fisld. vacant lol, elg.)

GAAsS

Surface Slones Siope {%}
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Percolation Test
Form 12

Barcolation test results must be submitted with the

Soil Suitability Assessment for On-site Sewage

Disposal. DEP has provided this form for use by Ibcal Boards of Health. Other forms may be used, but

the information must be substantially the same as

that provided here. Before using this form, check wilh

the local Board of Health to determine the form they use.

tmportant:
When filling out
jorms on the
cornputer, use
only the tab key
{0 move your
cursor - do not
use the return
key.

A. Site Information

Owner Name

NMAsS A i, _

L3
Street Address or Lot #

ma

/chwf

City/Town

State Zip Code

Contact Perso'ﬁ (if different from Qwner)

Talephone Number

P
2

t5form12.doce 06/03

. Test Results

2/22/407 :

37 V36l 7 Wi
Date ' zg\e : Date _ Time
- 7 -
Observation Hole # £z {; y i
¢ ¥ 5
Depth of Perc (7
P | 4
Start Pre-Soak 7 }f( // 4 9
/ 4 7
End Pre-Sogk )0 ,//d . /, /i
| 011D [
Time at 12" l lﬂ H 117
Time at 9" 1 0 ,_‘,[1/ : }/ /i
ntae ’
Time at 8" LO : ! - /)//2
: ) . -3 G s
rme @y b6 rw . L2 Maw,
Rate (Min./Inch) . J miZ _ /8 12
' Test Passed: X Test Passed: 577
, Test Failegd: Test Falled: O
 STAMEU] AvD sy HELY (VL (ZEXTRrmpre Evi wi)
Test Performed By: _ v ‘ : £
AcTin 1Fe ( JIHENT RESeoA )

Witnessed By:

Comrnents;

Perc Test « Page 1 of 1
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Form 12
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FORM 11 - SOIL EVALUATOR FORM
Page 1 of 3

No. 3320 B | Date: $777/03

Common’wealth of Massachusetts -
e « Massachusetts

Soil Suitability Assessment for Qun-site Sewage Disposal

Performed By: Georse D\MMMM@/ 53?‘..*..'»5.\&\‘.‘%“\(“““ \Mc Date: é/ [7 03
Witnessed By: 222MT .. /E"’E/”é""1 .

Locstion Address or A Curer's Pame, : A Aﬂ/&
S M;uma, Loasesnt FE -
ot 53/ NMASS AVE Address, and 542 Mbss HVNE ELD

Telepbore # -
perad [ NA oiFe0

New Construction jXRepair g
Office Review
Published Soil Survey Available: No Cl Yes g

Year Published Publication Scale Soil Map Unit
Drainage Class =~ e Soil Limitations )

Surficial Geologic Report Available: No ﬁ Yes

Year Published Publication Scale

Geologic Material (Map Unit)

Landform T et e
Flood Insurance Rate Map:
Above 500 year flood boundary No [J¥es &)

Wuhm 500 year flood boundary No ‘wch

W:thm 100 year ﬂoqd boundary No @Yes O

Wetland Area:

National Wetland Inventory Map (map unit) -
Wetlands Conservancy Program Map (map unit) ’ S

Current Water Resource Conditions (USGS): Month , e
Range :Above Normal mNormal [CIBetow Normal O ’
Other References Reviewed:

@ DEF APYROVED FORM - 12/87/98




FORM 11 - SOIL EYALUATOR FORIM

| Page 2 of 3
Location Address or Lot No. 53 pAs AVE
. /\ {4 : g
- (; . ’s
Deep Hols Number 663 : Data:. é?a; Time: -2 ' Weather MS €
Location (identify on site pian} g ) .
Land Use . We2#% Slops (%) 55 Surface Stones ——
Vegeiation __. A0S L
Landform . eu e .
Position on landscape (sketch on the back] A Scors
Distances from:
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Possible Wet Ares fest Property Line {sat
Drinking Water Well {eet Other
DEEP OBSERVATION HOLE LOG’
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Degih 1 Graadwilec Standing Water in the Hote: - Weaaping fromt Pt Fece: —
: . > 707
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{est
fast

YusS
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mMSs

SOIL EVALUATOR FQO RV

Page 2 of J
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FORM 12 - PERCOLATION TEST

Location Address or Lot No. 53( A 37

COMMONWEALTH OF MASSACHUSETTS

' Massachu:setts '

Percolation Test"

Date: Time:,

Observation Hole #
anen nel o2 | A I Y

. Depth of | t ¢
epth o Per.c‘ Lo éé(-

_ Start Pre-soak

End Pra-soak

Time at 12" .

Time at 9"

Time at 6"

Time (8"-6")

Rate Min./Inch L | 49\

* Minimum of 1 percolation test must be performed In both the primary area AND
reserve area. <

Site Passed IZI - Slte Failed ]

Performed By:

Witnessed By:

CommENnts: ... . cui ommm s wo o oo - oo

DEP APPROVED FORM - 12/07/95



FORM 11 - SOIL EVALUATOR FORM
Page 3 of 3

Location Address or Lot No. 53/ Mﬂf-g A

Determination for Seasbnal High Water Table

Method Used:

% Depth observed standing in observation hole........... inches
Depth weeping from side of observation hole ... . inches
D Depth to soil mottles inches
] Ground water adjustment ... . feet
Index Well Number ... Reading Date .. Index well level .. .. ..
Adjustment factor ... Adjusted ground water level . i e

Depth of Naturally Occurring Pervious Material

Does at least four feet of naturally occurring pervious material exist in gl} areas
observed throughout the area proposed for the soil absorption system? s

If not, what is the depth of naturally occurring pervious material?

| certify that on __[[26/95  (date) | have assed the soil evaluator examination
approved by the Department of Environmental Protection and that the above analysis

was performed by me consistent with the required training, expertise and experience
described in 310 CMR 16.017.. . : .

Signature'. _ Z}r//\/(/ pata' gﬁ ?/&3 |

)

I

DEP APFROVED FORM - 12/487/95



FORM 11 - SOIL EYALUATOR FORM
Page 2 of J
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3.7 Earth Removal Calculations



West Acton Village Ecology
Cut and Fill Calculations

Job: SM-3320

Done by: ECS

Checked by:

Date: 6/19/09

Plan Reference: West Acton Village Ecology Site Plan by Stamski and McNary, Inc.

Site Volume Table: Unadjusted

Cut Yards Fill Yards Net Method
6,697 2,347 4,351 (C) Grid
6,707 2,365 4,343 (C) Composite
6,714 2,464 4,250 (C) Prismoidal

Avg. fill = (4,351+4,343+4,250) / 3 =4,315 c.y. cut

Cut Adjustment: Due to Construction Materials

Proposed Buildings: Volume of the proposed building was calculated by Auto-CAD and
is reflected in the table above.

Pavement (Road): Average depth of pavement with associated gravel is 21.5”.
Total paved area: 19,642 s.f.
19,642 s.f. x 21.5” x (1 £t./12”)y x (1 ¢.y./27 ¢.f.) = 1,302 c.y. of mat’] removed as cut.

Sidewalk: Average depth of concrete pavement with associated gravel is 11.5”.
Total Sidewalk area: 4,106 s.f.
4,106 s.f. x 11.57 x (1 ft. / 12”) x (1 c.y. / 27 c.f.) = 146 c.y. of mat’l removed as cut.

Porous Pavement: Average depth to bottom of reservoir course is 3.92 ft.
Total Porous Pavment area: 2,691 s.f.
2,691 s.£. x3.92 ftx (1 c.y. /27 ¢.f) =391 c.y. of mat’l removed as cut.

Final Adjustment:

4315cy. + 1,302 c.y. + 146 c.y. + 391 = 6,154 c.y. total material removed*
*Parking and drainage behind #531 Mass. Ave currently under construction.

METHODOLOGY

Cut and Fill Calculations:

The cut and fill calculations were performed with the use of Autocad Release 20001, Civil
Design2i module. The existing contours were used as the base elevations, and the
proposed contours for the site were overlaid. Three methods were used to calculate the
cut and fill volumes: grid, composite, and prismoidal. The average value for these
calculations was used. The average cut value was adjusted for the cut necessary for
pavement and sidewalk installation.




3.8 Water Balance Calculations



Water Balance Calculations

Project:

Location:

Pre-development recharge
CN=
From Figure 1, infiltration=
Drainage Area=

Recharge=

Existing Septic Flow
#525 Mass. Ave.

#531 Mass. Ave.
# 537 Mass. Ave.

Post-development recharge
CN=

From Figure 1, infiltration=
Drainage Area=
Recharge=

Proposed Septic Flow
Totai Design Flow

Stormwater Recharge

Acton, MA

SM-3320

West Acton Village Ecology By ECS

Checked

69.4
17.70 in./year
196,891 s.f.

196,891 X
450 gpd

550 gpd
550 gpd

1,550 gpd

80.3
15.30 in./year
196,891 s.f.

196,891 X

4,370 gpd
4,370  gpd

(includes offsite area for simplicicty)

17.70 112 infft= 290,415 c.f./year

X 365 days/year X

15.30 12 infft= 251,036 c.f/year

from calculations =

X 365 days/year X
532,003 > 366,050 oK
cflyear cflyear

SHEET 1 OF 3

Date __6/19/09

Date

0.134 cf/gal =

PRE TOTAL =

0.134 cf/gal =

POST TOTAL =

75,635 cfiyear

366,050 cflyear

213,242 cflyear

67,725 cf/vear

532,003 cfiyear



Overall CN Calculations SM-3320 SHEET 2 OF 3

Project: West Acton Village Ecology By ECS Date 6/19/09
Location: Acton, MA Checked Date ________
Pre-development CN Post-development CN
subcatchment Area CN Product subcatchment Area CN PRODUCT
(acres) (acres)
1 1.89 46.4 87.696 1A 0.99 89.9 89.001
2 0.49 93.3 45.717 1B 0.12 63.6 7.632
3 0.55 88.3 48.565 1C 0.77 42.6 32.802
4 0.84 91.0 76.44 1D 0.23 87.7 20.171
5 0.75 73.6 55.2 1E 0.1 926 10.186
4.52 313.62 2A 0.49 93.3 45,717
3A 0.57 88.7 50.559
Overall CN: 69.4 4A 0.76 94.9 72124
4B 0.08 68.5 5.48
S5A 0.40 72.9 29.16
4.52 362.832

Overall CN: 80.3



Project:  West Acton Village Ecology

Location: Acton, MA

INFILTRATION:

INFILTRATION BASIN 1:
Subcatchement Area:
Subcatchement CN:
Infiltration volume for 1 year storm (2.6 in):
Depth of runoff over drainage area:
Rainfall to generate Runoff:
% of Annual rainfall Infiltrated:
From Graph 1, Annual runoff :

Annual Runoff x %infilirated x Area =

Subcatchment 1E (POROUS PAVEMENT):
Subcatchement Area:
Subcatchement CN:
Infiltration volume for 1 year storm (2.6 in):
Depth of runoff over drainage area:
Rainfali to generate Runoff:
% of Annual runoff Infiltrated:
From Graph 1, Annual runoff :

Annual Runoff x %infiltrated x Area =

Subcatchment 4B (POROUS PAVEMENT):
Subcatchement Area:
Subcatchement CN:
Infiliration volume for 1 year storm (2.6 in):
Depth of runoff over drainage area:
Rainfall to generate Runoff.
% of Annual runoff Infiltrated:
From Graph 1, Annual runoff ;

Annual Runoff x %infiltrated x Area =

Annual Infiltration of Stormwater:

58,370 sf
87.2
7,042 cf
1.45 in
263 in
99 %
12.5 infyear

60,194 cflyear

4,792 sf
926
688 cf
172 in
246 in
95 %
17.5 infyear

6,638 cilyear

3,485 sf
68.5
122 cf
0.42 in
252 in
96 %
3.2 inlyear

892 cilyear

67,725 cilyear

SM-3320 SHEET 30F 3

By ECS Date 6/19/09

Checked ) Date

(from Hydrology)

(TR55)
(figure 2)

(from Hydrology)

(TR55)
(figure 2)

(from Hydrology)

(TR55)
(figure 2)



JOB

STAMSKI AND McNARY, INC.

80 Harris Street SHEET NO. OF
ACTON, MASSACHUSETTS 01720

CALCULATED BY DATE

TEL (978) 263-8585
FAX (978) 263-9883 CHECKED BY DATE
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Chapter 2 Estimating Runoff Technical Release 56
Urban Hydrology for Small Watersheds
Table 2-1  Runoff depth for selected CN’s and rainfall amounts 1/
——
Runoff depth for curve number of—
Rainfall 40 45 50 55 60 65 70 75 80 85 90 95 98
ks I e i
1.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.08 0.17 0.32 0.56 0.79
1.2 .00 00 .00 00 .00 .00 03 07 15 27 46 .74 99
14 .00 00 .00 .00 .00 02 .06 13 .24 .39 61 92 1.18
1.6 .00 .00 .00 .00 .01 06 11 .20 B34 .52 .76 1.11 1.38
1.8 .00 00 .00 .00 03 .09 A7 .29 44 .65 93 1.29 1.58
2.0 .00 00 .00 .02 .06 .14 .24 .38 .56 .80 1.09 148 1.77
2.5 .00 .00 .02 .08 17 .30 46 .65 .89 1.18 1.53 1.96 2.27
3.0 .00 02 .09 19 33 b1 71 96 1.25 1.59 1.98 2.46 277
3.5 .02 .08 .20 .35 .53 .75 1.01 1.30 1.64 2.02 245 2.94 3.27
4.0 .06 18 .33 53 .76 1.03 1.33 1.67 204 246 2.92 3.43 3.77
45 .14 .30 .50 .74 1.02 1.33 1.67 2.05 246 2901 3.40 3.92 426
5.0 .24 A4 .69 .98 1.30 1.65 2.04 2.45 2.89 3.37 3.88 4.42 4.76
6.0 50 .80 1.14 1.52 1.92 2.35 2.81 3.28 3.78 430 485 541 5.76
7.0 B4 1.24 1.68 2.12 2.60 3.10 3.62 4.15 4.69 5.25 5.82 6.41 6.76
8.0 1.25 1.74 2.25 2.78 3.33 3.89 4.46 5.04 5.63 6.21 6.81 7.40 7.76
9.0 171 2.29 2.88 349 4.10 4.72 5.33 5.95 6.57 7.18 7.79 8.40 8.76
10.0 2.23 2.89 3.56 4.23 4.90 5.56 6.22 6.88 7.52 8.16 8.78 9.40 9.76
11.0 2.78 3.52 4.26 5.00 5.72 6.43 7.13 7.81 8.48 9.13 9.77 1039 10.76
12.0 3.38 4.19 5.00 5.79 6.56 7.32 8.05 8.76 945 1011 1076 11.39 1178
13.0 4.00 4.89 5.76 6.61 7.42 821 8.98 9.71 1042 11.10 1176 1239 12.76
14.0 4.65 5.62 6.55 744 8.30 9.12 9.91 10.67 1139 1208 1275 1339 1376
15.0 5.33 6.36 7.35 8.29 919 10.04 10.85 11.63 1237 13.07 1374 1439 14.76
1/ Interpolate the values shown to obtain runoff depths for CN's or rainfall amounts not shown.
(210-VI-TR-55, Second Ed., June 1986) 2-3
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1.0 Narrative



Narrative
Section 1.1: Site Evaluation, Assessment, and Planning

The proposed project name is West Acton Village Ecology (WAVE). The site is located
at #525-541 Massachusetts Ave. and 5-7 Spruce Street in Acton, Massachusetts. At the
time of development of the Stormwater Pollution Prevention Plan (SWPPP), the Operator
and SWPPP Contact is 531 Mass Ave LLC. Any Delegations of Authority shall be
recorded in this SWPPP.

Pre and post development drainage maps have been included in Section 4. These maps
indicate soil types, slopes, vegetation, and drainage patterns. Stormwater runoff from the
site reaches either wetlands associated with Fort Pond Brook or directly to Fort Pond
Brook via Acton’s drainage system.

An up to date record of Potential Sources of Pollution on site shall be maintained in this
SWPPP. No endangered or threatened species or critical habitats exist on or near the site.

Section 1.2: Erosion and Sediment Control BMPs

A Stormwater Pollution Prevention Plan Site Plan has been developed for WAVE and is
attached in Section 3 of this SWPPP. The plan illustrates the placement of haybale
siltation barriers at the limit of work and around installed catch basin and other inlets.
The plan also contains notes describing other aspects of erosion and sediment control
which include establishing a stabilized construction site exit and loaming and seeding
exposed soils with erosion control mats where appropriate.

Section 1.3: Good Housekeeping BMPs

The operator shall be responsible for maintaining and updating the SWPPP Site Plan,
Supplementary Information and Activity Logs as outlined in Section 3 of this SWPPP as
well as Section 4 of the NPDES General Permit. The SWPPP shall be updated as
necessary to reflect current site conditions and construction methods. Good
housekeeping BMPs to be determined onsite include material handling and waste
management, proper building material staging areas, designated washout areas,
equipment and vehicle fueling and maintenance practices, allowable non-stormwater
discharges, spill prevention, and any other potential pollutant controls.

Section 1.4: Selecting Post-Construction BMPs

A detailed description of the post-construction BMPs can be found in the attached
Stormwater Management Standards Summary.



Section 1.5: Inspections

It shall be the responsibility of the operator to assign site inspections of erosion and
pollutant controls as scheduled on the SWPPP Site Plan found in Section 3. If Delegation
of Authority occurs, it shall be recorded on the attached forms and kept as part of this
SWPPP document. A Corrective Action Log is provided in Section 3 to be maintained
by the operator.

Section 1.6: Recordkeeping and Training

This SWPPP will be kept onsite and available at all time for inspection. A copy of the
construction general permit (CGP) is attached in Section 5. A copy of the signed and
certified NOI is attached in Section 2. Activity logs, including inspection reports, shall
be maintained and filed in Section 3. Subcontractor Certifications/Agreements and
Delegation of Authority Forms shall be maintained and kept in Section 8(C).

Section 1.7: Final Stabilization.

The Grading and Stabilization Activities Log shall be continually updated throughout
construction. Areas of final stabilization shall be at the discretion of the operator and
recorded in this activity log.

Section 1.8: Certification and Notification

A signed copy of the Notice of Intent is attached to this SWPPP under Section 2. A
Delegation of Authority Form is included in Section 8(C).



2.0 Notice of Intent for Storm Water Discharges Associated with
Construction Activity Under an NPDES General Permit



This Form Replaces Form 3510-9 (8-98) Form Approved OMB Nos. 2040-0188 and 2040-0211
Refer to the Following Pages for Instructions

United States Environmental Protection Agency

NPDES | 4B EP Washington, DC 20460

FORM \’ Notice of intent (NOI) for Storm Water Discharges Associated with
Construction Activity Under an NPDES General Permit

Submission of this Notice of intent (NOI) constitutes notice that the party identified in Section Il of this form requests authorization to
discharge pursuant to the NPDES Construction General Permit (CGP) permit number identified in Section 1 of this form. Submission of this
NOI also constitutes notice that the party identified in Section 1l of this form meets the eligibility requirements of the CGP for the project
identified in Section i of this form. Permit coverage is required prior to commencement of construction activity until you are eligible to
terminate coverage as detailed in the CGP. To obfain authorization, you must submit a complete and accurate NOI form. Refer o the
instructions at the end of this form.

1. Permit Number

MaRI1lojolololol

il. Operator Information

Name:  [5[311] Malsls| Aviel e || [ [LITLL] L]

IRS Employer Identification Number (EIN): | ( l - l l | l ‘ l l !

Mailing Address:

sveet:  |5/4]3 Malsislalcihiusleltitls| Aviel.| [ [ || ][] 1]

oy At [[[ILIILILIETIIPIII]] see MAl zwcose jofif7RRI0J- [ ] | ]
prone: - |9[7(8]- [2l6l4|- O[1I6|0]  Fax ptionan: [9[7[8]-[2l6l6] - [Ll6/50]

£ mai L

Hl. Project/Site Information

Projectsite Name:  Wlelslt| [Alditloln] Vii[1[llaldle] [Elcidllogyl | | | | |

profc setocaton: [5[215|-|54{1] Malsislalchiulsieltltls] iviel. | | | | |

o gt [ LLLLLLLL LI s pp) zwoose: obatzllol-| ] 1 ]
Gounty or simitar govemment subawison:  [MilcldlLlelsleld | 1 1111111 ]

Latitude/Longitude (Use one of three possible formats, and specify method)

Latitude 1. 4 2° 2 3 - 34 * N (degrees, minutes, seconds) Longitude 1. 07 1°2 81 6 “w (degrees, minutes, seconds)
2 % . __"N(degrees, minutes, decimal) 2 W {degrees, minutes, decimal)
3. . __ __ ___ °N(degrees decimal) 3 e ____"W/(degrees decimal)

Method: U.8.G.S. topographic map I:] EPA web site D GPS D Other:

If you used a U.S.G.S. topographic map, what was the scale? 1:25000

Project located in Indian Country? D YES E NO
if yes, name of reservation, or if not part of a reservation, put “Not Applicable:” Not App licable

Estimated Project Start Date: I_QLSJ / [Q_J_];] 2 ]0 019 Estimated Project Completion Date: ]O{8| / [O ]1] / |2 IO tllz‘

Month Day Year Month Day Year

Estimated Area to be Disturbed (to the nearest quarter acre): l l l]_ . 15 O

EPA FORM 3510-9 (Rev. 11/2008) Page 1 of 4



V. SWPPP Information

Has the SWPPP been prepared in advance of filing this NOI? IZ} YES D NO

:}c;c;?‘t;?n of SWPP for Viewing: /] Address in Section It [_] Address in Section il [_] Other
sweepsweet: | | | | [ [ | [ [/ [LILLI0PLIPPIIPIITlT]
cis | | L LD L] stmte| ] | zocoser | | | [ [ ][] []]

SWPPP Contact Information (if different than that in Section Hl):

Name: | | [ | [ L[ LI T L T

prone: | | | [-[ [ [ J-[LI1] Faccostonans | | | J-[ | [ -1 1]}

emai | | [ [ [ L[

V. Discharge Information

Identify the name(s) of waterbodies to which you discharge. FOTEt Pond Brook

Is this discharge consistent with the assumptions and requirements of applicable EPA approved or established TMDL(s)? IZI YES D NO

Vi. Endangered Species Protection

Under which criterion of the permit have you satisfied your ESA eligibility obligations?
Via [Os [Oc Oo [Oe F

If you select criterion F, provide permit tracking number of operator under which you are certifying eligibility:

HENREEEEE

VIl Certification Information

1 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 qualified 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. | am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations.

prntName: | | | | | [ L] P ]
mtes | | [ L PP ]
Signature: Date: U_l_\__i_u

E-mail:

NOI Preparer (Complete if NOI was prepared by someone other than the certifier)

preparedby. (Gielojriglel Didimalklairialiiols| [ | [ [ [[[[1[1]]
organization: - |S[tiamiskli| fainid] McNafryl, | [Tinic].| | | [ | ] ] ]
prone: [9]7/8]-[2l6[3]-|8[5I85] Ex [2[1l2] Eemargd@stamskiandmcnary.com

EPA FORM 3510-9 (Rev. 11/2008) Page 2 of 4



Instructions for Completing EPA Form 3510-9

Notice of Intent (NOI) for Storm Water Discharges Associated with
Construction Activity Under an NPDES General Permit

NPDES Form Date

Who Must File an NOI Form

Under the provisions of the Clean Water Act, as amended (33
U.S.C. 1251 et seq.; the Act), federal law prohibits storm
water discharges from certain construction activities to waters
of the U.S. unless that discharge is covered under a National
Pollutant Discharge Elimination System (NPDES) Permit.
Operator(s) of construction sites where one or more acres are
disturbed, smaller sites that are part of a larger common plan
of development or sale where there is a cumulative
disturbance of at least one acre, or any other site specifically
designated by the Director, must submit an NOI to obtain
coverage under an NPDES general permit. Each person, firm,
public organization, or any other entity that meets either of the
following criteria must file this form: (1) they have operational
control over construction plans and specifications, including
the ability to make modifications to those plans and
specifications; or (2) they have day-to-day operational controt
of those activiies at the project necessary to ensure
compliance with SWPPP requirements or other permit
conditions. If you have guestions about whether you need an
NPDES storm water permit, or if you need information to
determine whether EPA or your state agency is the permitting
authority, refer to www.epa govhnpdes/stormwater/cgp  of
telephone the Storm Water Notice Processing Center at (866)
352-7755.

Where to File NOI Form
See the applicable CGP for information on where to send your
completed NOI form.

Completing the Form

Obtain and read a copy of the appropriate EPA Storm Water
Construction General Permit for your area. To complete this
form, type or print uppercase lefters, in the appropriate areas
only. Please place each character between the marks
(abbreviate if necessary fo stay within the number of
characters allowed for each item). Use one space for breaks
between words, but not for punctuation marks unless they are
needed to clarify your response. If you have any questions on
this form, refer to www epa govhpdes/stormwater/ogp oOr
telephone the Storm Water Notice Processing Center at (866)
352-7755. Please submit original document with signature in
ink . do not send a photocopied signature.

Section |. Permit Number

Provide the number of the permit under which you are
applying for coverage (see Appendix B of the general permit
for the list of eligible permit numbers).

Section ll. Operator information

Provide the legal name of the person, firm, public
organization, or any other entity that operates the project
described in this application. An operator of a project is a legal
entity that controls at least a portion of site operations and is
not necessarily the site manager. Provide the employer
identification number (EIN from the Internal Revenue Service;

This Form Replaces Form 3510-9 (8/98)

Form Approved OMB Nos. 2040-0188 and 2040-0211

IRS), also commonly referred to as your taxpayer ID. If the
applicant does not have an EIN enter “NA” in the space
provided. Also provide the operator's mailing address,
telephone number, fax number (optional) and e-mail address
(to be notified via e-mail of NOI approval when available).
Correspondence for the NOI will be sent to this address.

Section . Project/Site information

Enter the official or legal name and complete street address,
including city, state, zip code, and county or similar
government subdivision of the project or site. If the project or
site lacks a street address, indicate the general location of the
site (e.g., Intersection of State Highways 61 and 34).
Complete site information must be provided for permit
coverage to be granted.

The applicant must also provide the latitude and longitude of
the facility either in degrees, minutes, seconds; degrees,
minutes, decimal; or decimal format. The latitude and longitude
of your facility can be determined in several different ways,
including through the use of global positioning system (GPS)
receivers, U.S. Geological Survey (U.S.G.S.) topographic or
quadrangle maps, and EPA’'s web-based siting tools, among
others. Refer to www epa govnpdes/stormwater/cop for further
guidance on the use of these methodologies. For consistency,
EPA requests that measurements be taken from the
approximate center of the construction site. Applicants must
specify which method they used to determine latitude and
longitude. if 2 U.S.G.S. topographic map is used, applicants are
required to specify the scale of the map used.

indicate whether the project is in Indian country, and if so,
provide the name of the Reservation. if the project is in Indian
Country Lands that are not part of a Reservation, indicate “not
applicable” in the space provided.

Enter the estimated construction start and completion dates
using four digits for the year (i.e., 05/27/1998). Enter the
estimated area to be disturbed including but not limited to:
grubbing, excavation, grading, and utilities and infrastructure
installation. Indicate to the nearest quarter acre. Note: 1 acre
= 43,560 sq. ft.

Section IV. SWPPP Information

Indicate whether or not the SWPPP was prepared in advance
of filing the NOI form. Check the appropriate box for the
location where the SWPPP may be viewed. Provide the
name, fax number (optional), and e-mail address of the
contact person if different than that listed in Section Il of the
NOI form.

Section V. Discharge Information

Enter the name(s) of receiving waterbodies to which the
project’s storm water will discharge. These should be the first
bodies of water that the discharge will reach. (Note: If you
discharge to more than one waterbody, please indicate all
such waters in the space provided and attach a separate
sheet if necessary.) For example, if the discharge leaves your

EPA FORM 3510-9 (Rev. 11/2008)

Page 3 of 4




Instructions for Completing EPA Form 3510-8

Notice of intent (NOI) for Storm Water Discharges Associated with
Construction Activity Under an NPDES General Permit

NPDES Form Date

site and travels through a roadside swale or a storm sewer
and then enters a stream that flows to a river, the stream
would be the receiving waterbody. Waters of the U.S. include
lakes, streams, creeks, rivers, wetlands, impoundments,
estuaries, bays, oceans, and other surface bodies of water
within the confines of the U.S. and U.S. coastal waters.
Waters of the U.S. do not include man-made structures
created solely for the purpose of wastewater treatment. U.S.
Geological Survey topographical maps may be used to make
this determination. If the map does not provide a name, use a
format such as “unnamed fributary to Cross Creek’. If you
discharge into a municipal separate storm sewer system
(MS4), you must identify the waterbody into which that portion
of the storm sewer discharges. That information should be
readily available from the operator of the MS4.

Indicate whether your storm water discharges from
construction activities will be consistent with the assumptions
and requirements of applicable EPA approved or established
TMDL(s). To answer this question, refer to
www.epa. govnpdes/stormwaler/cgp for state- and regional-
specific TMDL information related to the construction general
permit. You may aiso have to contact your EPA regional office
or state agency. If there are no applicable TMDLs or no
related requirements, please check the *yes” box in the NOI
form.

Section Vi. Endangered Species Information

indicate for which criterion (i.e., A, B, C, D, E, or F) of the
permit the applicant is eligible with regard to protection of
federally listed endangered and threatened species, and
designated critical habitat. See Part 1.3.C.6 and Appendix C
of the permit. If you select criterion F, provide the permit
tracking number of the operator under which you are certifying
eligibility. The permit tracking number is the number assigned
to the operator by the Storm Water Notice Processing Center
after EPA acceptance of a complete NOL

Section Vil Certification Information

All applications, including NOIs, must be signed as follows:
For a corporation: By a responsible corporate officer. For the
purpose of this Section, a responsible corporate officer
means:

(i) a president, secretary, treasurer, or vice-president of the
corporation in charge of a principal business function, or any
other person who performs similar policy- or decision-making
functions for the corporation, or (i) the manager of one or
more manufacturing, production, or operating faciities,
provided, the manager is authorized to make management
decisions which govern the operation of the regulated facility
including having the explicit or implicit duty of making major
capital investment recommendations, and initiating and
directing other comprehensive measures to assure long-term
environmental compliance with environmental laws and
regulations; the manager can ensure that the necessary
systems are established or actions faken to gather complete
and accurate information for permit application requirements;
and where authority fo sign documents has been assigned or

This Form Replaces Form 3510-9 (8/98)

Form Approved OMB Nos. 2040-0188 and 2040-0211

delegated to the manager in accordance with corporate
procedures.

For a partnership or sole proprietorship: By a general partner
or the proprietor, respectively; or

For a municipality, stafe, federal, or other public agency: By
either a principal executive officer or ranking elected official.
For purposes of this Part, a principal executive officer of a
federal agency includes (i) the chief executive officer of the
agency, or (i) a senior executive officer having responsibility
for the overall operations of a principal geographic unit of the
agency (e.g., Regional Administrator of EPA).

Include the name, title, and email address of the person
signing the form and the date of signing. An unsigned or
undated NOI form will not be considered eligible for permit
coverage. If the NOI was prepared by someone other than the
certifier (for example, if the NOI was prepared by the facility
SWPPP contact or a consultant for the certifier's signature),
include the name, organization, phone number and email
address of the NOI preparer.

Paperwork Reduction Act Notice

Public reporting burden for this application is estimated to
average 3.7 hours. This estimate includes time for reviewing
instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing
the collection of information. An agency may not conduct or
sponsor, and a person is not required to respond o, a
collection of information unless it displays a currently valid
OMB control number. Send comments regarding the burden
estimate, any other aspect of the collection of information, or
suggestions for improving this form, including any suggestions
which may increase or reduce this burden to: Chief,
Information Policy Branch 2136, U.S. Environmental
Protection, Agency, 1200 Pennsylvania Avenue, NW,
Washington, D.C. 20460. Inciude the OMB control number on
any correspondence. Do not send the compieted form to this
address.

Visit this website for mailing instructions:
wiww, epa, govinpdes/stormwaler/mail

Visit this website for instructions on how to submit
electronically:
www_epa.govhpdes/stormwalen/enc

EPA FORM 3510-9 (Rev. 11/2008)
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3.0 Stormwater Pollution Prevention Plan Site Plan and Activity Logs



Supplementary Information to be completed by Operator

Areas within the site to remain undisturbed shall be protected throughout
all phases of the construction process. The Operator is responsible for
making all subcontractors aware of these locations.
As phasing of the project is further developed and defined, phasing lines
shall be shown on the Stormwater Pollution Prevention Plan Site Plan of
this packet for increased clarity.
During the construction process the SWPPP Site Plan shall continually be
marked up to indicate locations of the following:
o Portable toilets
Material storage areas
Vehicle and equipment fueling and maintenance areas
Concrete washouts
Paint and stucco washouts (if necessary)
Dumpsters or other trash and debris containers
Spill Kits
Stockpiles
Any other non-structural non-stormwater management BMP’s
Any temporarily removed structural BMP’s
Any Changes to the Structural BMP’s

O 00 0 0 0 00 00

Potential Sources of Pollution table shall be maintained (attached)
Corrective Action Log shall be maintained to track areas prone to
deficiency (attached)

SWPPP Amendment Log shall be maintained (attached)

Grading and Stabilization Activities Log shall be maintained throughout all
phases of construction (attached)






SWPPP Amendment Log




P




4.0 Pre & Post Development Drainage Maps
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5.0 NPDES General Permit for Stormwater Discharges From
Construction Activities
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6.0 U.S.G.S. Locus Map



MAYNARD,

MASSACHUSETTS MIDDLESEX COUNTY

Wl AR _
Copyright (C) 1997, Maptech, Inc.



7.0 Details Sheets
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8.0 Attachments



A. Order of Conditions
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B. Stormwater Management Standards Summary
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C. Subcontractor Certifications/Agreements and Delegation of Authority Form



West Acton Village Ecology
Massachusetts Avenue
Acton, MA 01720

West Acton Village Ecology Delegation of Authority Form

L, (name), hereby designate the person or specifically described
position below to be a duly authorized representative for the purpose of overseeing
compliance with environmental requirements, including the Construction General Permit,
at the West Acton Village Ecology construction site. The designee is
authorized to sign any reports, stormwater pollution prevention plans and all other
documents required by the permit.

(name of person or position)

(company)

(address)

(city, state, zip)
(phone)

By signing this authorization, I confirm that I meet the requirements to make such
designation as set forth in Appendix G, Subsection 11.A of EPA’s Construction Permit
(CGP), and that the designee above meets the definition of a “duly authorized
representative” as set forth in Appendix G, Subsection 11.B (1-3).

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 qualified
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.

Name:

Company:
Title:

Signature:

Date:




West Acton Village Ecology
Massachusetts Avenue
Acton, MA 01720

West Acton Village Ecology Subcontractor
Certification/Agreements

Subcontractor Certification
Stormwater Pollution Prevention Plan

Project Number:

Project Title:

Operator(s):

As a subcontractor, you are required to comply with the Stormwater Pollution Prevention
Plan (SWPPP) for any work that you perform on-site. Any person or group who violates
any condition of the SWPPP may be subject to substantial penalties or loss of contract.
You are encouraged to advise each of your employees working on this project of the
requirements of the SWPPP. A copy of the SWPPP is available for your review at the
office trailer.

Each subcontractor engaged in activities at the construction site that could impact
stormwater must be identified and sign the following certification statement:

I certify under penalty of law that I have read and understand the terms
and conditions of the SWPPP for the above designated project and
agree to follow the BMPs and practices described in the SWPPP.

This certification is hereby signed in reference to the above named project:
Company:
Address:

Telephone Number:

Type of construction service to be provided:

Signature:

Title:

Date:






