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Massachusetts Department of Environmental Protection
7% Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

B. Stormwater Checklist and Certification

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

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

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

Registered Professional Engineer’s Certification

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

Registered Professional Engineer Block and Signature

Signature and Date {

Checklist

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

] New development
X Redevelopment

[0 Mix of New Development and Redevelopment
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Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

\X Massachusetts Department of Environmental Protection

Checklist (continued)

LID Measures: Stormwater Standards require LID measures to be considered. Document what

environmentally sensitive design and LID Techniques were considered during the planning and design of
the project:

X No disturbance to any Wetland Resource Areas

X Site Design Practices (e.g. clustered development, reduced frontage setbacks)
X Reduced Impervious Area (Redevelopment Only)

DX Minimizing disturbance to existing trees and shrubs

[J LID Site Design Credit Requested:

[ Credit 1

[] Credit2

[ Credit3

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

Constructed Stormwater Wetlands (includes Gravel Wetlands designs)
Treebox Filter

Water Quality Swale

Grass Channel

Green Roof

OO 0000000

Other (describe):

Standard 1: No New Untreated Discharges

Xl No new untreated discharges

X] Outlets have been designed so there is no erosion or scour to wetlands and waters of the
Commonwealth (Riprap aprons provided to dissipate energy)

X Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included.
(TSS calculations provided)
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Massachusetts Department of Environmental Protection
K 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.

X1 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 X

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

X Static [] Simple Dynamic ] 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.

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

O X

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

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

[] Solid Waste Landfill pursuant to 310 CMR 19.000

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

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

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

' 80% TSS removal is required prior to discharge to infiltration BMP it Dynamic Field method is used.
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Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

\X Massachusetts Department of Environmental Protection

Checklist (continued)
Standard 3: Recharge (continued)

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

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

Standard 4: Water Quality

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

Good housekeeping practices;

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

Vehicle washing controls;

Requirements for routine inspections and maintenance of stormwater BMPs;

Spill prevention and response plans;

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

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

Pet waste management provisions;

Provisions for operation and management of septic systems;

Provisions for solid waste management;

Snow disposal and plowing plans relative to Wetland Resource Areas;

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

Street sweeping schedules;

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

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

X

A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an
attachment to the Wetlands Notice of Intent. (Part of attached O&M Plan)

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:

O

[ is within the Zone i or Interim Wellhead Protection Area

[ 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.

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

X O

Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if
applicable, the 44% TSS removal pretreatment requirement, are provided.
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Massachusetts Department of Environmental Protection
\/X 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:

DX The %” or 1” Water Quality Volume or

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

X 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)

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

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

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

O

All exposure has been eliminated.

[

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

[] The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train includes an 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.
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Massachusetts Department of Environmental Protection
7% 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:
[J 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

[0 Bike Path and/or Foot Path
X Redevelopment Project

O 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.

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

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

A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan must include the
following information:
e Narrative;
Construction Period Operation and Maintenance Plan;
Names of Persons or Entity Responsible for Plan Compliance;
Construction Period Pollution Prevention Measures;
Erosion and Sedimentation Control Plan Drawings;
Detail drawings and specifications for erosion control BMPs, including sizing calculations;
Vegetation Planning;
Site Development Plan;
Construction Sequencing Plan;
Sequencing of Erosion and Sedimentation Controls;
Operation and Maintenance of Erosion and Sedimentation Controls;
Inspection Schedule;
Maintenance Schedule;
Inspection and Maintenance Log Form.

[0 A Construction Period Poliution Prevention and Erosion and Sedimentation Control Plan containing
the information set forth above has been included in the Stormwater Report.
(some information to be included with SWPPP to be prepared for NPDES permit)
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Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

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

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

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

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

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

Standard 9: Operation and Maintenance Plan

DX 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;

X1 Schedule for implementation of routine and non-routine maintenance tasks;

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

[0 Description and delineation of public safety features; (n/a - underground system)
[] Estimated operation and maintenance budget; and

DX Operation and Maintenance Log Form.

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

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

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

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

[T] An lllicit Discharge Compliance Statement is attached;

X NO lllicit Discharge Compliance Statement is attached but will be submitted prior to the discharge of
any stormwater to post-construction BMPs. (owner responsible for submitting)
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Stormwater Report Reading Woods, Reading MA

Narrative

Introduction and Background

The following report provides information regarding the storm water characteristics of a
residential housing development proposed on a property located on Jacob Way in
Reading, Massachusetts (refer to Figure 1). The property is referred to as 1 Jacob Way
and is shown as Lots 57, 69, 74, 77, 84, 86, and 87 on the town assessor’s map 4. The
report will also. provide information on the implementation of storm water mitigation
measures, Best Management Practices, and compliance with Town of Reading Wetland
Protection Regulations and the Massachusetts Stormwater Management Policy and
Standards.

For additional information regarding the site’s existing conditions and the project’s
stormwater management system reference is made to the following plans;

o Site Plans — Reading Woods
Prepared for; Pulte Homes of New England, LLC
Prepared by, Marchionda & Associates, L.P.
Dated; January 4, 2011

Existing Conditions

The project site is located at a previously developed and vacated commercial use
property. It was last used as an administrative and manufacturing facility by the Addison
Wellesley publishing company. The total land area of the property is approximately 24.8
acres with road frontage on public ways Jacob Way, South St. and Massachusetts
Highway Rte 128. Vehicle access to the property is through Jacob Way with only limited
access to South Street. Jacob Way is a variable width right of way providing frontage to
both the north and south areas of the site. The roadway has an average pavement width of
28 feet and runs approximately 1300 feet into the middle of the property. The site also
has a gated auxiliary driveway that accesses South Street. This driveway has a
bituminous concrete surface with an average width of approximately 17 feet. Almost the
entire southern and eastern boundary of the site fronts on the state highway and Jacob
Way. The northern and western boundaries of the property abut single family properties
located on South and Curtis Street. Elevations on the site drop by approximately 60 feet
sloping from the highest elevations at the northeast corner at the intersection of Jacob
Way and South Street to the lowest elevations located at the southeast corner of the site.
Slopes on the property vary with large flat areas of slopes approximately 1 percent in the
west portions of the property to steeper cut and fill slopes created to construct parking
areas in the eastern portions of the property.

There are presently five primary buildings located on the property. These buildings vary
from a single story plant building to a multi-story office building. The existing total
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Stormwater Report Reading Woods, Reading MA

footprint area of these buildings is approximately 2.8 acres. Supporting these buildings is
a series of bituminous concrete access drives and parking areas. The existing drives and
parking areas cover approximately 8.6 acres of the site. Stormwater from these access
drives and parking areas is managed through traditional catch basin collection drainage
systems. These systems convey stormwater in two directions from the site. The larger
main system terminates at the southeast corner of the property and a smaller system
connects into the municipal drainage system located in South Street.

The remaining areas of the site are made up of mostly overgrown open space landscape
and recreational areas which include a baseball field and tennis courts. There is a small
amount of undisturbed wooded areas with some mature trees and dense undergrowth on
the site. For the most part these areas are located along the perimeter of the property with
the largest areas located at the northeast and southeast corners of the site. There is also a
small amount of bordering vegetated wetlands (BVW) located at the northwest corner of
the property. This BVW is located within an existing stormwater control structure that
was constructed as part of the stormwater management system of the previous
development. This structure includes a 4 foot high concrete wall approximately 160 feet
long with 18” and 24” orifices. Stormwater that flows through these openings enters a
36” culvert located just outside the property within the state highway right of way. After
entering the state drainage system stormwater flows west to wetland areas that make up
the Aberjona River watershed.

Due to the existing developed urban condition of the site, the Natural Resource
Conservation Service (NRCS) soil survey has mapped the site as Udorthents. The
mapped areas surrounding the site are for the most part made up of underlying soils
typical of the Charlton, Canton, and Hollis soil complexes. These soils are predominately
well drained sandy loams and loamy sands formed in areas of hill slopes. These soils are
considered to be in the hydrologic soil group “B”. An on-site soil evaluation completed
in November of 2010 supports the soil survey mapping. Information from the NCRS Soil
Survey and the results of the on-site soil evaluation are included in Appendix “A” of this
report.

Project Description

The proposed project consists of the construction of a residential housing development.
The existing buildings will be demolished and thirteen new multi-family buildings and a
community club house will be constructed. Four of these buildings will be town house
style buildings housing 4 units per building each with two car parking garages. The other
9 buildings will be garden style buildings containing either 36 or 50 units in each
building. Each of the garden style buildings will have parking garages located in their
lower levels.

A number of bituminous concrete access drives and parking areas are proposed to support

the new development. 895 parking spaces and approximately 4000 feet of drives and
access aisles will be created when the project is completed. Of these parking spaces, 426
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will be located in parking garages below the garden style buildings. This design will help
to reduce the amount of pavement surfaces necessary to meet parking requirements.
Access to the site will continue to be from Jacob Way. Jacob Way will renovated and
upgraded with a narrower width of 26 feet while maintaining a similar layout and
longitudinal grades. The intersection of Jacob Way with South Street will be re-aligned to
improve vehicle access to and from the site. The buildings, drives, and parking areas
have been orientated to utilize the existing site grading so to minimize earth work and
reduce the limit of work. Work will be limited to areas that have been previously
disturbed. No construction will take place with in a wetlands resource area however a
small portion of the construction will take place with in the buffer zone to a Bordering
Vegetated Wetland (BVW).

As a result of all the site improvements there will be net reduction of approximately 1
acre of impervious surfaces. In the post construction condition the project will have
approximately 10 Y2 acres of impervious surfaces. Of this area approximately 4.2 acres
will be building footprints and 6.3 acres will be bituminous drives, parking areas, and
walks. This represents a significant reduction from the 9.1 acres of bituminous drives,
parking areas, and walks that presently exist on the site. A stormwater management
system has been designed to manage and treat the stormwater that will be generated by
the proposed bituminous parking areas and drives.

The proposed stormwater management system will mimic the site’s existing outfall
points and drainage patterns. Stormwater generated from the northeast portion of site will
be conveyed to the municipal stormwater system in South Street through an existing
drain line located between homes (# 337 & #343) on South Street. The subcatchment
contributing to this point will be limited lawn areas from the development and paved
areas of Jacob Way and South Street. This subcatchment will realize a reduction in
impervious surfaces with the removal of a large amount of the parking area that
previously drained to this system. A small portion of the northeast corner of the site in the
area of the emergency access drive will also drain to the municipal system. No changes
are proposed to the characteristics of this subcatchment and therefore there will be no
changes to stormwater flows to this part of the system.

The remaining northeast portion of the site flows to a topographic depression at the north
east corner of the property. This depression appears to have been formed as the results of
previous borrow excavations. The area has been overgrown for some time with brush and
some mature trees well established. No changes are proposed to the characteristics of this
subcatchment and therefore there will be no changes to stormwater flows to this area.

Stormwater from the southwest portion of the development will be managed through new
stormwater management systems. This area represents the majority of the newly
developed site areas. Flows from this system will terminate in the southeast corner of the
site in the same location as the existing system. By implementing B.M.P.’s such as Deep
Sump Catch Basins, Inflitration Chambers, and Water Quality Units, the system will
mitigate peak flows, remove suspended solids, and provide ground water recharge.
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Project Type:

The project represents a change from the pre-developed commercial use and therefore
for purposes of stormwater management standards the project has been considered a “re-
development” project.

LID Measures:

A number of environmental sensitive site design and Low Impact Development (LID)
techniques have been used in the planning of the project. As previously mentioned the
development will reduce the overall amount of existing impervious surfaces, reduce the
amount suspended solid generating pavement areas, and limit work to areas previously
disturbed. No construction will be required to take place within a wetland resource area.

The project also includes a number of BMP’s to manage stormwater generated from the
development. The BMP’s include a number of groundwater recharge systems that have
been located throughout the site in effort to decentralize and minimize impacts. These
systems have been located under proposed parking areas and areas adjacent to building
sites to reduce the overall impact of the construction. The project will also provide
construction period erosion and sediment controls and a long term pollution prevention
plan.

Compliance with Stormwater Management Standards

The stormwater management system has been designed to meet or exceed the applicable
stormwater standards. The following is a brief summary of how the proposed project will
meet each standard.

1.0 Untreated Stormwater

The proposed site development will not create untreated stormwater discharges. Proposed
point sources will include rip rap aprons to prevent soil erosion and scour.

2.0 Post-Development Peak Flow Runoff Rates

Peak flow runoff rates were studied for the proposed conditions for the 2, 10, 25, and 100
year, 24-hour Type III storm events. Points of comparison (“Study Points") ( Table 1
and as shown on Figures 3 & 5) were developed and studied in an effort to micro-
analyze runoff rates to the abutting properties and wetland areas. The Study Points were
consistent with the pre-development condition and post development condition.
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TABLE 1: DESIGN POINTS OF COMPARISON

Study Points Description

1 Flows to the wetland located in the existing S.W.M.A. located at
the southwest corner of the property.

2 Flows from the northeast corner of the site to areas of South
Street that slope toward Main Street.

3 Flows to depression located at the northwest corner of the
property.

4 Flows from the northeast corner of the site to the municipal
stormwater system in South Street.

] Flows north to South Street at the intersection with the

emergency access drive.

CNs and TCs obtained using TR-55 methodology were input into the Hydraflow®
Hydrographs software package, which utilizes the National Resources Conservation
Service (NRCS) (formerly “SCS”) methods to generate and route hydrographs.
Information on the CN’s and TC’s has been included in appendix “B”.

Storm water peak flows will be mitigated by the creation of a subsurface
detention/infiltration system. Information on the performance of this stormwater structure
“is included in the hydrologic analysis. The resulting hydrographs and supporting
calculations have been included in the hydrologic analysis in the report’s appendix “C”.

The hydrologic analysis determined that the peak runoff rates to the Study Points in the
post-development condition do not exceed the pre-development peak runoff rates for the
design storms. Table 2 (below) summarizes the attached Hydraflow® Hydrographs

analysis.

Marchionda & Associates, L.P.
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TABLE 2: PEAK RUNOFF RATE COMPARISON

Peak Flows
Design Point (CFS)
Storm Events
2YR 10 YR 25 YR 100 YR

1 Existing 20.4 41.9 55.1 81.1

Proposed 20.3 41.6 54.9 80.7
2 Existing 1.1 23 3.0 43

Proposed 0.3 0.6 0.7 1.0
3 Existing 0.5 2.0 3.1 5.5

Proposed 0.5 2.0 3.1 5.5
4 Existing 7.7 126 15.4 20.6

Proposed 1.3 33 4.6 7.2
5 Existing 04 0.9 1.3 2.1

Proposed 0.4 0.9 1.3 2.1

3.0 Recharge to Groundwater

Due to the fact that the project will reduce the amount of impervious surface that
presently exists the annual recharge from the site will be increased without the
implementation of recharge BMP’s. The proposed storm management system does
however include recharge components that will provide volumes to meet the recharge
standard as if the project was proposed on undeveloped lands. The recharge volume
requirement is based on the amount of impervious surfaces created and criteria outlined
in the Stormwater Management Handbook. The hydrologic soil groups were determined
based on a comparison of published soils data and actual site conditions. The soil
evaluation (Appendix “A”) determined that the entire site has well drained underlying
soils considered to be in the Hydrologic Soil Group “B”. All of the proposed impervious
surfaces will therefore cover “B” soils. The required groundwater recharge volume will
be captured and infiltrated through the use of subsurface recharge systems proposed
throughout the site. These systems are connected to both the building’s roof drainage
systems and the project’s storm sewer collection system. Appendix “D” includes
calculations and a summary of the recharge volume provided by the stormwater
management system. The “static” method was used to determine the infiltration storage
volume provided for the project.
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4.0 T.S.S. Removal

The stormwater management system will include BMP treatment trains that will provide
at least 80% removal of the Total Suspended Soils (T.S.S.) generated from the proposed
development. The BMP’s include Street Sweeping, Deep Sump Hooded Catch Basins,
and a Propriety Water Quality Structure (Stormceptor). Appendix “E” includes a removal
rate worksheet for the proposed treatment trains.

5.0 Higher Pollutant Loads

The project does not propose any uses that could potentially generate higher pollutant
loads.

6.0 Protection of Critical Areas

The project does not propose stormwater discharges to critical areas.

7.0 Redevelopment Project

As previously mentioned the property had been the site of a corporate campus for a large
publishing company. Almost the entire site has been previously disturbed or developed
and can be considered a “redevelopment” project. As a redevelopment project the storm
management system is required to meet certain standards to the extent practical. This
report will however demonstrate that the proposed development has been designed to
meet all of the applicable stormwater management standards.

8.0 Erosion and Sediment Control

The project will include appropriate erosion and sediment controls to insure that exposed
soils will remain stabile and sediment will not be released from the proposed limit of
work. An erosion control plan has been prepared for the project and has been included as
part of the latest site development plans. The project will require a NPDES General
Construction Permit from the EPA prior to construction. A Stormwater Pollution
Prevention Plan (SWPPP) will be compiled and kept on site as part of NPDES permit.
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9.0 Operation & Maintenance Plan

An Operation and Maintenance Plan has been included in Appendix “G” of the report.
The O & M Plan states the parties responsible for the operation and maintenance of the
proposed BMP’s as well the maintenance requirements and schedule.

10.0 Prohibition of Illicit Discharges

DEP does not permit illicit discharges, defined by 310 CMR 10.04 as follows, to the
stormwater management system:

“llicit discharge means a discharge that is not entirely comprised of stormwater.
Notwithstanding the foregoing, an illicit discharge does not include discharges from the
following activities or facilities: firefighting, water line flushing, landscape irrigation,
uncontaminated ground water, potable water sources, foundation drains, air
conditioning condensation, footing drains, individual resident car washing, flows from
riparian habitats and wetlands, dechlorinated water from swimming pools, water used
for street washing and water used to clean residential buildings without detergents.”

Prior to the discharge of stormwater runoff to the post-construction stormwater BMPs, it
shall be the project owner’s responsibility to prepare an Illicit Discharge Compliance
Statement in accordance with Standard 10 certifying that no illicit discharges exist on the
site.

Marchionda & Associates, L.P. . 8 January 2011
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1. U.S.GS.LOCUS MAP
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Soil Map—Middlesex County, Massachusetts
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Soil Map—Middlesex County, Massachusetts

MAP LEGEND

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Special Point Features
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~ .«  Other

Political Features
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Oceans
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MAP INFORMATION

Map Scale: 1:7,670 if printed on A size (8.5" x 11") sheet.
The soil surveys that comprise your AOI were mapped at 1:25,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 19N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Middlesex County, Massachusetts
Version 12, Feb 26, 2010

Date(s) aerial images were photographed:  7/10/2003; 7/7/2003

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

11/26/2010
Page 2 of 3
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Soil Map—Middlesex County, Massachusetts

Map Unit Legend

Middlesex County, Massachusetts (MA017)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

73B Whitman fine sandy loam, 0 to 5 percent slopes, 4.3 1.7%
extremely stony

103B Charlton-Hollis-Rock outcrop complex, 3 to 8 30.7 12.4%
percent slopes

103C Charlton-Hollis-Rock outcrop complex, 8 to 15 4.8 2.0%
percent slopes

103D Charlton-Hollis-Rock outcrop complex, 15 to 25 0.0 0.0%
percent slopes

422C Canton fine sandy loam, 8 to 15 percent slopes, 1.3 0.5%
extremely stony

622C Paxton-Urban land complex, 3 to 15 percent 4.7 1.9%
slopes

626B Merrimac-Urban land complex, 0 to 8 percent 1.9 0.8%
slopes

629C Canton-Charlton-Urban land complex, 3 to 15 37.5 15.1%
percent slopes

631C Charlton-Urban land-Hollis complex, 3 to 15 40.0 16.1%
percent slopes, rocky

654 Udorthents, loamy 6.8 2.8%

655 Udorthents, wet substratum 4.7 1.9%

656 Udorthents-Urban land complex 111.0 44.8%

Totals for Area of Interest 247.8 100.0%

USDA  Natural Resources Web Soil Survey 11/26/2010

Conservation Service National Cooperative Soil Survey Page 3 of 3



Map Unit Description: Charlton-Urban land-Hollis complex, 3 to 15 percent
slopes, rocky—Middlesex County, Massachusetts

Middlesex County, Massachusetts

631C—Charlton-Urban land-Hollis complex, 3 to 15 percent
slopes, rocky

Map Unit Setting
Elevation: 0 to 1,000 feet
Mean annual precipitation: 32 to 54 inches
Mean annual air temperature: 43 to 54 degrees F
Frost-free period: 110 to 240 days

Map Unit Composition
Urban land: 40 percent
Charlton and similar soils: 40 percent
Hollis and similar soils: 10 percent
Minor components: 10 percent

Description of Charlton

Setting
Landform: Drumlins, ground moraines
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-siope shape: Convex
Parent material: Friable loamy eolian deposits over friable loamy
basal till derived from granite and gneiss

Properties and qualities

Slope: 3 to 15 percent

Depth to restrictive feature: More than 80 inches

Drainage class: Well drained

Capacity of the most limiting layer to transmit water
(Ksat): Moderately high to high (0.60 to 6.00 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water capacity: Moderate (about 7.3 inches)

Interpretive groups
Land capability (nonirrigated): 3e

Typical profile
0 to 5 inches: Fine sandy loam
5 to 22 inches: Sandy loam
22 to 65 inches: Gravelly sandy loam

Description of Urban Land

Setting
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear

USDA  Natural Resources Web Soil Survey 11/26/2010
Conservation Service National Cooperative Soil Survey Page 1 0of 3



Map Unit Description: Charlton-Urban land-Hollis complex, 3 to 15 percent
slopes, rocky—Middlesex County, Massachusetts

Parent material: Excavated and filled land

Description of Hollis

Setting
Landform: Ridges, hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Friable, shallow loamy basal till over granite and
gneiss

Properties and qualities
Slope: 3 to 15 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 8 to 20 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low
to moderately low (0.00 to 0.14 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.0 inches)

Interpretive groups
Land capability (nonirrigated): 6s

Typical profile
0 to 2 inches: Fine sandy loam
2 to 14 inches: Fine sandy loam
? 14 to 18 inches: Unweathered bedrock

Minor Components

Canton
Percent of map unit: 4 percent
Landform: Hills
Landform position (two-dimensional): Toeslope, backsiope
Landform position (three-dimensional): Base slope, side slope
Down-slope shape: Linear
Across-slope shape: Convex

Udorthents, loamy
Percent of map unit: 2 percent

Rock outcrop
Percent of map unit: 2 percent
Landform: Ledges
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Head slope
Down-slope shape: Concave
Across-slope shape: Concave

Scituate
Percent of map unit: 1 percent

USDA  Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

11/26/2010
Page 2 of 3



Map Unit Description: Charlton-Urban land-Hollis complex, 3 to 15 percent
siopes, rocky—Middlesex County, Massachusetts

Landform: Depressions, hillslopes

Landform position (two-dimensional): Toeslope, summit
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Linear

Across-slope shape: Concave

Montauk

Percent of map unit: 1 percent

Landform: Hillslopes

Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Nose siope, head slope
Down-slope shape: Convex

Across-slope shape: Convex

Data Source Information

Soil Survey Area: Middiesex County, Massachusetts
Survey Area Data: Version 12, Feb 26, 2010

USDA  Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/26/2010
Page 3 of 3



Hydrologic Soil Group—Middlesex County, Massachusetts
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Hydrologic Soil Group—Middlesex County, Massachusetts

MAP LEGEND

Area of Interest (AOI)

Soils

Area of Interest (AOI)

Soil Map Units

Soil Ratings

JfdooBoond

A
AD
B
B/D

C/ID
D

Not rated or not available

Political Features

=]

Cities

Water Features

Oceans

Streams and Canals

Transportation

+H+
it

Rails

Interstate Highways
US Routes

Major Roads

Local Roads

MAP INFORMATION

Map Scale: 1:7,670 if printed on A size (8.5" x 11") sheet.
The soil surveys that comprise your AOI were mapped at 1:25,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 19N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Middlesex County, Massachusetts
Version 12, Feb 26, 2010

7/7/2003

Soil Survey Area:
Survey Area Data:

Date(s) aerial images were photographed:

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

USDA  Natural Resources

Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Hydrologic Soil Group—Middlesex County, Massachusetts

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Middlesex County, Massachusetts
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

73B Whitman fine sandy loam, 0 to 5 percent 4.3 1.7%
slopes, extremely stony

103B Charlton-Hollis-Rock outcrop complex, 3 30.7 12.4%
to 8 percent slopes

103C Charlton-Hollis-Rock outcrop complex, 8 4.8 2.0%
to 15 percent slopes

103D Charlton-Hollis-Rock outcrop complex, 0.0 0.0%
15 to 25 percent slopes

422C Canton fine sandy loam, 8 to 15 percent 1.3 0.5%
slopes, extremely stony

622C Paxton-Urban land complex, 3 to 15 4.7 1.9%
percent slopes

626B Merrimac-Urban land complex, 0 to 8 1.9 0.8%
percent slopes

629C Canton-Charlton-Urban land complex, 3 375 15.1%
to 15 percent slopes

631C Charlton-Urban land-Hollis complex, 3 to 40.0 16.1%
15 percent slopes, rocky

654 Udorthents, loamy 6.8 2.8%

655 Udorthents, wet substratum 4.7 1.9%

656 Udorthents-Urban land complex 111.0 44.8%

Totals for Area of Interest 247.8 100.0%

USDA
el 2aY

Natural Resources
Conservation Service

Web Soil Survey

National Cooperative Soil Survey

11/26/2010
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Hydrologic Soil Group—Middlesex County, Massachusetts

Description

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

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

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

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

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

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

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

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Lower

USDA  Natural Resources Web Soil Survey 11/26/2010
Conservation Service National Cooperative Soil Survey Page 4 of 4
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a Commonwealth of Massachusetts
City/Town of Reading

Percolation Test
Form 12

Pgrcolation test results must be submitted with the Soil Suitability Assessment for On-site Sewage
Dlsposal. DI_EP has provided this form for use by loca!l 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 with

the local Board of Health to determine the form they use.
Important: When H F
g outioms A Site Information

on the computer,
use only the tab Puite Homes of New England LLC

key to move your Owner Name
cursor - do not Jacob Way

use the return Street Address or Lot #

key.
4 Reading MA 01867
‘l City/Town State Zip Code
John Barrows, P.E. , SE#84 781-438-6121
M A Contact Person (if different from Owner) Telephone Number
I__l B. Test Results

12/1/10 AM 12/1/10 AM

Date Time Date Time
Observation Hole # 1-1 2-1
Depth of Perc 48"/18 30'/18
Start Pre-Soak 12:16 10:56
End Pre-Soak 12:31 10:56

: 11:11
Time at 12” 12:31 1
: 12:1
Time at 9” 1:00 3
: 7"12:42
Time at 6” 1:37 @r)
in. See com ts
Time (9-6") 37 min ee men
15

Rate {Min./Inch) 13

Test Passed: Il Test Passed: O

Test Failed: O Test Failed: [l

John Barrows, P.E. , SE#84

Test Performed By:
Chris Cole, Engineer, Town of Reading

Witnessed By:

Comments:

Perc test #2-1 collapsed and filled in just below the 7" mark.

t5form12.doce 06/03 Perc Test » Page 1 of 1



a Commonwealth of Massachusetts
City/Town of Reading

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 provided here. Before using this form, check with

the local Board of Health to determine the form they use.
Important: When : :
fiing outforms A Site Information

on the computer,

use only the tab Pulte Homes of New England LLC
key to move your Owner Name
cursor - do not Jacob Way
E:;the return Street Address or Lot #
y Reading MA 01867
’l City/Town State Zip Code
John Barrows, P.E. , SE#84 781-438-6121
A Contact Person (if different from Owner) Telephone Number
I_._l B. Test Results
12/1/10 AM 12/1/10 AM
Date Time Date Time
Observation Hole # 3-1 4-1
Depth of Perc 42"/18 44"/18
Start Pre-Soak 10:24 8:24
End Pre-Soak 10:39 8:39
Time at 12" 10:39 8:39
"112:42 8:54
Time at9” (@ 10712 S
9:17
Time at 6”
nts 23
Time (9"-6") See comme
8
Rate (Min./Inch) >50
Test Passed: | Test Passed: O
Test Failed: | Test Failed: |

John Barrows, P.E. , SE#84

Test Performed By:
Chris Cole, Engineer, Town of Reading

Witnessed By:

Comments:

Unable to finish Perc test #3-1 because of time. Assume Rawl's Loam rate.

t5form12.doce 06/03 Perc Test» Page 1 of 1



Commonwealth of Massachusetts
City/Town of Reading

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 provided here. Before using this form, check with

the local Board of Health to determine the form they use.

Important: When A  Gite Information

filling out forms
on the computer,
use only the tab
key to move your
cursor - do not
use the return
key.

Pulte Homes of New England LLC

Owner Name

t5form12.doce 06/03

John Barrows, P.E. , SE#84

Jacob Way
Street Address or Lot #
Reading MA 01867
City/Town State Zip Code
John Barrows, P.E. , SE#84 781-438-6121
Contact Person (if different from Owner) Telephone Number
. Test Results
12/1/10 AM 11/30/10 PM
Date Time Date Time
Observation Hole # 51 6-1
Depth’of Perc 46"/18 "36"/18
Start Pre-Soak 9:10 12:52
End Pre-Soak 9:25 1:07
Time at 12" 9:25 1:07
: 1:17
Time at 9” 9:28
: 1.
Time at 6” 9:34 4
24
Time (9”-6") 6
2 8
Rate (Min./Inch) :
Test Passed: O Test Passed: O
Test Failed: M| Test Failed: O

Test Performed By:

Chris Cole, Engineer, Town of Reading

Witnessed By:

Comments:

Perc Test » Page 1 of 1



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

Commonwealth of Massachusetts

City/Town of Reading

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 provided here. Before using this form, check with

the local Board of Health to determine the form they use.

A.

Site Information
Pulte Homes of New England LLC

Owner Name

Jacob Way
Street Address or Lot #
Reading MA 01867
City/Town State Zip Code
John Barrows, P.E. , SE#84 781-438-6121
Contact Person (if different from Owner) Telephone Number
B. Test Results
11/30/10 AM 11/30/10 AM
Date Time Date Time
Observation Hole # 8-1 91
Depth of Perc 32"/18 40"/18
: 10:42
Start Pre-Soak 9:34 0
: 10:58
End Pre-Soak 9:53
:53 10:58
Time at 12” 9:5
10:12 11:20
Time at 9”
10:35 11:44
Time at 6”
24 24
Time (97-67)
. 8 8
Rate (Min./inch)
Test Passed: O Test Passed: O
Test Failed: O Test Failed: O

John Barrows, P.E. , SE#84

Test Performed By:
Chris Cole, Engineer, Town of Reading

Witnessed By:

t5form12.doce 06/03

Comments:

Perc Test « Page 1 of 1



Commonwealth of Massachusetts
City/Town of Reading

Percolation Test
Form 12

Pgrcolation test results must be submitted with the Soil Suitability Assessment for On-site Sewage
Dlsposal. 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 provided here. Before using this form, check with

the local Board of Health to determine the form they use.

Important: When = .
filling out forms A. Site Information

on the computer,

use only the tab Pulte Homes of New England LLC
key to move your Owner Name
cursor - do not Jacob Way
Ez;the return Street Address or Lot #
. Reading MA 01867
’I City/Town State Zip Code
— John Barrows, P.E. , SE#84 781-438-6121
MA Contact Person (if different from Owner) Telephone Number
I l B. Test Results
11/30/10 PM 11/30/10 AM
Date Time Date Time
Observation Hole # 10-1 111
Depth of Perc 56"/18 55"/18
: 10:4
Start Pre-Soak 12:16 0:40
1 10:40
End Pre-Soak 12:16
12:31 10:55
Time at 127
12:38 11:22
Time at 9”
12:48 11:59
Time at 6”
10 37
Time (9”-6")
4 13

Rate (Min./Inch)

Test Passed:
Test Failed:

0O

John Barrows, P.E. , SE#84

Test Passed:
Test Failed:

[

Test Performed By:
Chris Cole, Engineer, Town of Reading

Witnessed By:

Comments:

t5form12.doce 06/03

Perc Test » Page 1 of 1



Important: When

filling out forms
on the computer,
use only the tab
key to move your
cursor - do not
use the return
key.

@
o |
AR

Commonwealth of Massachusetts
City/Town of Reading

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 provided here. Before using this form, check with
the local Board of Health to determine the form they use.

A. Site Information
Puite Homes of New England LLC

Owner Name

Jacob Way

Street Address or Lot #

Reading MA 01867
City/Town State Zip Code
John Barrows, P.E. , SE#84 781-438-6121

Contact Person (if different from Owner) Telephone Number

B. Test Results

11/30/10 AM 12/1/10 AM
Date Time Date Time
Observation Hole # 12-1 13-1
Depth of Perc 34"/16" 28'/18"
Start Pre-Soak 11:06 11:33
End Pre-Soak 11:06 11:33
Time at 12" 11:21 11:48
Time at 9" 11:30 (@8")12:00
Time at 6" 11:41 12:08
Time (97-67) 1
4 4

Rate (Min./Inch)

Test Passed:
Test Failed:

Test Passed:
Test Failed:

(.
d

John Barrows, P.E. , SE#84

Test Performed By:
Chris Cole, Engineer, Town of Reading

Witnessed By:

Comments:

t5form12.doce 06/03 Perc Test» Page 1 of 1



Stormwater Report Reading Woods

APPENDIX B

Curve Number
&
Time of Concentration
Computations

Marchionda & Associates, L.P. December 2010



Worksheet 2: Runoff curve number and runoff

REAL M M A

TZE ADING WeoDs, -y V2 /510

Date

Check one: mresént ] peveloped

”E"/H

Soil name Cover description
and
hydrologic
group _
- {cover type, treatment, and hydrologic condition; percent
{appendix A) : impervious; unconnected/connected impervious area ratio)

oY Area Product
- - of
CN x area
o @ 3 m{cres
S el 2o
3 E 3 !
€ 2| &£ |O%

IMIPERN 1005

78

.73\ /07 //

B Woesps (Geed)

5

)99/, 8

55

3.6/ 712,3

B Aeapp w
A

orEr s (Goob)

2

7.2¢4| 57/.2

1 : .
Y yse only one CN source per line

CN (weighted) = total produc;t = / ?55'? - 7 §t7’

total area 75,94

Storm #1

Totals '?5%‘/?55,,

Use CNIp

Storm #2

Storm #3

FIQQUENCY ovvveveversceensimsssmsmmssssssrensnesssissns yr
Rainfall, P (24-h0ur} .oooivrrenmmminnniinnnnes in
RUNOME, Q ovvvvnnmirsescensnrssmsmssnsssssss in
{Use P and CN with table 2-1, figure 2-1, or
equations 2-3 and 2-4)

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




Worksheet 2: Runoff curve number and runoff

Project

t.ocation

Check one:

Soil name
and
hydrologic
group

{appendix A)

Checked
R«‘%};;h{;é M A )

DEADING WeoDs -9 Y215 1o

"£-2"

l?Presént ] Developed

Cover description

'®)
=
S

(cover type, treatment, and hydrologic condition; percent
impetvious; unconnected/connected impervious area ratio)

Table 2-2

Figure 2-3
Figure 2-4

Area Product
of
CNx area
E“ﬁ:res
CImi?
%

7%

2.5 6.9

Weops (&eod) 5

09 Z27.0

-
B | crer smce Gop) @l

‘412’/«309{

Y Use only one CN source per line

CN (weighted) = _total produét = 425 _é@.é;

Totals

- - Use CN ’

total area @7 &

Storm #2

478 47.3
Y,

Storm #3

Storm #1
FIEQUENCY worvcerinmrimsarirsesssesseesssasanaases '/ ¢
Rainfall, P (24-hour) ... in
Runoff, Q .eerveeeene. S in
{Use P and CN with table 2-1, figure 2-1, or
equations 2-3 and 2-4)

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



Worksheet 2: Runoff curve number and runoff

Project

| PEADING Weaops,

By

ml

Date . ’{2}@

Location

Checked

Date

| READNG , M A

Check one: ‘%esént [ peveloped

-Soil name Cover description
and :

~ hydrologic
group

H{“s‘?

(cover type, treatment, and hydrologic condition; percent
{appendix A) . impervious; unconnected/connected impervious area ratio)

Table 2-2

Figure 2-3
Figure 2-4

Area Product
of
CN x area
Racres
CImi?
%

/ MFEE 1005

7

013 Jto. 7

B WbodS {&Méﬁ%

/28 70.4

2,83 50,6

Y Use only one CN source per line

CN (weighted) = _total produc;,t = / 3 27 =

total area 2.28

2101151710 AU O TRS O
Rainfall, P (24-hour) .oovververiissisninnssiinses in
RUNOE, Q ovvvvreemnimsramssss s in
(Use P and CN with table 2-1, figure 2-1, or
equations 2-3 and 2-4)

Storm #1

Storm #2

Storm #3

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



Worksheet 2: Runoff curve number and runoff

READING WeoDs, -y e/
R i A’{;‘: ﬁ‘é% é PV‘ A Checked ate

he- &

Check one: |Z/P:esént ] peveloped

Soil name Cover description CN Area Product
and : —— S of
hydrologic CN x area

group ' ? | I |GaEcres
{cover type, treatment, and hydrologic condition; percent @ 2 I Omi?
{appendix A) impervious; unconnected/connected impervious area ratio) ué_r} 55_” 1%

""%3 Table 2-2
i‘m"

/M FPEEV /oL
& weops [&eed)
B OPery <t (6090)

N
O
S
Cue
Uw
%

3%
L
N
W
o
v

VY Use only one CN' source per line : Totals ' :; 5:? 223.é

CN (weighted) = total product = Z2T usecNmp | BB

total area 2.5 %

Storm #1 Storm #2 Storm #3
FIBQUENCY rvvueremrisnssmssssmmessenisssssmssnssssacases yr
Rainfall, P (24-hour) ..o in
RUNOM, Q oo vcvcmssmnrasssssasceisssss s in
(Use P and CN with table 2-1, figure 2-1, or
equations 2-3 and 2-4)

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



Worksheet 2: Runoff curve number and runoff

Project ) o i B -~ ate-
READING WeoDs TR JZ2-1510

| p j Ch d Dati
READ (M , M A ecke =
} ' ) y ~

Check one: leresént [ peveloped IE . 5‘ g

i - v
Soil name Cover description CN Area Product
and . - P Of
hydrologic CN x area
group , ' 2 | & |oferes
. (cover type, treatment, and hydrologic condition; percent o 2 1rimi2
(appendix A) : impervious; unconnected/connected impervious area ratio) §> Lifv %

AR YO L
& Whod (&eod)

B | orw<mce (62)

& W Table 2-2

W AVEI4
(99%/ ’/?’/
| 7.8

\ g

" Use only one CN source per line

CN (weighted) = _total produc;t = ‘@g ’ {:@ = é 2 é :
total area ﬁ' é, 53

Totals W [(242 &2 o

Use CN Ip & 8

Storm #1 Storm #2 Storm #3
Frequency ... STTTUOOUOR '/ {
Rainfall, P (24-hour) e in
RUNORE, Q s vinssenscsssnsmnns e in
(Use P and CN with table 2-1, figure 2-1, or
equations 2-3 and 2-4}

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



Worksheet 2: Runoff curve number and runoff

Soil name

Q
=
S

Cover description
and
hydrologic
group _ o
{cover type, treatment, and hydrologic condition; percent _‘;‘_,
{appendix A) impervious; unconnectediconnected impervious area ratio} §

Figure 2-3

Figure 2-4

Project » By Date:
| PEADING Weops Je. I2-05 22
Location ) i h d Date
REAL MG , M A o
e 7
Check one: ‘Z';:esént [] peveloped ﬁé "6 ’

Area

Haties
CImi?
C1%

Product
of
CNx area

{ MFER /oL

&z%’é

353

&

PN G

24 29.7

Y Use only one CN source per line

totalproduc;t = éﬁ:z = 7éf7 ;

CN (weighted) =

Totals Wp {4

£5,2

Use CN P

total area

D15l

FIEQUBNCY eecrccermmiremmimmssisssiranensaseess e YT
Rainfall, P (24-hour) ....oovveeee rerr e rsseaeies in
RUNOM, Q e niense in
(Use P and CN with table 2-1, figure 2-1, o
equations 2-3 and 2-4)

Storm #1

Storm #2

Storm #3

D-2

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




Worksheet 2: Runoff curve number and runoff

PEADING, MEA

Project . ‘ ate
Rerpnt Weons Y T8 H2-21-10
Location Checked Date

Check one: D Present IB/Developed
1. Runoff curve number.

Hﬂ/ﬁ

Product

~2.Runoff

Frequency

Rainfall, P (24-hour)

Runoff, Q

(Use P and CN with table 2-1, figure 2-1, or

25,8/

Storm #1

Soil ngme Cover description cN Y Area of
an
hydrologic CN x area
group o | 21 3 4eres
{cover type, treatment, and hydrologic condition; percent E ® g |o mi2
(appendix A) impervious; unconnected/connected impervious area ratio) 8 E’g_» 2 lo%
IMPERV o, W2 lols
A e = .
B Weens (&eeb) 55 )P\ /015
¢ 7 7 ) » . . - ‘ \\
4 O PER] PRk (Goep) &/ Jo,08 G155
_ |, (!;é),. f&
g’::’ fﬁr’?ggé«f>@w¢/ %3‘5 ’?;5@ ¢ //{5:@
Y yse only one CN source per fine Totals . 26’3{ /?/'7//§~
. H
CN (weighted) = _total product - / W/ ‘ 5 = ’! Eﬁ% ; Use CN ’ %)j Q‘:
total area ‘ ‘

Storm #2

Storm #3

equation 2-3 and 2-4)

(210-VI-TR-55, Second Ed., June 1586)



Worksheet 2: Runoff curve number and runoff

Project L B ate
READING WeeDs, TR 1Z- /6-/0
ocation ) 3 Checked Date
A “é. 7
| READ NG , M A

¥ /] &
Check one: DPresent iE’Dlveloped / "z

i . A/

Soil name Cover description CN | Area | Product
and of
hydrologic CN x area

group , o | 2| I |AFores
{cover type, treatment, and hydrologic condition; percent Y o 2 | Cmi?
(appendix A} . impervious; unconnected/connected impervious area ratio} g L% §> %

INMIFERN 1 0UVS

oo &9

| %

WWeoops {”’?émj o5 0,40 270

orEN PIcE (o)  (E vzz| /3.4

Y Use only one CN source per line

CN (weighted) = _total product - ‘;’;Z:?

Totals B ﬁ';@ FAL

total area - .78

FIEQUENGY wvvvcrmmemminmnrsrmssmessesssesssssssssssssns YT
Rainfall, P (24-hour) .c.vvevienns derrenerr e enns in
RUNOME, Q v ssinsssnisnsne s in
(Use P and CN with table 2-1, figure 2-1,0r
equations 2-3 and 2-4)

UseCNIp | &/

Storm #1 Storm #2 Storm #3

D-2 (210-VI-TR-56, Second Ed., June 1986)




Worksheet 2: Runoff curve number and runoff

Project :

ZEADING WeoDs, en-9 7% Jo-10

Rgﬁ}fﬁéé é rﬁ A Checked Date
Check one: L1 Present m/Developed ’ HP é “

i i 1/
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Worksheet 2: Runoff curve number and runoff
Project » By
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Storm #1 Storm #2 Storm #3
Frequency ........... RS rereesere st erens yr
Rainfall, P (24-hour) .o, in
RUNOE, Q ovrrvvcsmmninrs s in
{Use P and CN with table 2-1, figure 2-1, or
equations 2-3 and 2-4)
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Worksheet 2: Runoff curve number and runoff
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Worksheet 2: Runoff curve number and runoff
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Worksheet 2: Runoff curve number and runoff
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TR55 Tc Worksheet

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 1
E-1
Description A B C Totals
Sheet Flow
Manning's n-value = 0.410 0.011 0.011
Flow length (ft) = 50.0 0.0 0.0
Two-year 24-hr precip. (in) = 3.10 0.00 0.00
Land slope (%) = 0.80 0.00 0.00
Travel Time (min) = 1844 + 0.00 + 0.00 = 18.44
Shallow Concentrated Flow
Flow length (ft) = 600.00 140.00 112.00
- Watercourse slope (%) = 2.10 1.00 5.70
Surface description = Unpaved Paved Unpaved
Average velocity (ft/s) = 2.34 2.03 3.85
Travel Time (min) = 4.28 + 1.15 + 0.48 = 5.91
Channel Flow
X sectional flow area (sqgft) = 0.00 0.00 0.00
Wetted perimeter (ft) = 0.00 0.00 0.00
Channel slope (%) = 0.00 0.00 0.00
Manning's n-value = 0.015 0.015 0.015
Velocity (ft/s) = 0.00 0.00 0.00
Flow length (ft) = 0.0 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, TC ...cmrricimmmmmsnissssssss e resssssassssa 24.35 min



TR55 Tc Worksheet

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 2

E-2

Description A B (8] Totals
Sheet Flow

Manning's n-value = 0.410 0.011 0.011

Flow length (ft) = 50.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.10 0.00 0.00

Land slope (%) = 1.60 0.00 0.00
Travel Time (min) = 13.97 + 0.00 + 0.00 = 13.97
Shallow Concentrated Flow

Flow length (ft) = 163.00 0.00 0.00
Watercourse slope (%) = 5.20 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) = 3.68 0.00 0.00
Travel Time (min) =074 + 000 + 000 = 0.74
Channel Flow

X sectional flow area (sqgft) = 0.00 0.00 0.00°

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) = 0.00 0.00 0.00

Flow length (ft) = 0.0 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel TiMe, TC e rssssssssssssssensss s ssssassss s assnas s 14.71 min



TR55 Tc Worksheet

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 3
E-3
Description A B (o] Totals
Sheet Flow
Manning's n-value = 0.400 0.011 0.011
Flow length (ft) = 50.0 0.0 0.0
Two-year 24-hr precip. (in) = 3.10 0.00 0.00
Land slope (%) = 3.00 0.00 0.00
Travel Time (min) = 1065 + 0.00 + 0.00 = 10.65
Shallow Concentrated Flow
Flow length (ft) = 207.00 0.00 0.00
Watercourse slope (%) = 5.60 0.00 0.00
Surface description = Unpaved Paved Paved
Average velocity (ft/s) = 3.82 0.00 0.00
Travel Time (min) = 0.90 + 0.00 + 0.00 = 0.90
Channel Flow
X sectional flow area (sqgft) = 0.00 0.00 0.00
Wetted perimeter (ft) = 0.00 0.00 0.00
Channel slope (%) = 0.00 0.00 0.00
Manning's n-value = 0.015 0.015 0.015
Velocity (ft/s) = 0.00 0.00 0.00
Flow length (ft) = 0.0 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel TiMe, TC i ircrssisssmsssssssessssn s sssesessssssnassenns 11.56 min



TR55 Tc Worksheet

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 4
E-4
Description A B C Totals
Sheet Fiow
Manning's n-value = 0.410 0.011 0.011
Flow length (ft) = 37.0 0.0 0.0
Two-year 24-hr precip. (in) = 3.10 0.00 0.00
Land slope (%) = 4.20 0.00 0.00
Travel Time (min) = 7.47 + 0.00 + 0.00 = 747
Shallow Concentrated Flow
Flow length (ft) = 540.00 0.00 0.00
Watercourse slope (%) = 4.80 0.00 0.00
Surface description = Paved Paved Paved
Average velocity (ft/s) = 4.45 0.00 0.00
Travel Time (min) = 2.02 + 0.00 + 0.00 = 2.02
Channel Flow
X sectional flow area (sqft) = 0.00 0.00 0.00
Wetted perimeter (ft) = 0.00 0.00 0.00
Channel slope (%) = 0.00 0.00 0.00
Manning's n-value = 0.015 0.015 0.015
Velocity (ft/s) = 0.00 0.00 0.00
Flow length (ft) = 0.0 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel TIMe, TC wucmeresisssissssssisi s ess s ssssssan s 9.49 min



TR55 Tc Worksheet

Hydraflow Hydrographs by Intelisolve v8.2

Hyd. No. 5
E-5
Description A B C Totals
Sheet Flow
Manning's n-value = 0.400 0.011 0.011
Flow length (ft) = 50.0 0.0 0.0
Two-year 24-hr precip. (in) = 3.10 0.00 0.00
Land slope (%) = 4.00 0.00 0.00
Travel Time (min) = 9.50 + 0.00 + 0.00 = 9.50
Shallow Concentrated Flow
Flow length (ft) = 194.00 68.00 0.00
Watercourse slope (%) = 4.10 4.10 0.00
Surface description = Unpaved Paved Paved
Average velocity (ft/s) = 3.27 412 0.00
Travel Time (min) = 0.99 + 0.28 + 0.00 = 1.27
Channel Flow
X sectional flow area (sqft) = 0.00 0.00 0.00
Wetted perimeter (ft) = 0.00 0.00 0.00
Channel slope (%) = 0.00 0.00 0.00
Manning's n-value = 0.015 0.015 0.015
Velocity (ft/s) = 0.00 0.00 0.00
Flow length (ft) = 0.0 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel TiMe, TC .o iirimicnsinsssseesinnnrnns s sssars s s s s smmsssans 10.76 min



TR55 Tc Worksheet

Hyd. No. 6
E-6

Description

Sheet Flow
Manning's n-value
Flow length (ft)

Two-year 24-hr precip. (in)

Land slope (%)

Travel Time (min)

>

0.410
40.0
3.10
20.00

= 4.26

Shallow Concentrated Flow

Flow length (ft)

Watercourse slope (%)

Surface description
Average velocity (ft/s)

Travel Time (min)

Channel Flow

X sectional flow area (sqft)

Wetted perimeter (ft)
Channel slope (%)
Manning's n-value
Velocity (ft/s)

Flow length (ft)

Travel Time (min)

Total Travel Time, Tc

311.00
3.60
Paved
3.86

TR I T TR
o
o
o

I
o
(=
=)

0.011
0.0
0.00
0.00

0.00
0.00
0.00
Paved

0.00

0.00

10

0.011
0.0
0.00
0.00

0.00

0.00
0.00
Paved
0.00

0.00

0.00
0.00
0.00
0.015
0.00
0.0

0.00

Hydraflow Hydrographs by Intelisolve v8.2

Totals

= 4.26

= 134

= 0.00

.............................................................................. 5.60 min



TR55 Tc Worksheet

Hydraflow Hydrographs by Intefisolve v9.2

Hyd. No. 9
P-1
Description A B (8] Totals
Sheet Flow
Manning's n-value = 0.410 0.011 0.011
Flow length (ft) = 50.0 0.0 0.0
Two-year 24-hr precip. (in) = 3.10 0.00 0.00
Land slope (%) = 0.80 0.00 0.00
Travel Time (min) = 1844 + 0.00 + 0.00 = 18.44
Shallow Concentrated Flow
Flow length (ft) = 600.00 140.00 112.00
Watercourse slope (%) = 2.10 1.00 5.70
Surface description = Unpaved Paved Unpaved
Average velocity (ft/s) = 2.34 2.03 3.85
Travel Time (min) = 4.28 + 115 + 0.48 = 5.91
Channel Flow
X sectional flow area (sqft) = 0.00 0.00 0.00
Wetted perimeter (ft) = 0.00 0.00 0.00
Channel slope (%) = 0.00 0.00 0.00
Manning's n-value = 0.015 0.015 0.015
Velocity (ft/s) = 0.00 0.00 0.00
Flow length (ft) = 0.0 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel TiMe, TC it sssnnsssns s rees s s s nsssssassssanns 24.35 min



TR55 Tc Worksheet

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 10
P-2
Description A B C Totals
Sheet Flow
Manning's n-value = 0.410 0.011 0.011
Flow length (ft) = 50.0 0.0 0.0
Two-year 24-hr precip. (in) = 3.10 0.00 0.00
Land slope (%) = 1.60 0.00 0.00
Travel Time (min) = 13.97 + 0.00 + 0.00 = 13.97
Shallow Concentrated Flow
Flow length (ft) = 163.00 0.00 0.00
Watercourse slope (%) = 5.20 0.00 0.00
Surface description = Unpaved Paved Paved
Average velocity (ft/s) = 3.68 0.00 0.00
Travel Time (min) = 0.74 + 0.00 + 0.00 = 0.74
Channel Flow
X sectional flow area (sqfty = 0.00 0.00 0.00
Wetted perimeter (ft) = 0.00 0.00 0.00
Channel slope (%) = 0.00 0.00 0.00
Manning's n-value = 0.015 0.015 0.015
Velocity (ft/s) = 0.00 0.00 0.00
Flow length (ft) = 0.0 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel TIMe, TC cuuciiiiiimiscrsnsnrersr e rsesssssessesssessnsnssnnmmsaenaan 14.71 min



TR55 Tc Worksheet

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 11
P-3
Description A B C Totals
Sheet Flow
Manning's n-value = 0.400 0.011 0.011
Flow length (ft) = 50.0 0.0 0.0
Two-year 24-hr precip. (in) = 3.10 0.00 0.00
Land slope (%) = 3.00 0.00 0.00
Travel Time (min) = 1065 + 0.00 + 0.00 = 10.65
Shallow Concentrated Flow
Flow length (ft) = 207.00 0.00 0.00
Watercourse slope (%) = 5.60 0.00 0.00
Surface description = Unpaved Paved Paved
Average velocity (ft/s) = 3.82 0.00 0.00
Travel Time (min) = 0.90 + 0.00 + 0.00 = 090
Channel Flow
X sectional flow area (sqft) = 0.00 0.00 0.00
Wetted perimeter (ft) = 0.00 0.00 0.00
Channel slope (%) = 0.00 0.00 0.00
Manning's n-value = 0.015 0.015 0.015
Velocity (ft/s) = 0.00 0.00 0.00
Flow length (ft) = 0.0 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel TIMe, TC st e e 11.56 min



TR55 Tc Worksheet

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 12
P-4
Description A B C Totals
Sheet Flow
Manning's n-value = 0.410 0.011 0.011
Flow length (ft) = 50.0 0.0 0.0
Two-year 24-hr precip. (in) = 3.10 0.00 0.00
Land slope (%) = 0.50 0.00 0.00
Travel Time (min) = 2225 + 0.00 + 0.00 = 2225
Shallow Concentrated Flow
Flow length (ft) = 480.00 0.00 0.00
Watercourse slope (%) = 5.00 0.00 0.00
Surface description = Unpaved Paved Paved
Average velocity (ft/s) = 3.61 0.00 0.00
Travel Time (min) = 2.22 + 0.00 + 0.00 = 222
Channel Flow
X sectional flow area (sqft) = 0.00 0.00 0.00
Wetted perimeter (ft) = 0.00 0.00 0.00
Channel slope (%) = 0.00 0.00 0.00
Manning's n-value = 0.015 0.015 0.015
Velocity (ft/s) = 0.00 0.00 0.00
Flow length (ft) = 0.0 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel TIMe, TC cuiruiiisemmererissianniensisanss st s nsssass 24.47 min



TR55 Tc Worksheet

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 13
P-5
Description A B Cc Totals
Sheet Flow
Manning's n-value = 0.400 0.011 0.011
Flow length (ft) = 50.0 0.0 0.0
Two-year 24-hr precip. (in) = 3.10 0.00 0.00
Land slope (%) = 4.00 0.00 0.00
Travel Time (min) = 9.50 + 0.00 + 0.00 = 9.50
Shallow Concentrated Flow
Flow length (ft) = 194.00 68.00 0.00
Watercourse slope (%) = 4.10 4.10 0.00
Surface description = Unpaved Paved Paved
Average velocity (ft/s) = 3.27 412 0.00
Travel Time (min) = 0.99 + 0.28 + 0.00 = 1.27
Channel Flow
X sectional flow area (sqft) = 0.00 0.00 0.00
Wetted perimeter (ft) = 0.00 0.00 0.00
Channel slope (%) = 0.00 0.00 0.00
Manning's n-value = 0.015 0.015 0.015
Velocity (ft/s) = 0.00 0.00 0.00
Flow length (ft) = 0.0 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, TC .u.vvriciriminssnsniisissssmsinsnnnn s ssssssssisssssesssssnnn 10.76 min



TR55 Tc Worksheet

Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 14
P-6
Description A B (8] Totals
Sheet Flow
Manning's n-value = 0.410 0.011 0.011
Flow length (ft) = 50.0 0.0 0.0
Two-year 24-hr precip. (in) = 3.10 0.00 0.00
Land slope (%) = 2.00 0.00 0.00
Travel Time (min) = 1278 + 0.00 + 0.00 = 12.78
Shallow Concentrated Flow
Flow length (ft) = 72.00 0.00 0.00
Watercourse slope (%) = 2.70 0.00 0.00
Surface description = Paved Paved Paved
Average velocity (ft/s) = 3.34 0.00 0.00
Travel Time (min) = 0.36 + 0.00 + 0.00 = 0.36
Channel Flow
X sectional flow area (sqfty = 0.00 0.00 0.00
Wetted perimeter (ft) = 0.00 0.00 0.00
Channel slope (%) = 0.00 0.00 0.00
Manning's n-value = 0.015 0.015 0.015
Velocity (ft/s) = 0.00 0.00 0.00
Flow length (ft) = 0.0 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel TiMe, TC wiurrcemrmrrrersinsssssseeesssasammmnnnrssrnnsssssesssessssnssnnnns 13.14 min



TR55 Tc Worksheet

Hydraflow Hydrographs by Intelisolve v8.2

Hyd. No. 15
P-7
Description A B (o] Totals
Sheet Flow
Manning's n-value = 0.410 0.011 0.011
Flow length (ft) = 50.0 0.0 0.0
Two-year 24-hr precip. (in) = 3.10 0.00 0.00
Land slope (%) = 1.00 0.00 0.00
Travel Time (min) = 16.86 + 0.00 + 0.00 = 16.86
Shallow Concentrated Flow
Flow length (ft) = 208.00 0.00 0.00
Watercourse slope (%) = 1.00 0.00 0.00
Surface description = Unpaved Paved Paved
Average velocity (ft/s) = 1.61 0.00 0.00
Travel Time (min) = 2.15 + 0.00 + 0.00 = 215
Channel Flow
X sectional flow area (sqft) = 0.00 0.00 0.00
Wetted perimeter (ft) = 0.00 0.00 0.00
Channel slope (%) = 0.00 0.00 0.00
Manning's n-value = 0.015 0.015 0.015
Velocity (ft/s) = 0.00 0.00 0.00
Flow length (ft) = 0.0 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel TiIMe, TC . s s s sssssans 19.01 min



Stormwater Report Reading Woods

APPENDIX C

Hydrograph Reports
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Stormwater Report Reading Woods

Pre-Development

Marchionda & Associates, L.P. December 2010



Hydrograph Return Period Recap

Hydraflow Hydrographs by Intelisolve v9.2

Hyd.| Hydrograph | Inflow Peak Outflow (cfs) Hydrograph
No. type Hyd(s) description
(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

1 SCS Runoff | - | -ee- 2022 | semeees | oo 41.24 54.23 | -eee--- 7953 | E-1

2 SCS Runoff | - [ - 0.182 | -—-reeee | emeee- 0.675 1.028 | ------- 1.780 | E-2

3 SCS Runoff | - [ - 0.487 | -meeeee | eeeee- 2.018 3.139 | ---m-e- 5.510 | E-3

4 SCS Runoff | w-weess | moemee- 7.681 | cmmeees | eeeee- 12.68 1839 [ - 20.62 | E-4

5 SCS Runoff | «-weees | ceeeees 0.367 | ----em | seeee- 0.938 1312 | ---e- 2.073 | E-5

6 SCS Runoff | - | - 1146 | --e- | oo 2.280 2971 | ----ee- 4.304 E-6

7 Reservoir A 0.182 [ -r--eee [ eeeeee 0.675 1.029 | - 1.780 | Headwall Area Outflow
8 Combine 1,7 | e 2040 | seeseem | eemee- 41.85 5515 | -e-e-e- 81.08 | Flow to SP-1 (Pre)

Proj. file: 487-187hydro-pre.gpw

Thursday, Dec 23, 2010




2
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 SCS Runoff | 20.22 1 739 101,974 Y I — E-1

2 SCS Runoff 0.182 1 737 1,143 B S R —— E-2

3 SCS Runoff | 0.487 1 734 3,117 S U —— E-3

4 | SCS Runoff | 7.681 1 719 17,586 N I — E-4

5 SCS Runoff | 0.367 1 730 1,580 S [ rrii ) E-5

6 | SCSRunoff | 1.146 1 725 3,630 T e (- E-6

7 Reservoir 0.182 1 738 1,131 2 132.17 18.3 Headwall Area Outflow
8 | Combine 20.40 1 739 103,105 | 1,7 | - | - Flow to SP-1 (Pre)

487-187hydro-pre.gpw Return Period: 2 Year Thursday, Dec 23, 2010




Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 1
E-1
Hydrograph type = SCS Runoff Peak discharge = 20.22 cfs
Storm frequency = 2yrs Time to peak = 739 min
Time interval = 1 min Hyd. volume = 101,974 cuft
Drainage area = 25.940 ac Curve number = 76
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 24.30 min
Total precip. = 3.10in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
E-1
Q (cfs) Hyd. No. 1 -- 2 Year Q (cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 i 6.00
3.00 \\\ “ 3.00
N
0.00 S 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time {min)

s Hyd NO. 1



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010
Hyd. No. 2

E-2

Hydrograph type = SCS Runoff Peak discharge = 0.182cfs

Storm frequency = 2yrs Time to peak = 737 min

Time interval = 1 min Hyd. volume = 1,143 cuft

Drainage area = 0.780 ac Curve number = 61

Basin Slope = 0.0 % Hydraulic length = O ft

Tc method = TR55 Time of conc. (Tc) = 14.70 min

Total precip. = 3.10in Distribution = Type lli

Storm duration = 24 hrs Shape factor = 484

E-2

Q (cfs) Hyd. No. 2 - 2 Year Q (cfs)
0.50 : 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 K\ 0.05

\
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

wen Hyd NO. 2



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2 Thursday, Dec 23, 2010
Hyd. No. 3
E-3
Hydrograph type = SCS Runoff Peak discharge = 0.487 cfs
Storm frequency = 2yrs Time to peak = 734 min
Time interval = 1 min Hyd. volume = 3,117 cuft
Drainage area = 2.280 ac Curve number = 60
Basin Slope = 0.0% Hydraulic length = 0O ft
Tc method = TR55 Time of conc. (Tc) = 11.60 min
Total precip. = 3.10in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
E-3
Q (cfs) Hyd. No. 3 -- 2 Year Q (cfs)
0.50 : 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 \\ 0.15
0.10 \ 0.10
\
0.05 -~ 0.05
‘-—..._-—.-,___K_____
0.00 \ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
e Hyd NO. 3



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2

Thursday, Dec 23, 2010

Hyd. No. 4

E-4

Hydrograph type = SCS Runoff Peak discharge = 7.681 cfs

Storm frequency = 2 yrs Time to peak = 719 min

Time interval = 1 min Hyd. volume = 17,586 cuft

Drainage area = 2.540 ac Curve number = 88

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = TR55 Time of conc. (Tc) = 9.50 min

Total precip. = 3.10in Distribution = Typelll

Storm duration = 24 hrs Shape factor = 484

E-4
Q (cfs) Hyd. No. 4 -- 2 Year Q (cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2 00 2.00
0.00 e — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd NO. 4



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.2 Thursday, Dec 23, 2010
Hyd. No. 5

E-5

Hydrograph type = SCS Runoff Peak discharge = 0.367 cfs

Storm frequency = 2yrs Time to peak = 730 min

Time interval = 1 min Hyd. volume = 1,580 cuft

Drainage area = 0.630 ac Curve number = 68

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = TR55 Time of conc. (Tc) = 10.80 min

Total precip. = 3.101in Distribution = Type llI

Storm duration = 24 hrs Shape factor = 484

E-5

Q (cts) Hyd. No. 5 -- 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 S 0.05

\
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time {min)

e Hyd NoO. 5



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010
Hyd. No. 6
E-6
Hydrograph type = SCS Runoff Peak discharge = 1.146 cfs
Storm frequency = 2yrs Time to peak = 725 min
Time interval =1 min Hyd. volume = 3,630 cuft
Drainage area = 0.850 ac Curve number = 77
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 5.60 min
Total precip. = 3.10in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
E-6
Q (cfs) Hyd. No. 6 -- 2 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 J 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd NO. 6



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 7

Headwall Area Outflow

Hydrograph type = Reservoir Peak discharge = 0.182 cfs

Storm frequency = 2yrs Time to peak = 738 min

Time interval = 1 min Hyd. volume = 1,131 cuft

Inflow hyd. No. =2-E-2 Max. Elevation = 13217 ft

Reservoir name = Storage behind exist headwall Max. Storage = 18 cuft

Storage Indication method used.

Headwall Area Outflow

Q(cfs) Hyd. No. 7 -- 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 K 0.10
0.05 N 0.05

l \
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

wmeee Hyd NO. 7

wee Hyd NO. 2

Time (min)

[[TIILITIL Total storage used = 18 cuft



Pond Report 9

Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010
Pond No. 1 - Storage behind exist headwall
Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 131.50 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 131.50 10 0 0
1.50 133.00 50 41 41
2.50 134.00 1,760 702 743
3.50 135.00 4,450 3,003 3,746
4.50 136.00 8,220 6,239 9,985
5.50 137.00 10,000 9,095 19,079
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [Al [B] [C]1 [D]
Rise (in) = 12.00 0.00 0.00 0.00 Crest Len (ft) = 10.00 0.00 0.00 0.00
Span (in) = 12.00 0.00 0.00 0.00 Crest El. (ft) = 136.50 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 131.97 0.00 0.00 0.00 Weir Type = Rect
Length (ft) = 10.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 1.70 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) = 0.000 (by Contour)
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (f)
6.00 137.50
5.00 / 136.50
. I / R SRR R R
4.00 // 135.50

o I I 4 B ) ; i I

2.00 133.50
-/ [ - ] " 1o 2250
1.00 pd . R TR
0.00 S I I 131.50
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00

Discharge (cfs)
wmmmmee Total Q



Hydrograph Report

10

Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 8
Flow to SP-1 (Pre)
Hydrograph type = Combine Peak discharge = 20.40 cfs
Storm frequency = 2yrs Time to peak = 739 min
Time interval = 1 min Hyd. volume = 103,105 cuft
Inflow hyds. =17 Contrib. drain. area= 25.940 ac
Flow to SP-1 (Pre)
Q (cfs) Hyd. No. 8 -- 2 Year Q(cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 \\ 3.00
0.00 / r~ 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
o= Hyd No. 8 s Hyd NO. 1 == Hyd No. 7
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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 SCS Runoff 41.24 1 738 200,547 e e E-1

2 SCS Runoff | 0.675 1 732 3,056 S U I — E-2

3 | SCS Runoff | 2.018 1 730 8,591 S IS [ — E-3

4 | SCS Runoff | 12.58 1 719 29,470 B N I — E-4

5 SCS Runoff | 0.938 1 729 3,567 [ R — E-5

6 | SCSRunoff | 2.280 1 725 7.034 Y F— E-6

7 Reservoir 0.675 1 732 3,043 2 132.38 24.2 Headwall Area Outflow
8 Combine 41.85 1 738 203,591 1,7 | e e Flow to SP-1 (Pre)

487-187hydro-pre.gpw Return Period: 10 Year Thursday, Dec 23, 2010
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010
Hyd. No. 1
E-1
Hydrograph type = SCS Runoff Peak discharge = 41.24 cfs
Storm frequency = 10 yrs Time to peak = 738 min
Time interval =1 min Hyd. volume = 200,547 cuft
Drainage area = 25.940 ac Curve number = 76
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 24.30 min
Total precip. = 4.50in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484

E-1
Q (cs) Hyd. No. 1 -- 10 Year Q (cfs)
50.00 50.00
40.00 40.00

30.00 ﬂ 30.00

20.00 20.00
10.00 10.00
\
N
0.00 - ! — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time {min)

e Hyd NO. 1



Hydrograph Report "

Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010
Hyd. No. 2

E-2

Hydrograph type = SCS Runoff Peak discharge = 0.675 cfs
Storm frequency = 10yrs Time to peak = 732 min

Time interval = 1 min Hyd. volume = 3,056 cuft
Drainage area = 0.780 ac Curve number = 61

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = TR55 Time of conc. (Tc) = 14.70 min

Total precip. = 4.50in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

E-2

Q (cfs) Hyd. No. 2 -- 10 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 S 0.10

\
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

wm Hyd NO. 2
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010
Hyd. No. 3
E-3
Hydrograph type = SCS Runoff Peak discharge = 2.018 cfs
Storm frequency = 10 yrs Time to peak = 730 min
Time interval = 1 min Hyd. volume = 8,591 cuft
Drainage area = 2.280 ac Curve number = 60
Basin Slope = 0.0% Hydraulic length = 0O ft
Tc method = TR55 Time of conc. (Tc) = 11.60 min
Total precip. = 4.50 in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
E-3
Q(cfs) Hyd. No. 3 -- 10 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
} \
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd NO. 3



Hydrograph Report ®

Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010

Hyd. No. 4

E-4

Hydrograph type = SCS Runoff Peak discharge = 12.58 cfs

Storm frequency = 10 yrs Time to peak = 719 min

Time interval = 1 min Hyd. volume = 29,470 cuft

Drainage area = 2.540 ac Curve number = 88

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = TR55 Time of conc. (Tc) = 9.50 min

Total precip. = 4.50in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

E-4

Q (cfs) Hyd. No. 4 - 10 Year Q(cts)

14.00 14.00

12.00 12.00

10.00 10.00
8.00 8.00
6.00 : 6.00
4.00 4.00
2.00 2.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

——— Hyd No. 4
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010

Hyd. No. 5

E-5

Hydrograph type = SCS Runoff Peak discharge = 0.938 cfs

Storm frequency = 10 yrs Time to peak = 729 min

Time interval = 1 min Hyd. volume = 3,567 cuft

Drainage area = 0.630 ac Curve number = 68

Basin Slope = 0.0% Hydraulic length = 0O ft

Tc method = TR55 Time of conc. (Tc) = 10.80 min

Total precip. = 4.50in Distribution = Type llI

Storm duration = 24 hrs Shape factor = 484

E-5

Q (cfs) Hyd. No. 5 -- 10 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 : 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 ‘\ 0.10
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd NO. 5



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 6
E-6
Hydrograph type = SCS Runoff Peak discharge = 2.280 cfs
Storm frequency = 10yrs Time to peak = 725 min
Time interval = 1 min Hyd. volume = 7,034 cuft
Drainage area = 0.850 ac Curve number =77
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = TR55 Time of conc. (Tc) = 5.60 min
Total precip. = 4.50in Distribution = Type llI
Storm duration = 24 hrs Shape factor = 484
E-6
Q (cfs) Hyd. No. 6 -- 10 Year Q(cfs)
3.00 3.00
2.00 2.00
1.00 1.00
\\\_
0.00 = 0.00
0 120 240" 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd NO. 6




Hydrograph Report ®

Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010
Hyd. No. 7

Headwall Area Outflow

Hydrograph type = Reservoir Peak discharge = 0.675 cfs

Storm frequency = 10 yrs Time to peak = 732 min

Time interval = 1 min Hyd. volume = 3,043 cuft

Inflow hyd. No. = 2-E-2 Max. Elevation = 132.38 ft
Reservoir name = Storage behind exist headwall Max. Storage = 24 cuft

Storage Indication method used.

Headwall Area Outflow

Q (cfs) Hyd. No. 7 -- 10 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 \\ 0.10
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

wmee Hyd NO. 7 e Hyd No. 2 [LITITHIT Total storage used = 24 cuft
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 8
Flow to SP-1 (Pre)
Hydrograph type = Combine Peak discharge = 41.85cfs
Storm frequency = 10 yrs Time to peak = 738 min
Time interval = 1 min Hyd. volume = 203,591 cuft
Inflow hyds. =1,7 Contrib. drain. area= 25.940 ac
Flow to SP-1 (Pre)
Q (cfs) Hyd. No. 8 -- 10 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 4 30.00
20.00 20.00
10.00 10.00
\
h
/ e S
0.00 . 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

e Hyd NO. 8 = Hyd NO. 1

e Hyd NoO. 7

Time (min)
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Hydrograph Summary Report

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 | 54.23 1 737 262,216 S U I E-1

2 | SCS Runoff 1.028 1 731 4,396 S 1 R — E-2

3 | SCS Runoff | 3.139 1 729 12,466 R (s E-3

4 SCS Runoff 15.39 1 719 36,462 S [ E-4

5 | SCS Runoff | 1.312 1 728 4,879 I (— E-5

6 | SCS Runoff | 2.971 1 725 9,151 e [ — E-6

7 Reservoir 1.029 1 732 4,384 2 132.50 27.5 Headwall Area Outflow
8 | Combine 55.15 1 737 266,600 | 1,7 | e | e Flow to SP-1 (Pre)

487-187hydro-pre.gpw Return Period: 25 Year Thursday, Dec 23, 2010
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 1
E-1
Hydrograph type = SCS Runoff Peak discharge = 54.23 cfs
Storm frequency = 25yrs Time to peak = 737 min
Time interval = 1 min Hyd. volume = 262,216 cuft
Drainage area = 25.940 ac Curve number = 76
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = TR55 Time of conc. (Tc) = 24.30 min
Total precip. = 5.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
E-1
Q (cfs) Hyd. No. 1 — 25 Year Q (cfs)
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \ 10.00
AN
0.00 ] R 0.00

0 120 240 360 480

—— Hyd No. 1

600 720 840 960 1080 1200

1320 1440 1560
Time (min)
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 2

E-2

Hydrograph type = SCS Runoff Peak discharge = 1.028 cfs
Storm frequency = 25 yrs Time to peak = 731 min
Time interval = 1 min Hyd. volume = 4,396 cuft
Drainage area = 0.780 ac Curve number = 61

Basin Slope = 0.0% Hydraulic length = O ft
Tc method = TR55 Time of conc. (Tc) = 14.70 min
Total precip. = 530in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484

E-2
Q (cfs) Hyd. No. 2 -- 25 Year Q (cfs)
2.00 2.00
1.00 1.00
J K\__
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e [Hyd NO. 2
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010
Hyd. No. 3
E-3
Hydrograph type = SCS Runoff Peak discharge = 3.139 cfs
Storm frequency = 25yrs Time to peak = 729 min
Time interval = 1 min Hyd. volume = 12,466 cuft
Drainage area = 2.280 ac _ Curve number = 60
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (T¢) = 11.60 min
Total precip. = 5.30in Distribution = Type llI
Storm duration = 24 hrs Shape factor = 484
E-3
Q (cfs) Hyd. No. 3 - 25 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd NO. 3
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 4

E-4

Hydrograph type = SCS Runoff Peak discharge = 15.39 cfs

Storm frequency = 25 yrs Time to peak = 719 min

Time interval = 1 min Hyd. volume = 36,462 cuft

Drainage area = 2.540 ac Curve number = 88

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = TR55 Time of conc. (Tc) = 9.50 min

Total precip. = 5.30in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

E-4

Q (cfs) Hyd. No. 4 -- 25 Year Q (cfs)

18.00 18.00

15.00 15.00

12.00 12.00
9.00 9.00
6.00 6.00
3.00 \ 3.00
0.00 —éﬁ“‘/ 0.00

480 600 720 840 960 1080 1200 1320 1440
Time (min)
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 5
E-5
Hydrograph type = SCS Runoff Peak discharge = 1.312cfs
Storm frequency = 25yrs Time to peak = 728 min
Time interval =1 min Hyd. volume = 4,879 cuft
Drainage area = 0.630 ac Curve number = 68
Basin Slope = 0.0% Hydraulic length = 0O ft
Tc method = TR55 Time of conc. (Tc) = 10.80 min
Total precip. = 5.30in Distribution = Type llI
Storm duration = 24 hrs Shape factor = 484
E-5
Q (cfs) Hyd. No. 5 -- 25 Year Q (cfs)
2.00 2.00
1.00 1.00
\\...__
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

ammnnne Hyd NO. 5
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 6

E-6

Hydrograph type = SCS Runoff Peak discharge = 2.971 cfs
Storm frequency = 25 yrs Time to peak = 725 min
Time interval = 1 min Hyd. volume = 9,151 cuft
Drainage area = 0.850 ac Curve number =77

Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 5.60 min
Total precip. = 5.30in Distribution = Type llI

Storm duration = 24 hrs Shape factor = 484

E-6
Q (cfs) Hyd. No. 6 - 25 Year Q (cfs)
3.00 I 3.00
2.00 2.00
1.00 1.00
0.00 *"“'/ 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

amme Hyd No. 6
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010
Hyd. No. 7
Headwall Area Outflow
Hydrograph type = Reservoir Peak discharge = 1.029 cfs
Storm frequency = 25yrs Time to peak = 732 min
Time interval = 1 min Hyd. volume = 4,384 cuft
Inflow hyd. No. =2-E2 Max. Elevation = 132.50 ft
Reservoir name = Storage behind exist headwall Max. Storage = 27 cuft
Storage Indication method used.
Headwall Area Outflow
Q (cfs) Hyd. No. 7 -- 25 Year Q(cfs)
2.00 : 2.00
1.00 1.00
J K\_m
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

N Time (min)
o Hyd NoO. 7 s Hyd NO. 2 ITLITLIT Total storage used = 27 cuft
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Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010
Hyd. No. 8
Flow to SP-1 (Pre)
Hydrograph type = Combine Peak discharge = 55.15 cfs
Storm frequency = 25 yrs Time to peak = 737 min
Time interval = 1 min Hyd. volume = 266,600 cuft
Inflow hyds. =1,7 Contrib. drain. area= 25.940 ac
Flow to SP-1 (Pre)

Q (cfs) Hyd. No. 8 -- 25 Year Q (cfs)
60.00 60.00
50.00 ’ _ 50.00
40.00 k 40.00
30.00 30.00
20.00 \ ‘ B — : » 20.00
10.00 ‘ B } | 10.00

0.00 I 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

—— Hyd No. 8 —— Hyd No. 1 ——— Hyd No. 7
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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 SCS Runoff | 79.53 1 737 384,162 O e R —— E-1

2 SCS Runoft 1.780 1 731 7.244 S e — E-2

3 | SCSRunoff | 5.510 1 729 20,749 B e — E-3

4 | SCS Runoff | 20.62 1 719 49,783 U I E-4

5 | SCS Runoff | 2.073 1 728 7.563 S e R — E-5

6 | SCS Runoff | 4.304 1 725 13,321 B N I — E-6

7 Reservoir 1.780 1 731 7,232 2 132.82 36.3 Headwall Area Outflow
8 | Combine 81.08 1 737 391,394 | 1,7 | - | e Flow to SP-1 (Pre)

487-187hydro-pre.gpw Return Period: 100 Year Thursday, Dec 23, 2010
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Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010
Hyd. No. 1
E-1
Hydrograph type = SCS Runoff Peak discharge = 79.53 cfs
Storm frequency = 100 yrs Time to peak = 737 min
Time interval = 1 min Hyd. volume = 384,162 cuft
Drainage area = 25.940 ac Curve number = 76
Basin Slope = 00% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 24.30 min
Total precip. = 6.80in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
E-1
Q (cfs) Hyd. No. 1 - 100 Year Q (cfs)
80.00 80.00
70.00 70.00
60.00 - k ‘ 60.00
50.00 _ - — 50.00
40.00 : — — 1 40.00
20,00 ) B e 2000
20.00 T 2000
10.00 10.00
/
/
0.00 = e ™ 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd NO. 1
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 2
E-2
Hydrograph type = SCS Runoff Peak discharge = 1.780 cfs
Storm frequency = 100 yrs Time to peak = 731 min
Time interval = 1 min Hyd. volume = 7,244 cuft
Drainage area = 0.780 ac Curve number = 61
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 14.70 min
Total precip. = 6.80in Distribution = Typellll
Storm duration = 24 hrs Shape factor = 484
E-2
Q (cfs) Hyd. No. 2 -~ 100 Year Qlets)
2.00 2.00
1.00 1.00
0.00 J 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 2
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 3
E-3
Hydrograph type = SCS Runoff Peak discharge = 5.510 cfs
Storm frequency = 100 yrs Time to peak = 729 min
Time interval = 1 min Hyd. volume = 20,749 cuft
Drainage area = 2.280 ac Curve number = 60
Basin Slope = 00% Hydraulic length = O ft
Tc method = TR55 Time of conc. (Tc) = 11.60 min
Total precip. = 6.80in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
E-3
Q (cfs) Hyd. No. 3 -- 100 Year Q(cfs)
6.00 6.00
5.00 5.00
4.00 +— 4.00
3.00 3.00
2.00 2.00
oo f—o» 1L B 1.00
A
\\
0.00 ~ - 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 3
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 4

E-4

Hydrograph type = SCS Runoff Peak discharge = 20.62 cfs

Storm frequency = 100 yrs Time to peak = 719 min

Time interval = 1 min Hyd. volume = 49,783 cuft

Drainage area = 2.540 ac Curve number = 88

Basin Slope = 00% Hydraulic length = 0O ft

Tc method = TR55 Time of conc. (Tc) = 9.50 min

Total precip. = 6.80in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

E-4

Q (cfs) Hyd. No. 4 -- 100 Year Q (cfs)

21.00 21.00

18.00 18.00

15.00 15.00

12.00 ﬁ 12.00
9.00 9.00
6.00 6.00
3.00 - 3.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320
Time (min)

e Hyd No. 4
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Thursday, Dec 23, 2010

Hyd. No. 5
E-5
Hydrograph type = SCS Runoff Peak discharge = 2.073 cfs
Storm frequency = 100 yrs Time to peak = 728 min
Time interval = 1 min Hyd. volume = 7,563 cuft
Drainage area = 0.630 ac Curve number = 68
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 10.80 min
Total precip. = 6.80in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
E-5
Q (cfs) Hyd. No. 5 -- 100 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 J/ — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd NO. 5
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 6
E-6
Hydrograph type = SCS Runoff Peak discharge = 4.304 cfs
Storm frequency = 100 yrs Time to peak = 725 min
Time interval = 1 min Hyd. volume = 13,321 cuft
Drainage area = 0.850 ac Curve number =77
Basin Slope =00% Hydraulic length = O ft
Tc method = TR55 Time of conc. (Tc) = 5.60 min
Total precip. = 6.80in Distribution = Type llI
Storm duration = 24 hrs Shape factor = 484
E-6
Q (cfs) Hyd. No. 6 -- 100 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd NO. 6
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Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010
Hyd. No. 7
Headwall Area Outflow
Hydrograph type = Reservoir Peak discharge = 1.780 cfs
Storm frequency = 100 yrs Time to peak = 731 min
Time interval = 1 min Hyd. volume = 7,232 cuft
Inflow hyd. No. =2-E-2 Max. Elevation = 132.82 ft
Reservoir name = Storage behind exist headwall Max. Storage = 36 cuft
Storage Indication method used.
Headwall Area Outflow
Q (cfs) Hyd. No. 7 - 100 Year Q(cts)
2.00 2.00
1.00 1.00

“ ) N O R

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time {(min)

e Hyd NO. 7 s Hyd NO. 2 ILLLITIITL Total storage used = 36 cuft
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Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010

Hyd. No. 8
Flow to SP-1 (Pre)

Hydrograph type
Storm frequency
Time interval
Inflow hyds.

Combine Peak discharge 81.08 cfs
100 yrs Time to peak 737 min
1 min Hyd. volume 391,394 cuft

1,7 Contrib. drain. area= 25.940 ac

[ I [
in i

Flow to SP-1 (Pre)
Hyd. No. 8 -- 100 Year
90.00 90.00

Q (cfs) Q (cfs)

80.00 ——— — ; ‘ —r 80.00

70.00 — T ] 7o

50.00 —T— S ———— 50.00

40.00 - - : — 11 40.00

20.00 : - - I — - e — 20.00

>l

10.00 ’ S— ‘ N\ ——F—————————————+ 10.00

‘ N 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

0.00

Time (min)
e Hyd NO. 8 e Hyd NO. 1 = Hyd No. 7
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Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010
Pond No. 1 - Storage behind exist headwall
Pond Data

Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 131.50 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 131.50 10 0 0
1.50 133.00 50 41 41
2.50 134.00 1,760 702 743
3.50 135.00 4,450 3,003 3,746
4.50 136.00 8,220 6,239 9,985
5.50 137.00 10,000 9,095 19,079
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRst] [A] [B] [C] [D]
Rise (in) = 12.00 0.00 0.00 0.00 Crest Len (ft) = 10.00 0.00 0.00 0.00
Span (in) = 12.00 0.00 0.00 0.00 Crest EL. (ft) = 136.50 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 131.97 0.00 0.00 0.00 Weir Type = Rect
Length (ft) = 10.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) =170 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) = 0.000 (by Contour)
Muiti-Stage = n/a No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage () Stage / Discharge Elev (ft)
6.00 137.50
5.00 _ / 136.50
4.00 /I 135.50
‘ “ e o e
3.00 ‘ raum ‘ e I
/.
2.00 // 133.50
L - _ | 1350
100 —= . ; o
/.
0.00 _ 131.50
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00

Discharge (cfs)
s Total Q
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Hydrograph Return Period Recap

2

Hydraflow Hydrographs by Intelisolve v9.2

Hyd.| Hydrograph | Inflow Peak Outflow (cfs) Hydrograph
No. type Hyd(s) description
(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

1 SCS Runoff | —---e- [ emeeees 2012 | e e 41.04 53.96 | - 79.13 | P-1

2 SCS Runoft | - | --oeee- 0.182 | - | - 0.675 | 1.028 | - 1.780 | P-2

3 SCS Runoff | - [ —eeeee- 0.487 | --m-m- | mmeeee 2.018 3.139 | e 5.510 P-3

4 SCS Runoff | - | - 1.337 | -=eem | e 3.324 4611 | - 7.213 | P-4

5 SCS Runoff | =w--eem [ cemeees 0.367 | -----mm | eeeee- 0.938 1.312 | - 2.073 | P5

6 SCS Runoff | - [ - 0314 | - | - 0.581 0.740 | =----- 1.042 | P-6

7 SCS Runoff | === | eeeeee- 0.856 | --==-e- | eeeee- 1.827 2436 | - 3.629 | P-7

8 Reservoir 7 | e 0.000 | -=----m | emeeee- 0.000 | 0.000 | ------ 0.519 | Recharge Area Outflow
9 Reservoir 2 | e 0.182 [ ------ | emeeee- 0.675 1.029 | - 1.780 | Headwall Out (post)

10 | Combine 1,8,9 | - 20.30 | s ] e 41.64 54.88 | - 80.69 | Flow to SP-1 (Post)
Proj. file: 487-187hydro-post.gpw Thursday, Dec 23, 2010




Hydrograph Summary Report

3

Hydraflow Hydrographs by Intelisolve v9.2

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 | 20.12 1 739 101,463 U I P-1

2 | SCS Runoft | 0.182 1 737 1,143 N — p-2

3 | SCSRunoff | 0.487 1 734 3,117 S [T [ — P-3

4 | SCSRunoff | 1.337 1 730 5,571 B N [ — P-4

5 | SCS Runoff | 0.367 1 730 1,680 B U I — P-5

6 | SCS Runoff | 0.314 1 729 1,193 S (R p— P-6

7 | SCS Runoff | 0.856 1 735 4,024 S e R— P-7

8 Reservoir 0.000 1 1055 0 7 136.19 1,266 Recharge Area Outflow
9 Reservoir 0.182 1 738 1,131 2 132.17 18.3 Headwall Out (post)

10 | Combine 20.30 1 739 102,594 1,89 | e | e Flow to SP-1 (Post)

487-187hydro-post.gpw

Return Period: 2 Year

Thursday, Dec 23, 2010




Hydrograph Summary Report

4

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 SCS Runoff 41.04 1 738 199,542 e R — P-1

2 SCS Runoff 0.675 1 732 3,056 L p-2

3 SCS Runoff | 2.018 1 730 8,591 S [ [ — P-3

4 | SCS Runoff | 3.324 1 729 12,332 S — P-4

5 | SCS Runoff | 0.938 1 729 3,567 e I — P-5

6 | SCS Runoff | 0.581 1 729 2,185 B U [ — P-6

7 | SCS Runoff | 1.827 1 734 8,162 S L [ — P-7

8 Reservoir 0.000 1 685 0 7 137.30 3,403 Recharge Area Outflow
é Reservoir 0.875 1 732 3,043 2 132.38 24.2 Headwall Out (post)

10 | Combine 41.64 1 738 202,586 1,89 | e | - Flow to SP-1 (Post)

487-187hydro-post.gpw

Return Period: 10 Year

Thursday, Dec 23, 2010
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Hydraflow Hydrographs by Intelisolve v9.2

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 53.96 1 737 260,902 B P-1

2 SCS Runoft 1.028 1 731 4,396 O T I p-2

3 | SCS Runoff | 3.139 1 729 12,466 S I r— P-3

4 SCS Runoff 4.611 1 729 16,762 B T I P-4

5 SCS Runoff 1.312 1 728 4,879 e Y E—— P-5

6 | SCS Runoff | 0.740 1 729 2,789 o [ —— P-6

7 | SCS Runoff | 2.436 1 734 10,783 S S P-7

8 Reservoir 0.000 1 649 0 7 138.17 4,839 Recharge Area Outflow
9 Reservoir 1.029 1 732 4,384 2 132.50 27.5 Headwall Out (post)

10 | Combine 54.88 1 737 265,286 1,89 | e | e Flow to SP-1 (Post)

487-187hydro-post.gpw

Return Period: 25 Year

Thursday, Dec 23, 2010
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Hydraflow Hydrographs by Intelisolve v9.2

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 79.13 1 737 382,237 B e R — P-1

2 | SCS Runoff 1.780 1 731 7,244 S e R — p-2

3 | SCSRunoff | 5.510 1 729 20,749 S - P-3

4 SCS Runoff 7.213 1 728 25,785 T P-4

5 | SCS Runoff | 2.073 1 728 7,563 S N R— P-5

6 SCS Runoff 1.042 1 729 3,961 e T P-6

7 | SCS Runoff | 3.629 1 734 16,008 U [ —— P-7

8 Reservoir 0.519 1 766 1,040 7 140.36 6,923 Recharge Area Outflow
9 Reservoir 1.780 1 731 7,232 2 132.82 36.3 Headwall Out (post)

10 | Combine 80.69 1 737 390,509 1,89 | e e Flow to SP-1 (Post)

487-187hydro-post.gpw

Return Period: 100 Year

Thursday, Dec 23, 2010
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Hydraflow Hydrographs by Intelisolve v8.2

Hyd.| Hydrograph Inflow Peak Outflow (cfs) Hydrograph
No. type Hyd(s) description
(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

1 | SCSRunoff | --eu | ceeeen 2012 | e | e 41.04 | 53.96 | - 79.13 | P-1

2 | SCSRunoff | - | e 0.182 | wooe | eeeee 0.675 | 1.028 | -we-m- 1.780 | P-2

3 | SCSRunoff | weeees | e 0.487 | -eem | - 2.018 | 3.139 | s 5510 | P-3

4 | SCSRunoft | - | e 1.337 | s | e 3324 | 4611 | e 7.213 | P-4

5 | SCSRunoff | -weee | eeee 0.367 | -momm | ereen 0.938 | 1312 | - 2073 | P-5

6 SCS Runoff | --e-ee | - 0314 | - | e 0.581 | 0.740 | ------- 1.042 | P-6

7 | SCSRunoff | —meme | e 0.856 | -wmom | meeee- 1.827 | 2.436 | - 3.629 | P-7

8 Reservoir 7 | 0.000 | -----mm | e 0.000 | 0.000 | ------- 0.519 | Recharge Area Outflow
9 Reservoir 2 | e 0.182 | wremees | eeesee- 0.675 1.029 | -eeeee- 1.780 | Headwall Out (post)

10 | Combine 1,89 | - 20.30 | - | e 41.64 54.88 | - 80.69 | Flow to SP-1 (Post)

Proj. file: 487-187hydro-post.gpw

Thursday, Dec 23, 2010




Hydrograph Summary Report

2

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 SCS Runoff 20.12 1 739 101,463 T . P-1

2 SCS Runoff 0.182 1 737 1,143 B T pP-2

3 SCS Runoff 0.487 1 734 3,117 B e P-3

4 SCS Runoff 1.337 1 730 5,571 — | e e P-4

5 | SCSRunoff | 0.367 1 730 1,580 S e R — P-5

6 | SCSRunoff | 0.314 1 729 1,193 S [ [ — P-6

7 | SCS Runoff | 0.856 1 735 4,024 T R — p-7

8 Reservoir 0.000 1 1055 0 7 136.19 1,266 Recharge Area Outflow
9 Reservoir 0.182 1 738 1,131 2 132.17 18.3 Headwall Out (post)

10 | Combine 20.30 1 739 102,594 1,89 | - | e Flow to SP-1 {Post)

487-187hydro-post.gpw

Return Period: 2 Year

Thursday, Dec 23, 2010
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 1
P-1
Hydrograph type = SCS Runoff Peak discharge = 20.12cfs
Storm frequency = 2yrs Time to peak = 739 min
Time interval = 1 min Hyd. volume = 101,463 cuft
Drainage area = 25.810 ac Curve number = 76
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 24.30 min
Total precip. = 3.10in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
P-1
Q (cfs) Hyd. No. 1 -- 2 Year Q (cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 \‘\ 3.00
. \______ ‘‘‘‘
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd NO. 1
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 2

P-2

Hydrograph type = SCS Runoff Peak discharge = 0.182cfs
Storm frequency = 2 yrs Time to peak = 737 min

Time interval = 1 min Hyd. volume = 1,143 cuft
Drainage area = 0.780 ac Curve number = 61

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = TR55 Time of conc. (Tc) = 14.70 min

Total precip. = 3.10in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484

P-2
Q (cfs) Hyd. No. 2 -- 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 \\ 0.05
M~ —
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd NO. 2
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Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010
Hyd. No. 3

P-3

Hydrograph type = SCS Runoff Peak discharge = 0.487 cfs

Storm frequency = 2yrs Time to peak = 734 min

Time interval =1 min Hyd. volume = 3,117 cuft

Drainage area = 2.280 ac Curve number = 60

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = TR55 Time of conc. (Tc) = 11.56 min

Total precip. = 3.10in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

P-3

Q (cfs) Hyd. No. 3 -- 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 \\ 0.15
0.10 \ 0.10
0.05 : \\ 0.05
0.00 \ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
e Hyd NO. 3
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 4
P-4
Hydrograph type = SCS Runoff Peak discharge = 1.337 cfs
Storm frequency = 2yrs Time to peak = 730 min
Time interval = 1 min Hyd. volume = 5,571 cuft
Drainage area = 2.120 ac Curve number = 69
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 24.50 min
Total precip. = 3.10in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484
P-4
Q (cfs) Hyd. No. 4 -- 2 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 ] 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd NO. 4
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Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010
Hyd. No. 5

P-5

Hydrograph type = SCS Runoff Peak discharge = 0.367 cfs

Storm frequency = 2 yrs Time to peak = 730 min

Time interval = 1 min Hyd. volume = 1,580 cuft
Drainage area = 0.630 ac Curve number = 68

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = TR55 Time of conc. (Tc) = 10.76 min

Total precip. = 3.101in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

P-5

Q (cfs) Hyd. No. 5 -- 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 ~\ 0.05
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 5
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 6
P-6
Hydrograph type = SCS Runoff Peak discharge = 0.314 cfs
Storm frequency = 2yrs Time to peak = 729 min
Time interval = 1 min Hyd. volume = 1,193 cuft
Drainage area = 0.240 ac Curve number = 81
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = TR55 Time of conc. (Tc) = 13.14 min
Total precip. = 3.10in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
P-6
Q (cfs) Hyd. No. 6 -- 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 \ 0.05
\\_

0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)

e Hyd No. 6
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Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010
Hyd. No. 7

P-7

Hydrograph type = SCS Runoff Peak discharge = 0.856 cfs

Storm frequency = 2yrs Time to peak = 735 min

Time interval = 1 min Hyd. volume = 4,024 cuft

Drainage area = 1.140 ac Curve number =74

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = TR55 Time of conc. (Tc) = 19.00 min

Total precip. = 3.10in Distribution = Type lll

Storm duration = 24 hrs Shape factor- = 484

P-7

Q (cfs) Hyd. No. 7 -- 2 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 \\ 0.20
0.10 }‘ \ 0.10
0.00 ™ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
e Hyd NO. 7
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Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010

Hyd. No. 8

Recharge Area Outflow

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 2yrs Time to peak = 1055 min

Time interval = 1 min Hyd. volume = 0 cuft

Inflow hyd. No. =7-P-7 Max. Elevation = 136.19 ft

Reservoir name = Recharge System Max. Storage = 1,266 cuft

Storage Indication method used. Exfiltration extracted from Outflow.

Recharge Area Outflow

Q (cfs) Hyd. No. 8 -- 2 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20

M\\

0.10 \ 0.10
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

e Time (min)
e Hyd NO. 8 s Hyd NO. 7 ([TLIIIIL Total storage used = 1,266 cuft
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010

Hyd. No. 9

Headwall Out (post)

Hydrograph type = Reservoir Peak discharge = 0.182cfs

Storm frequency = 2 yrs Time to peak = 738 min

Time interval = 1 min Hyd. volume = 1,131 cuft

Inflow hyd. No. =2-P-2 Max. Elevation = 132.17 ft

Reservoir name = Storage behind exist headwall Max. Storage = 18 cuft

Storage Indication method used.

Headwall Out (post)

Q (cfs) Hyd. No. 9 - 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 : 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 \\ 0.05

l \
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time {min)

= Hyd No. 9 eommem Hyd NoO. 2 ILIIIITIE Total storage used = 18 cuft
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 10
Flow to SP-1 (Post)
Hydrograph type = Combine Peak discharge = 20.30 cfs
Storm frequency = 2yrs Time to peak = 739 min
Time interval = 1 min Hyd. volume = 102,594 cuft
Inflow hyds. =1,8,9 Contrib. drain. area= 25.810 ac
Flow to SP-1 (Post)
Q (cfs) Hyd. No. 10 -- 2 Year Q(cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 \‘\ 3.00
0.00 i 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
o Hyd NO. 10 v Hyd NO. 1 e Hyd NO. 8 — Hyd No. 9
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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 SCS Runoff | 41.04 1 738 199,542 S e — P-1

2 SCS Runoff 0.675 1 732 3,056 ST e R —— p-2

3 | SCSRunoff | 2.018 1 730 8,501 S e [ — P-3

4 SCS Runoff | 3.324 1 729 12,332 S e S P-4

5 | SCS Runoff | 0.938 1 729 3,567 S R — P-5

6 | SCSRunoff | 0.581 1 729 2,185 e P-6

7 | SCS Runoff 1.827 1 734 8,162 v — P-7

8 Reservoir 0.000 1 685 0 7 137.30 3,403 Recharge Area Outfiow
9 Reservoir 0.675 1 732 3,043 2 132.38 24.2 Headwall Out (post)

10 | Combine 41.64 1 738 202,586 1,89 | e e Flow to SP-1 (Post)

487-187hydro-post.gpw

Return Period: 10 Year

Thursday, Dec 23, 2010
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 1
P-1
Hydrograph type = SCS Runoff Peak discharge = 41.04 cfs
Storm frequency = 10 yrs Time to peak = 738 min
Time interval = 1 min Hyd. volume = 199,542 cuft
Drainage area = 25.810 ac Curve number = 76
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 24.30 min
Total precip. = 4.50in Distribution = Type lli
Storm duration = 24 hrs Shape factor = 484
P-1
Q (cfs) Hyd. No. 1 -- 10 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 i\ 10.00
Y I S
0.00 — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

cmms Hyd NO. 1

Time (min)
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Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010
Hyd. No. 2

P-2

Hydrograph type = SCS Runoff Peak discharge = 0.675 cfs

Storm frequency = 10 yrs Time to peak = 732 min

Time interval = 1 min Hyd. volume = 3,056 cuft

Drainage area = 0.780 ac Curve number = 61

Basin Slope = 0.0 % Hydraulic length = 0 ft

Tc method = TR55 Time of conc. (Tc) = 14.70 min

Total precip. = 4.50in Distribution = Type llI

Storm duration = 24 hrs Shape factor = 484

P-2

Q (cfs) Hyd. No. 2 -- 10 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 ' 0.20
0.10 N 0.10

\
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time {min)
e Hyd NO. 2
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 3
P-3
Hydrograph type = SCS Runoff Peak discharge = 2.018 cfs
Storm frequency = 10 yrs Time to peak = 730 min
Time interval = 1 min Hyd. volume = 8,591 cuft
Drainage area = 2.280 ac Curve number = 60
Basin Slope = 00% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 11.56 min
Total precip. = 4.50in Distribution = Type Il
Storm duration = 24 hrs Shape factor = 484
P-3
Q (cfs) Hyd. No. 3 -- 10 Year Q(cfs)
3.00 3.00
2.00 2.00
1.00 1.00
I
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 3
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Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010
Hyd. No. 4
P-4
Hydrograph type = SCS Runoff Peak discharge = 3.324 cfs
Storm frequency = 10yrs Time to peak = 729 min
Time interval = 1 min Hyd. volume = 12,332 cuft
Drainage area = 2120 ac Curve number = 69
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = TR55 Time of conc. (Tc) = 24.50 min
Total precip. = 4.50in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
P-4
Q(cls) Hyd. No. 4 - 10 Year Q (cfs)
4.00 : 4.00
3.00 3.00
2.00 2.00
1.00 1.00
\\ .
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd NO. 4
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Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010
Hyd. No. 5

P-5

Hydrograph type = SCS Runoff Peak discharge = 0.938 cfs

Storm frequency = 10yrs Time to peak = 729 min

Time interval =1 min Hyd. volume = 3,567 cuft
Drainage area = 0.630 ac Curve number = 68

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = TR55 Time of conc. (Tc) = 10.76 min

Total precip. = 4.50in Distribution = Type llI

Storm duration = 24 hrs Shape factor = 484

P-5

Q (cfs) Hyd. No. 5 - 10 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 |— 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 ‘\ 0.10
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

weme Hyd NO. 5
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 6

P-6

Hydrograph type = SCS Runoff Peak discharge = 0.581 cfs
Storm frequency = 10 yrs Time to peak = 729 min
Time interval = 1 min Hyd. volume = 2,185 cuft
Drainage area = 0.240 ac Curve number = 81

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = TR55 Time of conc. (Tc) = 13.14 min
Total precip. = 4.50in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484

P-6
Q (cfs) Hyd. No. 6 -- 10 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 J \\ 0.10
0.00 e 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 6
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 7
P-7
Hydrograph type = SCS Runoff Peak discharge = 1.827 cfs
Storm frequency = 10yrs Time to peak = 734 min
Time interval = 1 min Hyd. volume = 8,162 cuft
Drainage area = 1.140 ac Curve number = 74
Basin Slope =00% Hydraulic length = O ft
Tc method = TR55 Time of conc. (Tc) = 19.00 min
Total precip. = 4.50in Distribution = Type llI
Storm duration = 24 hrs Shape factor = 484
P-7
Q (cfs) Hyd. No. 7 -- 10 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 7
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Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010
Hyd. No. 8
Recharge Area Outflow
Hydrograph type = Reservoir Peak discharge = 0.000 cfs
Storm frequency = 10yrs Time to peak = 685 min
Time interval = 1 min Hyd. volume = 0 cuft
Inflow hyd. No. =7-P-7 Max. Elevation = 137.30 ft
Reservoir name = Recharge System Max. Storage = 3,403 cuft
Storage Indication method used. Exfiltration extracted from Outflow.
Recharge Area Outflow

Q (cfs) Hyd. No. 8 - 10 Year Q (cfs)

2.00 2.00

1.00

1.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

0.00

0.00

e Hyd No. 8 wemee Hyd No. 7 LLLLILIIEE Total storage used = 3,403 cuft
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Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010

Hyd. No. 9

Headwall Out (post)

Hydrograph type = Reservoir Peak discharge = 0.675cfs

Storm frequency = 10 yrs Time to peak = 732 min

Time interval = 1 min Hyd. volume = 3,043 cuft

Inflow hyd. No. =2-P-2 Max. Elevation = 132.38 ft

Reservoir name = Storage behind exist headwall Max. Storage = 24 cuft

Storage Indication method used.

Headwall Out (post)

Q (cfs) Hyd. No. 9 - 10 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 \A 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 ‘.\ 0.10
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

s Hyd NoO. 9 w— Hyd NO. 2 [LILIIITIL Total storage used = 24 cuft



Hydrograph Report ®

Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010

Hyd. No. 10
Flow to SP-1 (Post)
Hydrograph type = Combine Peak discharge = 41.64 cfs
Storm frequency = 10yrs Time to peak = 738 min
Time interval = 1 min Hyd. volume = 202,586 cuft
Inflow hyds. =18,9 Contrib. drain. area= 25.810 ac
Flow to SP-1 (Post)
Q (cfs) Hyd. No. 10 -- 10 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 ', 30.00
20.00 20.00
10.00 10.00
/ \g f‘
0.00 = | 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd NO. 10 wmee Hyd NO. 1 s Hyd NoO. 8 e Hyd NO. 9
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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 SCS Runoff | 53.96 1 737 260,902 e I (R P-1

2 | SCS Runoff 1.028 1 731 4,396 S e [ — P-2

3 | SCS Runoff | 3.139 1 729 12,466 v P-3

4 SCS Runoff 4.611 1 729 16,762 S T — P-4

5 | SCS Runoff | 1.312 1 728 4,879 S [ p— P-5

6 SCS Runoff 0.740 1 729 2,789 B N E— P-6

7 | SCS Runoff | 2.436 1 734 10,783 S e — P-7

8 Reservoir 0.000 1 649 0 7 138.17 4,839 Recharge Area Outfiow
9 Reservoir 1.029 1 732 4,384 2 132.50 27.5 Headwall Out (post)

10 | Combine 54.88 1 737 265,286 1,89 | e | e Flow to SP-1 (Post)

487-187hydro-post.gpw

Return Period: 25 Year

Thursday, Dec 23, 2010
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 1
P-1
Hydrograph type = SCS Runoff Peak discharge = 53.96 cfs
Storm frequency = 25 yrs Time to peak = 737 min
Time interval = 1 min Hyd. volume = 260,902 cuft
Drainage area = 25.810 ac Curve number = 76
Basin Slope = 0.0 % Hydraulic length = 0O ft
Tc method = TR55 Time of conc. (Tc) = 24.30 min
Total precip. = 5.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
P-1
Q (cfs) Hyd. No. 1 - 25 Year Q(cfs)
60.00 60.00
50.00 i 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \ ‘ \ S - I S 1000
A
0.00 e 0.00

0 120 240 360 480

e Hyd NO. 1

600 720 840 960 1080 1200 1320 1440 1560
Time (min)
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 2
P-2
Hydrograph type = SCS Runoff Peak discharge = 1.028 cfs
Storm frequency = 25yrs Time to peak = 731 min
Time interval = 1 min Hyd. volume = 4,396 cuft
Drainage area = 0.780 ac Curve number = 61
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 14.70 min
Total precip. = 5.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
P-2

Q (cfs) Hyd. No. 2 -- 25 Year Q (cfs)
2.00 2.00
1.00 & 1.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)

e Hyd NO. 2



Hydrograph Report *

Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010

Hyd. No. 3

P-3

Hydrograph type = SCS Runoff Peak discharge = 3.139 cfs

Storm frequency = 25yrs Time to peak = 729 min

Time interval = 1 min Hyd. volume = 12,466 cuft

Drainage area = 2.280 ac Curve number = 60

Basin Slope = 0.0% Hydraulic length = 0O ft

Tc method = TR55 Time of conc. (Tc) = 11.56 min

Total precip. = 5.30in Distribution = Type llI

Storm duration = 24 hrs Shape factor = 484

P-3

Q(cfs) Hyd. No. 3 -- 25 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
o Hyd NO. 3



Hydrograph Report

30

Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 4

P-4

Hydrograph type = SCS Runoff Peak discharge = 4.611 cfs
Storm frequency = 25 yrs Time to peak = 729 min
Time interval = 1 min Hyd. volume = 16,762 cuft
Drainage area = 2.120 ac Curve number = 69

Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 24.50 min
Total precip. = 5.30in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

P-4
Q (cfs) Hyd. No. 4 — 25 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
~
\.
0.00 - S, 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

—— Hyd No. 4
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 5

P-5

Hydrograph type = SCS Runoff Peak discharge = 1.312cfs
Storm frequency = 25 yrs Time to peak = 728 min
Time interval = 1 min Hyd. volume = 4,879 cuft
Drainage area = 0.630 ac Curve number = 68

Basin Slope = 0.0% Hydraulic length = O ft
Tc method = TR55 Time of conc. (T¢) = 10.76 min
Total precip. = 5.30in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

P-5
Q (cfs) Hyd. No. 5 -- 25 Year Q(cfs)
2.00 2.00
1.00 1.00
\..k
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 5
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 6
P-6
Hydrograph type = SCS Runoff Peak discharge = 0.740 cfs
Storm frequency = 25yrs Time to peak = 729 min
Time interval = 1 min Hyd. volume = 2,789 cuft
Drainage area = 0.240 ac Curve number = 81
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = TR55 Time of conc. (Tc) = 13.14 min
Total precip. = 5.30in Distribution = Type llI
Storm duration = 24 hrs Shape factor = 484
P-6
Q (cfs) Hyd. No. 6 - 25 Year Q (cts)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 \\ 0.10
\..__

0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)

——— Hyd No. 6
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 7
P-7
Hydrograph type = SCS Runoff Peak discharge = 2.436 cfs
Storm frequency = 25 yrs Time to peak = 734 min
Time interval = 1 min Hyd. volume = 10,783 cuft
Drainage area = 1.140 ac Curve number =74
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = TR55 Time of conc. (Tc) = 19.00 min
Total precip. = 5.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
P-7
Q (cfs) Hyd. No. 7 -- 25 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
\\
T
0.00 —— - 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e« Hyd No. 7
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Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010
Hyd. No. 8
Recharge Area Outflow
Hydrograph type = Reservoir Peak discharge = 0.000 cfs
Storm frequency = 25 yrs Time to peak = 649 min
Time interval = 1 min Hyd. volume = 0 cuft
Inflow hyd. No. =7-P-7 Max. Elevation = 138.17 ft
Reservoir name = Recharge System Max. Storage = 4,839 cuft
Storage Indication method used. Exfiltration extracted from Outflow.
Recharge Area Outflow
Q (cfs) Hyd. No. 8 -- 25 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 B 0.00
0 60 120 180 240 300 360 420 480 540 600 660 720
Time (min)

e Hyd No. 8 w—— Hyd No. 7 [ILIIILL Total storage used = 4,839 cuft
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Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010
Hyd. No. 9
Headwall Out (post)
Hydrograph type = Reservoir Peak discharge = 1.029 cfs
Storm frequency = 25yrs Time to peak = 732 min
Time interval = 1 min Hyd. volume = 4,384 cuft
Inflow hyd. No. =2-P-2 Max. Elevation = 132.50 ft
Reservoir name = Storage behind exist headwall Max. Storage = 27 cuft
Storage Indication method used.
Headwall Out (post)

Q (cfs) Hyd. No. 9 -- 25 Year Q(cfs)

2.00 2.00

1.00 & 1.00

S

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

0.00 0.00

o Hyd NO. 9 e Hyd No. 2 (LI Total storage used = 27 cuft
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 10
Flow to SP-1 (Post)
Hydrograph type = Combine Peak discharge = 54.88 cfs
Storm frequency = 25yrs Time to peak = 737 min
Time interval =1 min Hyd. volume = 265,286 cuft
Inflow hyds. =189 Contrib. drain. area= 25.810 ac
Flow to SP-1 (Post)
Q (cfs) Hyd. No. 10 -- 25 Year Q (cfs)
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
2000 b 20.00
10.00 \\ — 10.00
0.00 — k - 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
s Hyd NO. 10 s Hyd NO. 1 oo Hyd NO. 8 e Hyd NO. 9
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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 SCS Runoff | 79.13 1 737 382,237 — | e P-1

2 SCS Runoff 1.780 1 731 7,244 — | e | e p-2

3 SCS Runoff | 5.510 1 729 20,749 S e I — P-3

4 | SCS Runoff | 7.213 1 728 25,785 B [ P-4

5 SCS Runoff | 2.073 1 728 7.563 e [ — P-5

6 SCS Runoff 1.042 1 729 3,961 S I —. P-6

7 | SCS Runoff | 3.629 1 734 16,008 e I I —— P-7

8 Reservoir 0.519 1 766 1,040 7 140.36 6,923 Recharge Area Outflow
9 Reservoir 1.780 1 731 7,232 2 132.82 36.3 Headwall Out (post)

10 | Combine 80.69 1 737 390,509 1,89 | -] e Flow to SP-1 (Post)

487-187hydro-post.gpw

Return Period: 100 Year

Thursday, Dec 23, 2010
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Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010
Hyd. No. 1
P-1
Hydrograph type = SCS Runoff Peak discharge = 79.13 cfs
Storm frequency = 100 yrs Time to peak = 737 min
Time interval = 1 min Hyd. volume = 382,237 cuft
Drainage area = 25.810 ac Curve number = 76
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = TR55 Time of conc. (Tc) = 24.30 min
Total precip. = 6.80in Distribution = Type IlI
Storm duration = 24 hrs Shape factor = 484
P-1
Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs)
80.00 - —T—— T 17— 80.00
70.00 - ——+ 70.00
60.00 — — o —— 60.00
50.00 |— - —— — +——t+—F—1——+——+ 50.00
40.00 ‘ +—— —————— 40.00
30.00 ; +— ++1 b 3000
20.00 § B B E—— — 2000
10.00 10.00
/ o TN
0.00 T N 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
s Hyd NO. 1
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 2
P-2
Hydrograph type = SCS Runoff Peak discharge = 1.780cfs
Storm frequency = 100 yrs Time to peak = 731 min
Time interval = 1 min Hyd. volume = 7,244 cuft
Drainage area = 0.780 ac Curve number = 61
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = TR55 Time of conc. (Tc) = 14.70 min
Total precip. = 6.80in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
P-2
Q (cfs) Hyd. No. 2 -- 100 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

s Hyd NO. 2
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 3
P-3
Hydrograph type = SCS Runoff Peak discharge = 5.510cfs
Storm frequency = 100 yrs Time to peak = 729 min
Time interval = 1 min Hyd. volume = 20,749 cuft
Drainage area = 2.280 ac Curve number = 60
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 11.56 min
Total precip. = 6.80in Distribution = Type
Storm duration = 24 hrs Shape factor = 484
P-3
Q (cfs) Hyd. No. 3 - 100 Year Q (cfs)
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 - —f= 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd NO. 3
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 4

P-4

Hydrograph type = SCS Runoff Peak discharge = 7.213cfs
Storm frequency = 100 yrs Time to peak = 728 min
Time interval = 1 min Hyd. volume = 25,785 cuft
Drainage area = 2.120 ac Curve number = 69

Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 24.50 min
Total precip. = 6.80in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

P-4
Q (cfs) Hyd. No. 4 - 100 Year Q (cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 y 2.00
0.00 J S 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

s Hyd NO. 4
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 5
P-5
Hydrograph type = SCS Runoff Peak discharge = 2.073 cfs
Storm frequency = 100 yrs Time to peak = 728 min
Time interval = 1 min Hyd. volume = 7,563 cuft
Drainage area = 0.630 ac Curve number = 68
Basin Slope = 0.0% Hydraulic length = 0 ft
Tc method = TR55 Time of conc. (Tc) = 10.76 min
Total precip. = 6.80in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
P-5
Q (cfs) Hyd. No. 5 -- 100 Year Q (cfs)
3.00 3.00
200 2.00
1.00 1.00
‘\__
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

—— Hyd No. 5
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Hydraflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 6
P-6
Hydrograph type = SCS Runoff Peak discharge = 1.042cfs
Storm frequency = 100 yrs Time to peak = 729 min
Time interval =1 min Hyd. volume = 3,961 cuft
Drainage area = 0.240 ac Curve number = 81
Basin Slope = 0.0% Hydraulic length = 0O ft
Tc method = TR55 Time of conc. (Tc) = 13.14 min
Total precip. = 6.80in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
P-6
Q (cfs) Hyd. No. 6 - 100 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 J e 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 6
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Hydratflow Hydrographs by Intelisolve v9.2

Thursday, Dec 23, 2010

Hyd. No. 7

P-7
Hydrograph type = SCS Runoff Peak discharge = 3.629 cfs
Storm frequency = 100 yrs Time to peak = 734 min
Time interval = 1 min Hyd. volume = 16,008 cuft
Drainage area = 1.140 ac Curve number =74

Basin Slope = 00% Hydraulic length = O ft
Tc method = TR55 Time of conc. (Tc) = 19.00 min
Total precip. = 6.80in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484

P-7
Q (cfs) Hyd. No. 7 - 100 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
L~
0.00 — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

w—— Hyd NO. 7
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Hydraflow Hydrographs by Intelisolve v9.2

Hyd. No. 8
Recharge Area Outflow

Thursday, Dec 23, 2010

‘Hydrograph type = Reservoir Peak discharge = 0.519cfs
Storm frequency = 100 yrs Time to peak = 766 min
Time interval = 1 min Hyd. volume = 1,040 cuft
Inflow hyd. No. =7-P-7 Max. Elevation = 140.36 ft
Reservoir name = Recharge System Max. Storage = 6,923 cuft
Storage Indication method used. Exfiltration extracted from Outflow.
Recharge Area Outflow
Q (cfs) Hyd. No. 8 -- 100 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 e N 0.00
0 120 240 360 480 600 720 840 960
Time (min)

wme Hyd NO. 8 = Hyd No. 7 IIIIILIIL Total storage used = 6,923 cuft
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Hydratlow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010

Hyd. No. 9

Headwall Out (post)

Hydrograph type = Reservoir Peak discharge = 1.780 cfs

Storm frequency = 100 yrs Time to peak = 731 min

Time interval = 1 min Hyd. volume = 7,232 cuft

Inflow hyd. No. =2-P-2 Max. Elevation = 132.82 ft

Reservoir name = Storage behind exist headwall Max. Storage = 36 cuft

Storage Indication method used.

Headwall Out (post)

Q(cfs) - Hyd. No. 9 — 100 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

e Time (min)
e Hyd NO. 9 e Hyd No. 2 LTI Total storage used = 36 cuft
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Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010

Hyd. No. 10

Flow to SP-1 (Post)

Hydrograph type = Combine Peak discharge = 80.69 cfs

Storm frequency = 100 yrs Time to peak = 737 min

Time interval = 1 min Hyd. volume = 390,509 cuft

Inflow hyds. =1,8,9 Contrib. drain. area= 25.810 ac

Flow to SP-1 (Post)

Q (cfs) Hyd. No. 10 -- 100 Year Q (cfs)

90.00 - —T 90.00

80.00 : ——— 80.00

70.00 — — : — 70.00

60.00 . e— — 60.00

50.00 ——————— 50.00

40.00 ———— ; ———— 40.00

30.00 +- ; — — e 30.00

20.00 - - e e — 20.00

10.00 —— —N\g— — — 10.00

S ,

0.00 — T =Dl 0,00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

o Hyd NO. 10 e Hyd NO. 1 e Hyd NO. 8 e Hyd NO. 9
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Hydraflow Hydrographs by Intelisolve v9.2 Thursday, Dec 23, 2010
Pond No. 1 - Storage behind exist headwall
Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 131.50 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 131.50 10 0 0
1.50 133.00 50 41 41
2.50 134.00 1,760 702 743
3.50 135.00 4,450 3,003 3,746
4.50 136.00 8,220 6,239 9,985
5.50 137.00 10,000 9,095 19,079
Culvert / Orifice Structures Weir Structures
[A] (Bl [C] [PrfRsr] (Al [B] [C1 [D]
Rise (in) = 12.00 0.00 0.00 0.00 Crest Len (ft) = 10.00 0.00 0.00 0.00
Span (in) = 12.00 0.00 0.00 0.00 Crest El. (ft) = 136.50 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff, = 3.33 3.33 3.33 3.33
Invert El. (ft) = 131.97 0.00 0.00 0.00 Weir Type = Rect
Length (ft) = 10.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 1.70 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) = 0.000 (by Contour)
Mutti-Stage = nfa No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outilows are analyzed under intet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (ft
6.00 137.50
- L o o
5.00 7 136.50
4.00 135.50
3.00 134.50
2.00 133.50
1.00 132.50
0.00 131.50
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00

Discharge (cfs)
s Total Q
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Hydraflow Hydrographs by Intelisolve v9.2

Pond No. 2 - Recharge System

Pond Data

Thursday, Dec 23, 2010

UG Chambers - Invert elev. = 136.00 ft, Rise x Span =2.50 x 4.50 ft, Barrel Len = 67.50 ft, No. Barrels = 6, Slope = 0.00%, Headers = No

Encasement - Invert elev. = 135.00 ft, Width = 5.50 ft, Height =5.50 ft, Voids = 40.00%

Stage / Storage Table

Contour area (sqft)

Incr. Storage (cuft)

Total storage (cuft)

Stage (ft) Elevation (ft)
0.00 135.00 n/a 0 0
0.55 135.55 nfa 490 490
1.10 136.10 n/a 599 1,090
1.65 136.65 n/a 1,084 2,173
2.20 137.20 n/a 1,047 3,221
2.75 137.75 n/a 974 4,194
3.30 138.30 n/a 837 5,031
3.85 138.85 n/a 548 5,579
4.40 139.40 n/a 490 6,069
4.95 139.95 n/a 490 6,559
5.50 140.50 n/a 490 7,049

Culvert / Orifice Structures

Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] (D]
Rise (in) = 12.00 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 12.00 0.00 0.00 0.00 Crest EL. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeft. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 140.00 0.00 0.00 0.00 Weir Type = -
Length (ft) = 20.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 1.00 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) = 2.410 (by Wet area)
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (ft
6.00 141.00
5.00 1 140.00
- { )
I
I
4.00 A 139.00
i
{
I
3.00 f 138.00
I
I
|
2.00 I’ 137.00
- I
I/
1.00 f 136.00
““““ / -
0.00 ! 135.00
0.00 0.50 1.00 1.50 2.00
Discharge (cfs)

———— Total Q
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APPENDIX D

Groundwater Recharge Calculations
(Standard 4)

Marchionda & Associates, L.P. December 2010
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Performance Evaluation

1 of2

Current User:
MASTEP GUEST

Performance Evaluation

http://www .mastep.net/database/d_eval.cfm?recID=527&vID=43

T

Stormwater Technologies Clearinghouse

Project Information Stormwater Library The Database

Log Off |Registration | Forgot Password | Home Page

Back to Profile

Stormceptor :: A product from STORMCEPTOR ::

Performance information: (This product was evaluated in at least one third-party study. See MASTEP Evaluation
Summary.)

MASTEP rating is primarily based on the 2005 NJCAT Technology Verification study. In general, this was a well-conducted test, which in
large part followed NIDEP test guidelines for laboratory studies. Issues of concern: the study measured suspended sediment
concentration (SSC) rather than total suspended solids (TSS). The test was conducted with higher influent sediment concentrations than
is preferred, but resuits were fairly consistent across all ranges studied. The particle size distribution also appears to be higher than the
target test range. There are additional field studies that in general support the results obtained in this laboratory studies. These studies
do not satisfy TARP protocols, but they do not contradict results obtained in the NJCAT study. The Stormceptor system has received a
General Use Level Determination for Pretreatment of TSS by the Washington State Department of Ecology (September 2007).

Manufacturer's Minimum Tested Test Data Notes

Pollutants addressed
Removal particle removal Status
Efficiency size efficiency (*¥)
claim *)
Suspended sediment concentration 50-80% 20 75% 2 75% found in NJCAT
: lab study
Oil and greaée 0-90% - - 3 Evaluated in Coventry
U. study
Zinc 0-80% - - 0 -
Copper 0-80% - - 0 -
" Lead 0-80% - - 0 -
Iron ' ‘ 0-80% - - 0 -
Chromium ' 0-80% - - 0 -
Mercury 0-80% - - 0 -
Cadmium 0-80% - - 0 -
Total suspended solids 50-80% 20 - 2 -
Ammonium 0-80% - - 0 -
Hydrocarbons 0-98% - - 0 -
Total Keldhal Nitrogen 0-65% - - 0 -
0 -

' Total Phosphorus 0-60% -

* - pollution removal efficiency evaluated by MASTEP staff based on review of available performance evaluation reports.

*x - 1 = sufficient credible data to be able to evaluate pollution removal efficiency claims. 2 = sound field or laboratory performance
studies exist for this technology. Some caveats exist regarding use of the study information. 3 = performance studies with some
scientific merit exist for this technology. Significant caveats exist regarding use of the study information. 4 = There is insufficient reliable
data available to evaluate the performance of this technology. O = data review not yet conducted.

Test reports: (click on link to view a summary of a test, click on disk icon to download the full report)

12/27/2010 2:51 PM




Stormwater Report Reading Woods

APPENDIX F

Long-Term Operation and Maintenance

& Pollution Prevention Plan
(Standard 4-6)

Marchionda & Associates, L.P. December 2010



LONG-TERM STORMWATER
OPERATION AND MAINTENANCE PLAN
&

POLLUTION PREVENTION PLAN

Reading Woods

December 2010

1. OPERATIONS AND MAINTENANCE:

This Long-Term Stormwater Operation and Maintenance Plan & Pollution Prevention
Plan (hereinafter the “O&M Plan”) covers the post-construction' operation and
maintenance of the stormwater management system and post-construction pollution
prevention practices for the Reading Woods in Reading, Massachusetts.

The procedures, practices, and schedule outlined in this plan are intended to be ongoing
requirements and are an important factor in ensuring the continued proper functioning of
the stormwater management system and integrity of the discharged stormwater.

The following is description of the components of the stormwater management system
for the Reading Woods along with the maintenance requirements. For locations and
specifications of the components reference is made to the Site Plans prepared by;
Marchionda & Associates, L.P., dated; December 29, 2010.

STREET SWEEPING:
Access drives and parking lots shall be swept according to the table below. All street

sweepings shall be handled and disposed of in accordance with applicable local, state and
federal guidelines and regulations.

High Efficiency Vacuum Regenerative Air Mechanical Sweeper
Sweeper — Frequency of | Sweeper — Frequency of (Rotary Broom) -
Sweeping Sweeping Frequency of Sweeping
Quarterly average, with Quarterly average, with Monthly average, with
sweeping scheduled sweeping scheduled sweeping scheduled
primarily in spring and fall. | primarily in spring and fall. | primarily in spring and fall.

From 2008 DEP Stormwater Management Handbook, Volume 2, Chapter 1 — for 5% Total Suspending Solids (TSS) Removal Rate

! Operations and maintenance of temporary erosion and sedimentation controls utilized during construction will be covered by a
Stormwater Pollution Prevention Plan as required by the National Pollutant Discharge Elimination System program of the
Environmental Protection Agency, and is not part of the O&M Plan.

Marchionda & Associates, L.P. Page 1 of 6 December 2010



LONG-TERM STORMWATER Reading Woods
OPERATION AND MAINTENANCE PLAN
& POLLUTION PREVENTION PLAN

DEEP SUMP CATCH BASINS:

The stormwater management system includes forty one (41) deep-sump hooded catch
basins. The catch basins shall be inspected four times per year for build-up of sediment,
oil, and/or other debris which could decrease the effectiveness of the sumps.

Typically a dipstick tube equipped with a ball valve, such as a Sludge Judge®, is used to
measure the approximate oil and sediment depth, and a clamshell bucket or vacuum truck
is used to clean out the catch basin. Catch basins shall be cleaned twice per year or
whenever the depth of sediment is greater than or equal to half the depth from the bottom
of the sump to the invert of the lowest pipe (whichever is sooner). Cleaning shall
coincide with the end of foliage and snow removal seasons. Any material removed shall
be disposed of in accordance with applicable local, state and federal guidelines and
regulations.

As part of the inspection, the catch basin hoods and associated hardware should be
inspected to ensure that they are functioning properly. Hoods shall be repaired or
replaced as necessary to ensure proper operation.

WATER QUALITY UNIT:

The stormwater management system includes two proprietary water quality unit to
provide additional stormwater treatment prior to discharging from the site (refer to Figure
1, attached, for location). The project design specifies a Stormceptor® unit, and as such
the inspection and maintenance schedule provided herein is based on this specific unit.
Occasionally a different but “equivalent” type of unit is substituted during the
construction process, and if this is the case, the applicable manufacturer’s inspection and
maintenance recommendations shall override those contained herein. The water quality
unit shall be inspected four times per year in conjunction with the catch basin inspections
and cleaned once per year or when oil and sediment levels reach recommended
maintenance levels (eight inches of oil and eight inches of sediment), whichever is
sooner. The water quality unit should also be inspected after any spill event and cleaned
accordingly. A dipstick tube equipped with a ball valve, such as a Sludge Judge®, can be
used to measure the approximate oil and sediment depth in the unit. The following
procedure should be used to inspect the unit:

e Determine the length of sampler required; consult the owner’s manual or contact
the local manufacturing representative for this information.

e Assemble the sampler sections (top, middles, and bottom) to the correct length.

e Lower the sampler to the bottom of the unit. The float valve opens allowing
materials to flow in. When the bottom has been reached and the pipe has been
filled to the surface level, tug slightly on the rope as the Sludge Judge™ is raised.

e This sets the check valve trapping the mixture inside.

e When the sampler has been raised the amount of oil and sediment can be read.

Marchionda & Associates, L.P. Page 2 of 5 April 2010



LONG-TERM STORMWATER Reading Woods
OPERATION AND MAINTENANCE PLAN
& POLLUTION PREVENTION PLAN

e To release the material in the sampler touch the pin extending from the bottom
section against a hard surface such as a pail. This will open the check valve to
drain the sample.

A vacuum truck should be utilized to perform any necessary cleaning of the water quality
unit. Any material removed shall be disposed of in accordance with applicable local, state
and federal guidelines and regulations.

UNDERGROUND RECHARGE SYSTEMS:

The stormwater management system includes an eight (8) underground recharge systems
comprised of a series HDPE chambers set in crushed stone. Inspection ports will be
installed to allow for inspection and maintenance of the system.

The detention system shall be inspected twice per year in conjunction with every other
catch basin inspection. To accomplish this, the inspection ports shall be opened and the
depth of any standing water or sediment shall be measured. Note that the system is
designed to drain dry within 72 hours of the end of any storm event. Should the depth of
sediment exceed six inches, the system should be cleaned.

RIPRAP AREAS:

The stormwater management system includes three riprap aprons. These areas shall be
inspected twice per year for erosion, accumulated sediment, and debris that could affect
the capacity of the swale or the effectiveness of the aprons at dissipating energy and
spreading out the flow. Any concerns shall be addressed as soon as practicable to ensure
that these components of the stormwater management system continue to function as
designed.

SUMMARY OF MAINTENANCE REQUIREMENTS:

BMP MIN. FREQUENCY RESPONSIBLE PARTY
Street Sweeping Up to monthly (dependent Project Owner
on style of sweeper)
Catch Basins Inspect 4x/year : Project Owner
Clean 2x/year
(or @V2 the sump capacity)
Water Quality Unit Inspect 4x/year Project Owner

Clean 1x/year
(or @8” sediment/sludge)

Detention and Recharge Inspect 2x/year Project Owner
System Clean at 6” sediment
Riprap Areas Inspect 2x/year Project Owner

Clean as necessary

Marchionda & Associates, L.P. Page 3 of 5 April 2010




LONG-TERM STORMWATER Reading Woods
OPERATION AND MAINTENANCE PLAN
& POLLUTION PREVENTION PLAN

MAINTENANCE LOGS:

Maintenance logs shall be maintained for the past three years and shall include
inspections, repairs, replacement, and disposal (type of material and disposal location).

2. POLLUTION PREVENTION:

WINTER MAINTENANCE OF DRIVEWAYS AND PARKING LOTS:

The proposed use of the site should not require the need for snow removal and
maintenance of the driveways and parking areas during winter months. In the case that
maintenance is required snow storage shall take place on pervious surfaces to the extent
practicable to allow the snowmelt to filter through the soil, leaving behind sand and
debris that can be removed in the springtime. Snow shall not be stored in drainage
collection areas or conveyance channels as this may block the system causing flooding.
Furthermore, snow shall not be stored in or within 25 feet of a wetland resource area. No
road salt, sodium chloride, or other deicing chemicals shall be used on paved surfaces
within 100 feet of a wetland resource area.

STORAGE OF WASTE PRODUCTS:

Any outdoor storage of waste products shall be covered to prevent rainfall from picking
up contaminants from the waste. This requirement shall include any dumpster(s) which
shall have the 1id(s) closed when not being loaded or unloaded. Dumpsters should not be
located with in 100 feet of a wetland resource area.

ILLICIT DISCHARGES:

There shall be no illicit discharges to the stormwater management system. Illicit
discharges are defined by 310 CMR 10.04 as follows:

“Illicit discharge means a discharge that is not entirely comprised of stormwater.
Notwithstanding the foregoing, an illicit discharge does not include discharges from the
following activities or facilities: firefighting, water line flushing, landscape irrigation,
uncontaminated ground water, potable water sources, foundation drains, air conditioning
condensation, footing drains, individual resident car washing, flows from riparian habitats and
wetlands, dechlorinated water from swimming pools, water used for street washing and water
used to clean residential buildings without detergents.”

Prior to the discharge of stormwater runoff to the post-construction stormwater best
management practices, an Illicit Discharge Compliance Statement shall be submitted to
the Reading Conservation Commission verifying that no illicit discharges exist on the
site.
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LONG-TERM STORMWATER Reading Woods
OPERATION AND MAINTENANCE PLAN
& POLLUTION PREVENTION PLAN

EMERGENCY SPILLS:

The project owner shall maintain a list of emergency contact phone numbers to use in the
event of a spill. At a minimum the list should include the DEP Emergency Response
Section, an environmental cleanup contractor such as Clean Harbors, Inc., the Reading
Fire Department, and the Reading Conservation Department:

e DEP Emergency Response  1(888)304-1133
e Clean Harbors, Inc. 1(800)645-8265
e Reading Fire Department 911 or (781)944-3132
e Reading Conservation Department  (781)942-6616

While the above-listed phone numbers are current as of the writing of the O&M Plan, the
property owner shall verify these numbers and periodically check/update the list.

ORDER OF CONDITIONS - MASSACHUSETTS WETLANDS PROTECTION ACT:

The Reading Woods project is subject to an Order of Conditions under the Massachusetts
Wetlands Protection Act and the Reading Wetlands Protection Bylaw. Orders of
Conditions often times include conditions relating to stormwater pollution prevention that
run in perpetuity. Therefore, the project owner shall be familiar with and shall operate
and maintain the site in accordance with any such conditions of the Order of Conditions.

3. RESPONSIBILITY TO ADMINISTER THE PLAN:

It shall be the responsibility of the property owner to operate and maintain the stormwater
management system and practice the pollution prevention measures in accordance with
the O&M Plan: The property owner upon the commencement of the O&M Plan is
expected to be:

Pulte Homes of New England, LLC
115 Flanders Road
Westborough, MA 01581

Upon any future changes in property ownership, the responsibility to administer the
O&M Plan shall be transferred entirely to the new owner.
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OPERATION AND MAINTENANCE PLAN
FOR STORM WATER CONTROLS

READING WOODS
READING, MASSACHUSETTS

Prepared For:
Pulte Homes of New England , LL.C

Prepared By:
Marchionda & Associates, L.P.

December 2010



O & M Plan Reading Woods, Reading, MA

OPERATION AND MAINTENANCE PLAN
FOR POST-CONSTRUCTION STORM WATER CONTROLS

READING WOODS
READING, MASSACHUSETTS

DECEMBER 2010

GENERAL

The Best Management Practices (BMPs) used in the design of the Reading Woods
project were chosen for their effectiveness at reducing peak discharge, treating the
required Water Quality Volume for total suspended solids (TSS), and infiltrating
groundwater. Routine maintenance is required for the BMPs, as proper
maintenance is essential in achieving the desired result of improved water quality.
The project’s general contractor is responsible This Operations and Maintenance
(O&M) Plan is intended to cover the post-construction maintenance of the
permanent BMPs proposed for this project’.

RESPONSIBILITY TO ADMINISTER O&M PLAN

During construction, the General Contractor will be responsible for maintaining
the stormwater management system in accordance with this O&M Plan until such
time that ownership of the project or phases thereof are turned over to “Owner”.
The “Owner” is then responsible for maintaining the stormwater management
system in accordance with this O&M Plan.

INSPECTION & MAINTENANCE REQUIREMENTS

As outlined below, a qualified personnel shall inspect and maintain all components
of the stormwater management system. The following is a list of the proposed
BMPs and corresponding O&M requirements:

! Operations and maintenance of temporary erosion and sedimentation controls utilized during construction will be covered by a
Stormwater Pollution Prevention Plan as required by the National Pollutant Discharge Elimination System program of the
Environmental Protection Agency, and is not part of this O&M Plan.

Marchionda & Associates, L.P. . 1 December 2010
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STREET SWEEPING:

Street sweeping of access drives and parking lots shall be conducted once per quarter. All
street sweepings shall be handled and disposed of in accordance with applicable local,
state and federal guidelines and regulations.

DEEP SUMP CATCH BASINS:

The catch basins proposed for the project include four-foot deep sumps and oil separator
hoods. The catch basins shall be inspected twice per year for build-up of sediment, oil,
and/or other debris which could decrease the effectiveness of the sumps. A qualified
company specializing in the cleaning of catch basins shall perform the inspection of catch
basins.

Typically a dipstick tube equipped with a ball valve, such as a Sludge J udge®, is used to
measure the approximate oil and sediment depth, and a vacuum truck is used to clean out
the catch basin. Catch basins shall be cleaned once per year, or sooner if the depth of
sediment is found to reach 12 inches or the thickness of the oil layer is found to reach six
inches upon inspection. Any material removed shall be disposed of in accordance with
applicable local, state and federal guidelines and regulations.

As part of the inspection, the catch basin hoods and associated hardware should be

inspected to ensure that they are functioning properly. Hoods shall be repaired or
replaced as necessary to ensure proper operation.

WATER QUALITY UNIT:

The stormwater management system includes a proprietary water quality unit to provide
additional stormwater treatment prior to discharging the groundwater recharge system.
The project design specifies a Stormceptor™ unit, and as such the inspection and
maintenance schedule provided herein is based on this specific unit. Occasionally a
different but “equivalent” type of unit is substituted during the construction process, and
if this is the case, the applicable manufacturer’s inspection and maintenance
recommendations shall override those contained herein. The water quality unit shall be
" inspected four times per year in conjunction with the catch basin inspections and cleaned
once per year or when oil and sediment levels reach recommended maintenance levels
(eight inches of oil and eight inches of sediment), whichever is sooner. The water quality
unit should also be inspected after any spill event and cleaned accordingly. A dipstick
tube equipped with a ball valve, such as a Sludge Judge®, can be used to measure the
approximate oil and sediment depth in the unit. The following procedure should be used
to inspect the unit:

Marchionda & Associates, L.P. . 2 December 2010



O & M Plan Reading Woods, Reading, MA

e Determine the length of sampler required; consult the owner’s manual or contact
the local manufacturing representative for this information.

¢ Assemble the sampler sections (top, middles, and bottom) to the correct length.

e Lower the sampler to the bottom of the unit. The float valve opens allowing
materials to flow in. When the bottom has been reached and the pipe has been
filled to the surface level, tug slightly on the rope as the Sludge Judge™ is raised.

e This sets the check valve trapping the mixture inside.

e When the sampler has been raised the amount of oil and sediment can be read.

e To release the material in the sampler touch the pin extending from the bottom

section against a hard surface such as a pail. This will open the check valve to
drain the sample.

A vacuum truck should be utilized to perform any necessary cleaning of the water quality
unit. Any material removed shall be disposed of in accordance with applicable local,
state and federal guidelines and regulations.

GROUNDWATER RECHARGE SYSTEM:

The groundwater recharge systems consist of a series of underground HDPE chambers
set in a bed of stone. The purpose of the recharge system is to infiltrate stormwater
runoff from building roof tops, parking areas, and access drives back into the
groundwater table.

It is important to occasionally inspect the system to ensure that it remains clear of any
debris and sediment, which will help to ensure that they continue to function efficiently
for the long term.

To accomplish this, the recharge systems should be inspected once every year. The
recharge systems include inspection ports made up of vertical pipes that extend from the
recharge chamber to the ground surface. A small valve box located flush with the ground
surface protects each of the inspection ports. In order to access the inspection ports, the
lid must be removed from the valve box and a threaded end cap must be removed from
the inspection port. A dipstick tube equipped with a ball valve, such as a Sludge J udge®,
or a stadia rod should be used to measure the depth of sediment in the chamber. Should
the depth of sediment exceed six inches, which is not expected to occur during the life of
the system, the chamber(s) should be cleaned of the sediment. In the event that the
system would need to be cleaned, a culvert cleaning nozzle such as a JetVac® is
recommended.

Marchionda & Associates, L.P. . 3 December 2010



O & M Plan Reading Woods, Reading, MA

EMERGENCY SPILLS

During construction, the general contractor will be responsible for monitoring the
site and reporting spills of any unsafe substances until such time that ownership of
the project or phases thereof are turned over to the Owner.

e DEP Emergency Response 1(888)304-1133

e (Clean Harbors, Inc. 1(800)645-8265
e Reading Fire Department 911 or (781)944-3132
« Reading Public Works (781)942-9077

Marchionda & Associates, L.P. . 4 December 2010
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DMH |

MARCHIONDA & ASSOC.,L.P.
ENGINEERING AND PLANNING CONSULTANTS
62 MONTVALE AVE. SUITE |

STONEHAM, MA. 02180
(617) 438—6121

STORM SEWER SYSTEM #1

READING WOODS
READING, MA

SCALE:

NONE

DATE: 1/4 /11




Storm Sewer Summary Report Page 1

Line Line ID Flow Line Line Invert | Invert | Line HGL HGL |Minor| HGL | Dns
No. rate size length | ELDn | ELUp | slope down up loss Junct | line
(cts) (in) () () () (%) () (1) (ft) ) No.
1 SC1-FES 18.30 24 ¢ 28.0 126.00 | 126.15 | 0.536 |127.68 |127.83 | 0.00 127.83 | End
2 DMH-SC1 18.33 24 ¢ 1770 | 126.20 | 127.10 | 0.508 |127.96 |128.85 0.00 |128.85 | 1
3 TD7-DMH1 0.64 8¢ 64.0 130.00 | 131.50 | 2.344 |130.26 |[131.88 | 0.00 13188 | 2
4 DMH2-DMH1 4.08 24 ¢ 166.0 | 127.15 | 128.00 0.512 |129.41 |129.45 | 0.00 |[129.45 2
5 TD6-DMH2 0.31 8c 37.0 131.50 | 132.30 2162 |131.68 |132.56 | n/a 132.56 4
6 DMH3-DMH2 4.05 24 ¢ 251.0 | 128.05 |129.30 0.498 |129.46 | 130.01 n/a 130.01j [ 4
7 DMH4-DMH3 1.62 i5 ¢ 125.0 | 129.65 | 130.28 0.504 |130.24 |130.79 | nfa 130.79j| 6
8 | DMH5-DMH4 0.95 15 ¢ 113.0 | 130.33 {130.90 | 0.504 [130.96 |131.29 nfa |131.29j| 7
9 DMH6-DMH5 0.96 i5 ¢ 86.0 130.95 | 131.38 0.500 |131.41 |131.77 | 0.00 |131.77 8
10 EX. DMH-DMH6 0.97 12 ¢ 13.0 131.43 | 131.58 1.154 |131.88 |132.00 [ n/a 132.00j| 9
11 HW-EX. DMH 1.65 i2 ¢ 10.0 131.80 | 131.97 1.700 |132.21 |132.63 | 0.00 |132.63 10
12 CB RECHARGE-D 0.01 12 ¢ 16.0 14034 | 14050 | 1.000 |140.38 |140.54 | 0.00 14054 | 10
13 DMH7-DMH4 0.62 12 ¢ 239.0 | 130.38 | 131.58 0.502 |130.96 |131.92 | nfa 131.92)| 7
14 TD5-DMHS5 0.63 8¢ 48.0 133.00 | 133.30 0.625 |133.38 |[133.68 | 0.00 |133.68 13
15 CB1-DMH4 0.62 12 ¢ 29.0 138.95 | 139.25 1.034 |139.22 |139.58 | 0.00 |139.58 7
16 DMH9-DMH3 4.21 15 ¢ 1200 | 13025 | 130.85 | 0.500 |131.14 |131.74 0.00 |131.74 | 6
17 TD9-DMH9 0.40 8¢ 48.0 132.90 | 135.00 | 4.375 |133.07 |135.30 | 0.00 135.30 | 16
18 DMH10-DMHS 3.93 16 ¢ 136.0 | 130.95 | 131.70 | 0.551 |131.89 |132.49 nfa |132.49j| 16
19 CB7-DMH10 2.44 12 ¢ 10.0 138.90 | 139.07 1.700 |139.39 |139.95 | 0.00 |139.95 18
20 CB8-DMH10 0.67 12 ¢ 10.0 138.90 | 139.07 | 1.700 |139.15 |139.47 | 0.00 139.47 | 18
21 CB9-DMH10 ) 0.47 12 ¢ 46.0 138.90 | 139.40 1.087 |139.13 |139.69 | 0.00 |[139.69 18
22 DMH11-DMH10 0.53 8¢ 64.0 132.28 | 132.66 0.594 |132.81 |133.01 0.00 | 133.01 18
23 | TD4-DMH11 0.54 8¢ 50.0 132.76 | 133.10 0.680 |133.10 |133.45 | 0.00 | 133.45 22
24 DMH 12-DMH 1 14.00 15 ¢ 50.0 134.60 | 136.80 4.400 |135.58* | 138.63* | 0.00 | 138.53 2
Reading Woods - System 1 Number of lines: 24 Run Date: 01-03-2011

NOTES: ¢ =cir; e=ellip; b=box; Return period =25 Yrs. ; *3urcharged (HGL above crown). ;|- Line contains hyd. jump.

Hydraflow Storm Sewers 2005
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Storm Sewer Summary Report Page 1

Minor
down up loss

(® () ()

Line Invert

128.00* | 128.23" 128.23

SC1-FES

129.72

128.23* | 129.72"

DMH-SC1

131.91 131.91]

130.44

TD7-DMH1

130.42* | 130.60" 130.60

DMH2-DMH1

132.58

131.70 |132.58

TD6-DMH2

130.60 | 130.84 130.84

DMH3-DMH2

130.86 | 131.13 131.13

DMH4-DMH3

131.31 | 13152 131.52

DMH5-DMH4

132.01 132.01

DMH6-DMHS 131.70

132.10 |132.25 13225

EX. DMH-DMH6

132.45 |132.56 132.56

HW-EX. DMH

140.81 140.81

CB RECHARGE-D 140.59

131.36 | 131.95 131.95

DMH7-DMH4

133.42 |133.72 133.72

TD5-DMH5

139.24 | 139.61 139.61

CB1-DMH4

131.31 | 131.91 131.91

DMH9-DMH3

135.32 135.32

TD9-DMH9 133.09

132.01 | 132.61 132.61

DMH10-DMH9

140.02

139.45 | 140.02

CB7-DMH10

139.17 | 139.52 139.62

CB8-DMH10

139.15 | 139.72 139.72

CcB9-DMH10

132.94 |133.09 133.09

DMH11-DMH10

133.15 |133.48 133.48

TD4-DMH11

138.53

135.58* | 138.53"

DMH 12-DMH 1

Number of lines: 24 Run Date: 01-03-2011

b = box; Return period = 100 Yrs. ; *Surcharged (HGL above crown). ; j - Line contains hyd. jump.

Reading Woods - System 1

NOTES: c=cir, e= ellip;

Hydrafiow Storm Sewers 2005



500z SI9MaG WIOIS MO[fRIPAH

‘SIA 00L = pousd wimey ££°0v (09'LL +awn ielui) / y2 8L = Aususiul :SFLON

1102-€0-10 :9¥eq uny 2 seul] 40 IBquINN | woysAg - spoop Suipesy

OLHNG-6GD | Spevl | Ovevl | SL'6EL| 2L6EL | 06'8EL| OV'eEL| 60} ¢l | gre| 20y | 990 ¢'L 0'g 0S| 800] 800| 90| ¥vL0| ¥L0| 09| 8l |54
OLHNG-8D | SVEvl | LOEPL | LL'6EL| 29°6EL| 06'8EL| L0'6EL} OL'L 2L | 6v'e | €0G 080 c'L 0'g 0's 0| V0| vLO| SLO| SbO| 00| 8l 0¢
OIHNG-Z8D | SKEVL| L0°€PL | Sb'6EL| 2000VL | 06'8EL | LO'6EL) 0Ll ¢l | ogs| e0s| O6¢ gL 0'S os| ovo| OpO| 220} 950| 950| 00CL| 8L 6l
6HWA-OLHAIQ | 000bL | Skepl| LOZEL| L92gel| S6'0eL| OL'LEl [ S50 GL| L9Y | 6LS| vlY 69 1’9 00| 890| 000! 000 | €0}| 000)0OOEL| 9 81
6HINQ-6AL | 00°0VL | 02'9€tL | 60°EEL| 2E'SEL| 06TEL| 00'SEL | BEY 8 | vev | ¥L2| L¥O c'L 0's 0S| 00| L00| L#O| ¥LO| ¥LO| O8] 9 Ll
SHWNA-6HWa | os6el | 00'0FL | LELEL| LE'LEL| G20El | 98°0EL| 0590 GL| 6G¥Y | S6Y| OL'G| 89 99 00| GL0| 000} 000 | Zi'}| 000 00CH 9 91
YHNQ-18D | €6'€vl | SZevl | ¥26EL | L9'6EL | S6'8EL| SC6EL| €0') 2L | vee | 26€| ¥LO gL 0's os | oro| oro| €20 ¥L'0| ¥L'O| 062 L Sl
SHNG-SAL | 00'Svi| OSvEl | eb'eet | 2L€El| 00'€ElL | OE'EEL | €90 8| ¥2ce| €0}, 9.0 ¢l 0'g 0'S Lol LLO) 040} SLO0| SLO| o8y | €l 14"
PHING-ZHWNQA | €6'epL | 00'SpL | 9E'1El | G6'LEL| 8E'0EL | 8SLEL| 090 gL | et | eL2| SL0 (A ¥'S 00 LLO0| 000| 000 | SLO| 000| 06EC L el
-AoDyyHO3H 80 | Ogevt | ogert | 650vE| l8OvL| vEOVL| 0SOVE| 001 gL | 86¢| 98'e]| <250 00 0'S 0g| 000| 000| 0000 000| 000| 09L; O al
HNG X3-MH | 0Z'evL | 00'€cl | Gveel | 992El | 08'LEL | L6'LEL | OL°L 2L} e8€| Y9 | 96t oL 0's 0G| Zgo| £Lz0| se0| 8L0| 8.0 00L| OF Ll
9HWA-HWA X3 | 0S'ept | 0Z€rL | OL2EL| Geeel| evLEL| 8F'leL | SI'L cL | Wy | €8€| 9ve Ve V'S 00| Z20| 000| 000| 80| 000 O€ 6 ot

SHNQ-9HWA | 00pYbL | OSEVL| OLLEL| LOCEL| S6'0Et | 8E'LEL| 0570 GL | 86¢€ | S6F| G¥'C WA S’ 00| 220| o00| 000| 80| 000| 098 8 6

PHNQ-SHNQ | e6'evl | oovrL | LELEL| 29 1EL| €E°0EL| 06°0E | 0S50 GL | ete| L6¥| Lve| 69 c9 00| 420| 000| 000 ( 80| 000 O0€H L 8
EHNQ-VHNA | 05'6EL | €6°EpL | 98°0EL| ELIEL| S9'62L | 8C0EL| 0590 SL | vwe | L6F| 29E| €9 9'6 oo | sro| oo0| 000 | LO'L| 000 0G2l 9 L
ZHWA-CHWAa | 009El | 0S'6EL | 09°0Et | ¥8'OEL| S0O'8CL| 0E'6CL| 0S50 ye | ¥8¢ |62°LL| 908 19| 20l 00| €21] 000| 000 | ¥22| 000|01SC v 9
ZHING-9QL | 00°9EL | 0S€El | OLLEL| 8SCEL| O LEL | 0€2EL | 912 8| oye| 26L| 90| ¢L 0'S 0G| S00| S00| 9¥0 Vol HHo| OZle 14 g
LHWQA-2HNGQ | 00°'6EL | 009EL | 2¥'0EL | 09°0EL | GI' 2L | 00'8CL| 150 yg | 952 |egLL| 908 | 69| 8L 00| 82L| 000} 000 | G€&| 000|099t 4 14
IHWGa-2aL | 0o6el | 0L2eL| ¥POEL| LE'LEL| O00EL| OSLEL | VE'C 8| gge | 002| 9.0 ¢l 0's 0's Lol HLO| 290 Z10| LLO| 09 4 €
1OS-HNQ | 0e2el | 00'6EL | €282 | 2,68k | 02'92L| OL'Zgk| 1SO ve | svL|yviv|ivee| LS| 8¢l 00| s8e1| o000| 000 | gege| 000]|0LLL 3 4

S34-10S | 0g2el | oggel | 00'8ch | €z'8eh| 00'92L| SH9Zh | v§0 y2 | e |eeLl 6822 | LG | C€El 00| 8| 000( 000 | 25| 000| 0O'82| PU3l l

W (1)) W ) ) 41)] (%) | W) | (sn| (s10)| (s30) |(awun) | (wiw) | (urw) ) | Ge) | (0®) | W)
aun
ug dn ug dn ug dn (edojg | ezig 1sAg | 19|U| | [BIOL | 40U] |eloL | 4oyl o] | aun
. — iy | moy | () — " §ood
ailaun A9(3 wily / pUIH A9[3 1ODH A3]3 WBAY| adid oA | dep | [ejol | uied 21 O xealy goud | ealy Buig | uaq uonels

b ebed uolje|nqgeL Jamas wiols



5002 $19M3G W.IOIS MORIPAH

:

‘sIA 001 =pouad uwmey £/°0v (09°ZL +own o)) / v282 = Aisusiul :STLON

L102-€0-10 :ekeq uny

Y2 saull Jo JaquinN

| wolsAs - spoop Buipesy

L HWa-2L HNa | ooeel | €9°0¥L | 8SGEL| €98EL| 09PEL | 08°9EL [ OV'Y GL [ 1G2L | Z9PL | 00FL 00 0's 06| 000| 000| 000 | 000{ 000 0O0S 2 e
LIHWNG-vaL | oosyl | osvel | siLeel| syeel | 922EL | OL'EEL | 890 g | t1'e| 80L| G90 A 0's 06| 600| 600| 050 | 8L0| 8LO| 00S| <¢ €2
OLMWNG-LIHWA | Sb'erl | 00°GvL | ¥6'2EL | BOEEL| B22EL | 99TEL | 650 8 | Lg¢ oL ¥9°0 (2 'S 00| 600| 000| 000 | 80| 000| O¥9| 8l 44
(¢1)] b)) D) (¢1)] W (1)) (%) | ) | (sm)| (s9)| (sp) | Gayu)| (uiw) | (urw) () | (o) | (GB) | (W)
au
ug dn ug dn uag dn |edoig | 921§ 1sAg | 101U | feIOL | JoU| Jeiol | J9uj o} |aun
g | moy | (D) Haod -
aiaun A9[3 iy / puin A3(3 I1DH A9{3 UBAU| adid oA | dep | |ejol | uiey oL J X ealy gouy | easy buig | ueq uonels
2 ebieg uollejnge] Jamas w.iols




G002 SIOMBS LIS MONBIPAH

ﬂ\ peppe D uMouy| sejeolpul , - 'SIA 001 = pousd wnjoy (£2°0v (09°LL +ouWn 1Bl / $2°8L = Asusiuj £ 9100 = SenjeA-N Ul :STLON
ﬁ 1102-¥0-10 :8leq uny ¥ :soull JO JsquinN L waisAg - spoop Buipeay
4O | 000 000 | 000 000 | 000 | 2L0°0| 0000 | 0000 000 pes| o000 o000| 000| 00O| 0O HN| 000| 000| 000 000 LEHWNQ 44
02 | 002 88°0 | OL0 w0 | €00 | 2100 0800 | 0800 00°¢C bes| o0o0z| 002| oOF¥| 009 09 |SEID 000| 950 000 960 640 ¥4
6l 00'¢ oLt | €10 /0 | 90°0 | 210°0| OE0'0| 0800 | 0072 fes| o0o0z| ooz| oO¥| 009| 09 | oD 000| 080| 000 080 8d0 (074
8l 00¢ ey | 080 ey | €270 | 2100 | 0E0°0 | 0800 002 fes| 00¢| ooz| 00¥| 009| 09 | 8D 000| 062| 000 06'2 190 6l
#O | 000 000 | 000 000 | 000 | 2L0°0| 0000 | 0000 | 000 fes| 000| 000| 000| 000| OO HWN| 000| 000| 000 000 OLHWA 8t
#O | 000 gy'0 | €00 €p'0 | €00 | 2100 | LEOD| 080°0| 00°¢C Bes| 0s0|00¥vZ|002L| 000| 00 | oD 000| Z¥0| 000 VA AY 6aL Ll
H#O | 000 000 | 000 000 | 000 | 2L00| 0000 | 0000 000 Bbes| oool| o000| 000 000, 00 HWN| 000| 000| 000 000 6HNA 9l
HO | 007C €.0 | 800 160 | 200 | 2100 | 0E0'0| 0800 | 00'C| 000 00g| 002] 00%¥| 009| 09 |®¥ID 000 v. 0| 000 L0 190 St
O 002 iv'0 | SO0 82'0- |20°0- | 210°0| LEOO| 0800 | 00¢C Bes| os0|o0ve|002t| 000]| 00 |®EID 000| 940| 000 9.0 sal i
¢l 00¢ 000 | 000 000 | 000 | 21000 | 0E0°0| 0800 | 007¢C es! oo2z| ooz| 0O¥| 009| 09 HWN| 000| 000| 000 000 el
L 00¢ €80 | 600 $£0 | €00 | 2L0°0| OE00| 0800 00°¢C 6eg!| o002| o0z| 00¥| 009| 09 |SwED 000 @50| 000| «250 'HO3Y €90 cl
ol 000 000 | 000 000 | 000 | 2L0°0| 0E0'0| 0800 | 00C Beg| 002| 002| OO¥V| 009, 09 MPH | 000| 96| 000 96°I MH X3 L
6 | 000 000 | 000 000 | 000 | 2L0°0| 0E0°0 | 0800 | 007C pes| 00¢| ooZ| 00V| 009| 09 HWN| 000] 000| 000 000 HINQ X3 (0]}
8 000 000 | 000 000 | 000 | 2L00| 0E00| 0800 00¢C Bes| oo02| 002| OOV 009] 09 HW| 000} 000]| 000 000 9HNA 6
L | 000 000 | 000 000 | 000 | 210°0| 0E00| 080°0| 00¢ bes| ooz| 002| o00v| 009| 09 HWN| 000| 000 000( 000 SHWG 8
9 000 000 | 000 000 | 000 | 2L0°0| 0€0°0 | 080°0| 00C fes| 00g| ooz| OO¥| 0O9| 09 HA| 000 000| 000 000 PHWNA L
HO | 000 000 | 000 000 | 000 | 2L0°0| 0000 | 0000| 000 Bes| 000| 000| 0OO| 00C| 00 HW| 000| 000| 000C| 000 cHWNA 9
HO | 00°¢ G20 | €00 05°0- |¥00- | 2L0°0| LEOO | 0800 | 0OO'C Beg| 0s0|o0vZ|002L| 000| 00 | 8EID 000 90| 000| 9€0 adal g
HO | 000 000 | 000 000 | 000 | 210°0] 0000 0000| 000 fes| ooo| 000| 000| 000} 00 HIN| 000| 000 000) 000 Z¢HWA 14
HO | 000 850 | S0°0 850 | GO0 | 2LO0 | LEQO| 0800 00T fes| 050| 00¥%2| 002l 000| 00 |°wEID 000 90| 000] 9.0 4l €
8 00¢c 000 | 000 000 | 000 | 2L0°0 | OE0'0| 0800 | 002 Beg!| o002| oo2| 0O0V| 009 09 HW| 000| 000| 000| 000 4
40 | 000 000 | 000 000 | 000 | 2L00 {0000 0000| 000 feg| oo0| 000| 000| 000 00 HAN| 000) 000| 000| 000 LHNQ 1
(un) eT W) W) @) ww | em | e | & |wbs)| @ | @ (s19) | (spo) | (sp0) | (sp0)

OoN | ideq | peauds |yideq peaads | yideq u XS mS M (o133 M 1 eale 1 H
auyy =L adfy | dhq | 1des | Aued| vID ON
dAg 1y| l3unn 191U| 9RID WvlujqQny | dunf| O (9] o = o [REIT aur

| obed v poday 19|u]




GO0Z SIOMBS WI0IS MOLBIPAH

=

PopPE D UMOUY Sa1edIpY] ,

-s1x 001 = pouad umey (£2°0v (09°LL + 8wl 101Ul / ¥2 8L = Ausudlu| L 910°0 = SSNBA-N 181Ul S3LON

-

L102-¥0-10 :®keg uny

2 -seuy| Jo JIequinN

1 weoisAs - spoop Buipeay

HO 00°0 000 | 000 000 | 000 | 2L0°0 | OE00 | 080°0| 00¢C Beg| ooz| o002| 00O¥| 009| 09 HW | ooyl | 000| 000]|.00¢L ¢t HNd i24
HO | o002 .e0 | ¥00 €€°0- |€0°0- | 2100 1e00| 080°0| 00z| Pes| 050|00¥Z|002L| 000| 00 |3EID 000} S90| 000| S90 yal 154
(w) t1)) W 81)) ¢1)] o) | ) | @) A | @) | @) | wbs)| ) | (W) (s1) | (sp) | (s10) | (s40)
oN | 4deq | peeids |yidag | pessds |yideq u x$ ms M os M 1 eaJe 1 H
aul| = - adfy| dAgq | ideo | Auea | wio OoN
dig By dauny 19ju| sty LU QInY aunp 9] o} 0 = ai Lyl aul
¢ obed

yoday j9ju]




CB7

DMH 15
6 od
5 CB6
DMHIL 1 gy
W
| DMHI3
~Y RECHARGE
O
lo
DMHIO 82
CB3
STORM SEWER SYSTEM #1-R

MARCHIONDA & ASSOC.,L.P.
ENGINEERING AND PLANNING CONSULTANTS
62 MONTVALE AVE. SUITE |

STONEHAM, MA. 02180
(617) 438-6121

READING WOODS
READING, MA

SCALE: NONE DATE: 1/4 /11

S-1-R




G00Z SI9MaS WIS MOYBIPAH

"SIA Gg = poued WnBH ‘v2'0v (0L'¥1 +owiiaiuy / £1'eS = Aisusiu] :SILON

0102-€2-21 :9¥eq uny 11 :s8ull Jo JequInN yoaH 01 | sAS - spoop Buipeay

9LHWA-€g0 | 6E°6EL | 22'6EL | 61°LEL | 9E°LEL | 00°SEL | 2¢2'GEl | 9670 cL | 62v | LLe| Lee| 09 0's 0S| 990| 950| 280 | 890 890 0€2 6 Ll
9LHWQ-2g0 | 6£6EL | 22'6EL | ¥2'LEL | CE'LEL | 00'GEL| C2'SEl | 69°L gL | 8ge| 209| SoE| 09 0's 06| 050| 0sO| ¥80| 090 09°0| O€lL 6 ol

VYHOIY-9L HAQ | €9°0¥L | 6€6EL | 2SPEL | PP OEL | Q0'EEL | O6VEL | LLG cL | pI'8 | 9€79} 6E9 09 L's 00| 90t]| 000| OO0 | 82| 000| 00L b 6

SLHWNQ-290 | ¢2'evt | 2gebt | €20bL | €50VL | GL'8EL| L6'8EL| 280 2L | gLe | 8le|l s6cC| 09 0's 0S| 6v0| 6¥0| SL0| S90( S90| 005 9 8
SIHWNG-990 | 2gevl | 162kt | 2v'ObL | epbOrl | GL'8EL| L68EL| 8L'L gL | 8L | PG| SL'L 0’9 0's 0S| 6L0| 6L0| 080 | ¥20) ¥v20 0’6 9 L
PLHWQ-SLHNQ | €2'evl | 22'evl | S9°ZEL | €0°0PL | S9°9EL | S9'8EL ) €60 ¢k | 6ks| eLre L0V 09 ¢S| 00| 890| 000| 000{ 680| 000 0Vie € 9
VIHWQ-S90 | €2'ev}l | 00evl | LEg6el | ¢b'6EL| 06'8EL | 00'6EL | Li'L gl | &€ | LOV| ¥80 09 0's 0S| vio| vI0O| LL0| 8L0| 8L0 06 € S
PLHWNQ-vEO | €2l | 00EVL | L26EL | Ev'6EL | 06'8EL | 00'6EL | LL'L 2l | obe | LOV| L8O 09 0G| 0S| vi0| ¥#LO| 080 | 8L0} 8L0 0’6 € 4
ELHNGQ-VLIHNG | SL'2vl | e€2evl | 92°GEL | GE'/€L | 02¥EL | OP'9EL | 80°C GL | ¥€'S |800L| 29G| 8S 6'G 00| 960| 000| 000 | S2'L| 000|090t 4 €

dYHOIH-ELHNA | €90Vt | SLevl | €2'Sel | 92'GEl | 00'EEL | OL'EEL | 00C SL| ¥ | 686| ¥S'S 8'S €9 00| 960 000| 000 | S2'+| 000 0's l 4

ZIHWQa-HO3d | 006€l | €970Vl [ SOVEL | S1'vEl | 082El| 06'CEL| 0S2C GL | 676 | 90°LL | VO'LE 8'S €9 00| e0¢| 000| 000 | €9C| 000 0% | pud 3

) u) W) ¢1)] W) ) (%) | () | (spg}| (s19) | (s39) | (aypuy) | (unws) | (unw) () | (oe) | (08) | (W)
aur]
ug , dn uq dn uqg dn |edojg | ez1s 1sAg | WU | feIOL | JoU| jelo)l | Jou| o] | aun
= nng | mop | (1) #4902
ai aury A3|3 wiy / puin) A913 1OH A9]3 MaAU} adid 1A | des | |eio) | urey 2] 9 x ealy youy eaJy buig ua’ uonels

| obeq uone|nge] Jomas wiols



GO0Z SIaMaG WIOIS MONBIPAH

POpPE [ UMOUY, S8IeoIpUj , * "SIA G2 = pouad wnied ‘p20v (0L + Wi 18jul) / L1°€S = Aususiu £ 910°0 = sanjeA-N 181Ul :SFLON

0102-€2-¢1 ®¥eqg uny

L1 :S8Ul| JO JaquinN

Yooy o} LsAs - spoop, Buipeay

HO 000 1S°L | €€°0 /G'. | €€°0 | 2L0°0| 0800 | 0800 | 00°¢ Bes| oo0g| 00C! 00F%| 009 09 ;8w 000 L€, 000 LEE €490 L
HO 002 o'y | LE0 ¥9¥ | ¥20 | 2L0°0| 000 | OBO0| 00°C fes!| 002| 002| 00%| 009| 09 |®wIH| 000| SOE| 000 S0'e 240 ot
HO 000 000 | 000 000 | 000 | 2L00| 0800 0800 00°¢ Bes| 00¢| 002| 00¥| 009| 09 HWN| 000( 000| 000 000 9LHNA 6
HO | 000 000 | 000 000 | 000 | 2t00| 0c00| 0800| o00Z| Des| ooz| 002| 00F| 009 | 09 HAN| G62| 000| 000 S6°¢ 490 8
0 00¢ cv’l | 910 Z1'L | 600 | 2LO0 | OBO'0| 080C| 00¢C Bes| 00¢| 00¢| oO¥| 009| 09 |®EID; 000( 9Lt 000 9tk 980 L
HO | 000 000 | 000 000 | 000 | 2L00| 0c0'0| 0800| o002| 6Bes| 00¢| OOZ| 00F| 009 09 HW| 000| 000| 000| 00O SIHNA 9
HO | 000 000 | 000 000 | 000 | 2L00| 000 | 080°0) 002 Bes! 00| 00C| O00O¥V| 009| 09 HN| ¥80| 000| 000| ¥80 S
HO 00'¢c LL'L | €10 280 | L000 | 2LO0| 0200 | 0800} 00¢ Bes| o00g| 00¢| o0O¥| 009| 09 |®EID| 000] 480 000| L8O g0 14
HO 000 000 | 000 000 | 000 | 2LO0| 000 | 080°'0| 00¢C Bes| 002 002| O0O¥V| 009| 09 HA| 000f 000| 000 000 v IHNA €
HO 000 000 | 000 000 { 000 | 2100|000 0800| o00'2| Bes| ooe, o00C| OOF¥| 009| 09 HAN| 000] 000| 000 000 eIHNG 4
H#O | 000 000 | 000 000 | 000 | 2LO0O| 0800|0800 002| Bes| 002 00C| OOV | 009| 09 HW | 000| 000| 000| 000 |  3DHYHOIM L
(u) ) W W W ) [ wm) | @ (e @ @ | @bs)| W | W (sp) | (s19) | (spo) | (sp0)

oN | 4deqg | peauds |yidaq | peasds |yideqa u XS ns M os M 1 eale 1 H

auyy - odf1| dAq | i1deo | Aues| vID ON

dig SETI 1sunn 19ju] AeID wuyyqny | ounp| © (9] (9] = al ey aun
L ofeg Hoday 119|u]




G00Z $19MaG WIOIS MOJJBIPAH

‘SIA 001 = pouad wined ‘£20v (09°LL +ewnidul) / +2°8L = Aisuaiul :STLON

0l0zg-ge-¢1 °eg uny L1 ‘ssulf 40 JaquinN yoay o3 | sAg - spoop Buipeay

9LHNG-€90 | 6€°6EL | 226EL | L9'8EL | 28'8EL | 00'GEL | 22'SEL| 960 cL | WS | LLe) 0¥ gL 0'S 0G| 950| 950| 280 890| 890| 0O€C 6 L
9ILHNG-28D | B6E6EL| ¢26EL | G9'8EL | 9.°8EL | 00'GEL | Z2'SEL | 69') 2L | 29v | 209 €9¢€ aL 0'g 0G| 0S0| 050| ¥80 | 090| 090 O€l 6 ol
VHO3Y-91L HNA | €9°0vL | 6€6EL | 8LVEL| LGLEL| 00€EEL | 06'VEL | LLC 2L | OL6 | 9g9| 2oL (A b'g 00| 90°+| 000| 000 | 82'L| 000 00L b 6
SIHWG-,gD | 2zevl | ccevl| el | SLWpL | GL'8EL| L6'8EL | CE0 2L | v | 8lLC| 1S¢E A 0's 0S| e6v0| 6v0| SL0| S90] S90| 00§ 9 8
SLHWAa-8dD | ezevl | L6kl | 65 LyL | 19LvL | SL8EL| L6'8EL| 8L S| 9L’y | viG| 8e'L gL 0'S 0G| 6L0| 6L0| 080 | v20} ¥20 0’6 9 L
PIHWNQ-SLHWNQ | €2€Pl | 22erl | S9LEL| SO Iyl | S99EL | S9'8EL| €60 2L | 6L9 | e€L€| 98V gL ] 00| 890| 000| 000 | 680| 000 0¥iz € 9
YIHNGQ-SGD | €2ebl | 00°Evl | ve6EL | LP'BEL | 068EL | 00°6EL | LI gl | gge | LO¥]| 00°L [ 0's 0S| vL0| ¥v10| LL0)| 8L0| 81O 0’6 € g
PIHNGQ-¥GD | €2Vl | O0'EVL | ¥26EL | 8Y'6EL | 06'8EL| 006EL| LI'L gt | 9s5€ | L0v| V0L A 0's 0S| ¥10| ¥#L'0| 080 | 8L0| 8L0 06 € 14
SIHWA-vIHWNA | SL2vL | €2Ebl | €8'Sel | V¥ iEL| OCvEL | OV 9EL | 80C Sl | ¥8G |800L| SL9 0L 8'S 00| 960 000 000 | Sc't| 000 0904 4 €
HYHOIH-EIHWNQA | €9°0vL | SZ2hL | 642Gl | €8'GEL | 00'€El | OL'EEL | 00°C GL | v’ | 686| 899 69 19 00| 960| 000| 000 | S2'I| 000 0's L 4

ZLHWA-HO3Y | 00'6EL | €9°0VL | SOVvEL | lebEl | 08CEl | 06CEL| 0SC SL [vPLL | SO'LE | ¥OPL 69 1’9 00| 20¢| 000| 000 | €S¢| 000 0% | pul 3

W) W (e1)] W) W) 1] (%) | @) | (sm)| (s30) | (spo) |(aupuy)| (unw) | (uiw) Q) | (o) | (G®) | (W)
aun
ug dn uqg dn ug dn |edois | szis 1IsAg | ©BIU| | e10L | J0Uf 1ol | 49uj o] |aun
nny | moy | () yaoo
aiaun A3|3 wiy / puid AS[3 1OH A9|3 HRAU| adig IBA | ded | |eloL | uley oL O X ealy ygouy | eary buig | ust uonels

\ ebeg uonejngel Jomas w.ols




G002 SJamMag W0 MopeIpAH

PSPPE D UMOU) SaleoIpU| . "SIA 00L = pouad uiney 220 v (09'LL +ownidul) /428 = AUSudlul £ 9L0°0 = SON[EA-N 19|uj ‘STLON

010c-g2-21 8eq uny

11 :s8ul Jo JequinN

ooy 0} LSAS - spoops Buipeay

HO 000 26’8 | LE0 26'8 | LE0 | CL00| 0£00| 0800 | 00Z| Bes| ooz| 002| 00V| 009| 09 |ewO| 000| LO¥| 000 Loy €80 LE
HO | 002 06°'S | ¥€°0 06'S | 820 | 2Lo'0| 0e00| 0800| 002| Bes| ocoz| 002| 00F| 009| 09 |ewED| 000 €9E| 000 €£9°c 280 (0]
HO 000 000 | 000 000 | 000 | 2L00|0€00|0800| 002| Bes| ooz| ooz| 0Ov| 009 09 HAN| 000 000| 000 000 9LHWA 6
HO 000 000 | 000 000 | 000 | 2L00| 0800 | 0800 | 0O0Oc| Bes| o00g| 00Z| O0OV| 009| 09 HIN 1S'€| 000| 000 1S'€ 480 8
o 002 6S°L | 810 vl 11’0 | 2100 | 0e00| 0800 o02| Bes| 0oz| o0oz| oov| o009| 09 |emo| 000] 8€L| 000 8g’L 9480 L
HO 000 000 | 000 000 | 000 | 2L00| 0800 | 0800| 002| bes| oo2| 002| 0OV| 009| 09 HA| 000 000| 000 000 SIHWA 9
0] 000 000 | 000 000 | 000 | 2100 0e00| 0800| 002| Bes| o0oz| 00C| 0OFV| 009| 09 HA| 00k 000| 000 00’1 S
HO 00¢ Le'L | §1°0 €0°'L | 800 | 2LO'0| 0c00| 0800| 002| Bes| o002, 00Z| 00v| 009| 09 |®wID| 000| 0L 000 0’1 450 L4
0O 000 000 | 000 000 | 000 | 2L0°0| 0800 | 0800| 002| Bes| ooz| 002| 0OV| 009| 09 HAN| 000 000{ 000 000 v IHANQ €
HO 000 000 | 000 000 | 000 [ 2100|0c00] 0800| 0Oc| Bes| oo0z| 00O2| OOV| 009| 09 HA| 000} 000| 000 000 €LtHNA 4
HO 000 000 | 000 000 | 000 | 2L00| 0800 0800| 00¢| Bes| o00e| 002| 00F¥| 009| 09 HW| 000| 000]| 000 000 IOHVHO3Y 8
(uy) W W W) ) wa) A | ) (@A) | ) [ @) [@bs)| (W) | (u) (1) | (s} | (spa) | (sO)

ON | adag | peauds [yideq | pessds [yideq u XS Mg M osg M 1 eale 1 H

“aun| = : adfy| dAq | ydeos | Auea| vio ' ON
dAg 1Bjy| Jouny 19|u| S1RID v Q) | aunpf B o o = aie aur
Hoday 19ju]




DMH33

36

CB27 X4
CB26 CB25
A
%
DMH32 a2 cB2t
5,
CB23
21/, cBz2
DMH3I /29
®
FESL cas7
cig B8 DMH30 /o » EXIST. CB I
. ¥, DMH25 LN
) EXIST. DMH
o > DMH 24 DMHL3
J
2 EXIST CB
p-BMH23 o v p DMHL2
cawh EXIST DMH “\ %o
N B cazs o S
A
DMH22 cB2l . cB33 o
s/ cezo 6 DMH39 282 o 62 /vl
* DMH29 /%5 L DMHLO
WY
il CB2% DMH36 TD2 %
d & ]
2 L=)
d DMHL
DMH2| k¢ & o), DMHLA
2 CB4O W
CBIS CB39
4 DMH38
DMH20 %
< AD2
FES3
§
cBil
N
. €]
DMHI8 CBI2
.
o >—TD8
DMHI7 4
~
Vb sC2

MARCHIONDA & ASSOC.,L.P.
ENGINEERING AND PLANNING CONSULTANTS
62 MONTVALE AVE. SUITE |

STONEHAM, MA. 02180
(617) 438-6121

READING WOODS
READING, MA

SCALE:

NONE

DATE: 1/4 /11

S-2




Storm Sewer Summary Report Page 1

Line Line ID Flow Line Line Invert | Invert | Line HGL HGL Minor{ HGL | Dns
No. rate size length | ELDn | ELUp | slope | down up loss Junct | line
(cfs) (in) () () (ft) (%) ) ) () (ft) No.
1 SC2-FES2 42.37 36 ¢ 29.0 129.00 | 128.23 0.793 |131.07 |131.30 | n/a 131.30 End
2 DMH17-SC2 42.55 36 ¢ 52.0 129.33 [ 129.75 0.808 |131.77 |131.83 | n/a 131.83j | 1
3 TD8-DMH17 0.51 8¢ 63.0 132.18 | 136.80 | 7.333 |132.83 |137.14 | nfa 137.14j 2
4 DMH18-DMH17 42.70 36 ¢ 164.0 | 129.85 | 131.00 0.701 | 13229 |133.08 | n/a 133.08j 2
5 ‘ FES3-DMH18 6.29 15 ¢ 151.0 | 132.85 | 135.00 1.424 {133.71 |136.00 | 0.00 | 136.00 4
6 CB12-DMH18 2.60 12 ¢ 16.0 139.85 | 140.00 1.000 | 140.45 | 140.71 0.00 | 140.71 4
7 CB11-DMH18 1.26 12 ¢ 9.0 139.85 | 140.00 1.667 | 140.19 |140.61 | 0.00 | 140.61 4
8 DMH19-DMH18 35.02 36 ¢ 252.0 | 131.10 | 133.12 0.802 | 133.73 | 135.01 n/a 135.01j | 4
9 CB13-DMH19 0.17 12 ¢ 24.0 144.06 | 144.30 1.000 | 14421 |144.48 | n/a 144.48 8
10 DMH20-DMH19 26.81 24 ¢ 148.0 | 134.12 | 135.60 1.000 |136.12* | 137.89* | 0.00 |137.89 8
11 DMH21-DMH20 11.25 24 ¢ 106.0 | 135.70 | 136.76 1.000 |138.83* | 139.05* | 0.00 |139.05 | 10
12 CB15-DMH21 2.56 12 ¢ 31.0 139.60 | 140.14 1.742 | 140.10 | 140.82 | 0.00 | 140.82 11
13 CB14-DMH21 2.50 12 ¢ 8.0 139.60 | 139.81 2.625 | 140.04* | 140.88* | 0.00 |140.88 | 1t
14 DMH22-DMH21 6.50 18 ¢ 117.0 | 137.26 | 138.43 1.000 |139.05 |139.40 | n/a 139.40j | 11
15 CB16-DMH22 0.96 12 ¢ 12.0 139.79 | 139.98 1.583 | 140.09 | 140.46 | 0.00 | 140.46 14
16 CB17-DMH22 0.51 12 ¢ 12.0 139.79 | 139.98 1.583 1{140.01 |140.28 | 0.00 | 140.28 14
17 DMH23-DMH22 5.12 18 ¢ 58.0 138.53 | 139.11 1.000 [139.72 |139.97 | n/a 139.97j | 14
18 FES4-DMH23 2.08 16 ¢ 126.0 | 139.35 | 140.50 0.913 | 140.30 |141.08 | n/a 141.08j 1 17
19 ) DMH24-DMH23 3.09 12 ¢ 110.0 | 140.00 | 146.20 5.636 |140.40 |146.95 | n/a 146.95 17
20 DMH25-DMH24 2.96 12 ¢ 250 147.00 | 147.20 | 0.800 |147.71 |[147.93 | 0.00 |147.93 | 19
21 CB18-DMH25 2.14 12 ¢ 13.0 147.30 | 147.82 4.000 {148.18 |148.44 | n/a 148.44j| 20
22 CB19-DMH25 0.82 12 ¢ 13.0 147.30 | 147.82 4.000 |148.27 |148.21 0.00 | 148.21 20
23 DMH28-DMH20 16.69 18 ¢ 100.0 | 136.20 | 138.70 2,500 {137.89 |140.14 | n/a 140.14j| 10
24 DMH29-DMH28 10.61 15 ¢ 62.0 140.85 | 141.35 0.806 |142.10* [ 143.53* | 0.00 | 143.53 23
25 CB20-DMH29 1.12 12 ¢ 156.0 142.30 | 142.50 1.333 | 144.66" | 144.67* | 0.00 | 144.67 24
26 CB21-DMH29 1.98 12 ¢ 16.0 142.30 | 142.50 1.250 | 144.59* { 144.63* | 0.00 | 144.63 24
27 DMH30-DMH29 7.77 12 ¢ 217.0 | 141.45 | 149.90 3.894 | 143.53* | 162.32* | 0.00 | 152.32 24
28 DMH31-DMH30 4.81 12 ¢ 127.0 | 151.80 | 159.57 6.039 |153.26 [160.48 | n/a 16048 | 27
29 CB22-DMH30 0.44 12 ¢ 16.0 160.57 | 160.73 1.000 |161.04 |161.01 n/a 161.01j | 28
30 CB23-DMH30 0.82 12 ¢ 16.0 160.57 | 160.73 1.000 |161.10 |161.12 | nfa |161.12j} 28
31 DMH32-DMH31 3.66 12 ¢ 146.0 | 159.67 | 168.94 6.349 [160.78 |169.75 | n/a 169.75j | 28
32 CB24-DMH32 0.72 12 ¢ 14.0 169.44 | 169.80 | 2.571 |170.18 {170.16 | n/a 170.16j | 31
Reading Woods - System 2 Number of lines: 69 Run Date: 12-23-2010

NOTES: ¢ =cir; e=ellip; b=box; Return period =25 Yrs. ; *Surcharged (HGL above crown). ; j - Line contains hyd. jump.

Hydraflow Storm Sewers 2005



Storm Sewer Summary Report Page 2

Line Line ID Flow Line Line Invert | Invert | Line HGL HGL Minor | HGL Tnsj
No. rate size length | ELDn | ELUp | slope | down up loss Junct | line
(cfs) (in) {ft) (ft) (ft) (%) () (ft) (ft) (ft) No.
33 CB25-DMH32 1.28 12 ¢ 14.0 169.44 | 169.80 2,571 |[170.16 |170.28 | n/a 170.28j | 31
34 DMH33-DMH32 1.70 12 ¢ 131.0 | 169.44 | 171.70 1.725 |170.13 [172.25 | n/a 172.25j | 31
35 CB26-DMH33 1.14 12 ¢ 10.0 171.80 | 172.12 3.200 |172.45 |172.,57 | n/a 17257 | 34
36 CB27-DMH33 0.56 12 ¢ 13.0 171.80 | 172.12 2.461 | 172.47 {17244 | n/a 17244 34
37 EXIST DMH-DMH1 3.09 12 ¢ 32.0 150.00 | 163.30 10.313 | 153.60 | 154.05 | 0.00 | 154.05 27
38 EXIST. ,CB-EXIST‘.D 0.58 12 ¢ 50.0 154.00 | 159.60 | 11.200 | 154.41 |159.92 | nfa |15982)| 37
39 EXIST DMH-EXIST | 2.56 12 ¢ 124.0 | 153.80 | 156.40 | 2.097 |154.30 |157.08 | nfa |157.08 | 37
40 CB28-EXIST DMH 0.81 12 ¢ 55.0 156.40 | 167.50 2.000 [157.38 |157.88 | n/a 157.88j | 39
41 EXIST.CB-EXISTD | 1.76 12 ¢ 40.0 156.40 | 158.00 | 4.000 |157.32 | 15856 | nfa |158.56)| 39
42 DMH34-DMH28 6.88 12 ¢ 240 142.00 | 142.38 1.583 | 143.00* | 143.76* | 0.00 | 143.76 23
43 CB30-DMH34 0.47 12 ¢ 8.0 142.80 | 142.95 1.875 | 144.95" | 144.95* | 0.00 | 144.95 42
44 CB29-DMH34 1.37 12 ¢ 14.0 142.80 | 142.95 1.071 | 144.91* | 144.93* | 0.00 | 144.93 42
45 DMH35-DMH34 2.67 12 ¢ 195.0 | 142.48 | 146.20 1.908 |144.78 |146.89 | n/a 146.89j | 42
46 CB31-DMH35 1.30 12 ¢ 13.0 146.30 | 146.45 1.154 | 14713 |147.12 | 0.00 | 147.12 45
47 CB32-DMH35 0.54 12 ¢ 8.0 146.30 | 146.45 1.875 |147.20 [147.20 | 0.00 [ 147.20 45
48 DMH45- DMH 35 1.00 12 ¢ 65.0 146.30 | 147.40 | 1.692 [147.20 |147.82 | nfa |147.82j| 45
49 AD2-DMH45 1.00 12 ¢ 240.0 | 147.50 | 159.80 5125 |147.95 |160.22 | n/a 16022 | 48
50 | TD3-DMH19 0.45 8¢ 185.0 | 136.10 | 139.00 | 1.568 |136.34 |139.32 | nfa |139.32 | 8
51 DMH36-DMH34 2.81 12 ¢ 44.0 142.48 | 142.70 0.500 |144.76* | 144.99" | 0.00 | 144.99 42
52 CB33-DMH36 2.86 12 ¢ 108.0 | 142.80 | 143.90 1.019 | 144,99 | 145,58 | 0.00 | 145.58 51
53 CB34-CB33 1.02 12 ¢ 195.0 | 144.00 [ 145.00 0.513 |[145.76 |145.89 | 0.00 | 145.89 52
54 DMH37-DMH19 8.51 18 ¢ 80.0 134.62 | 141.50 8.600 |135.52 | 142.61 n/a 142.61 8
55 CB35-DMH37 0.88 12 ¢ 27.0 147.10 | 147.70 2222 114737 |148.10 | n/a 148.10 54
56 CB36-DMH37 1.56 12 ¢ 70.0 147.10 | 148.30 3.143 | 147.43 [ 149.83 | 0.00 | 149.83 54
57 DMH38-DMH37 6.46 18 ¢ 228.0 | 141.60 | 143.60 0.877 |142.97 (14457 | n/a 14457 j| 54
58 DMH39-DMH38 6.58 15 ¢ 163.0 | 143.95 [ 150.40 3.957 | 14457 115143 | n/a 151.43 57
59 | TD2-DMH39 0.38 8¢ 48.0 150.98 | 151.45 | 0.979 |151.97 |152.00 | 0.00 [152.00 | 58
60 DMH40-DMH39 6.23 12 ¢ 44.0 150.75 | 152.00 | 2.841 [151.53* | 153.14* | 0.00 |153.14 | 58
61 TD1-DMH40 0.26 8¢ 43.0 156.00 [ 157.00 | 2.326 |156.16 |157.24 [ n/a |157.24 | 60
62 DMH41-DMH40 6.00 12 ¢ 62.0 152.10 | 166.00 6.290 |153.21 |156.96 | n/a 156.96 | 60
63 DMH44-DMH41 3.28 12 ¢ 71.0 156.10 | 157.90 2.535 |157.62 |158.67 | n/a 158.67j | 62
64 . CB39-DMH44 1.07 12 ¢ 18.0 158.00 | 168.85 4,474 |159.04 |159.29 | n/a 159.29) | 63
Reading Woods - System 2 Number of lines: 69 Run Date: 12-23-2010

NOTES: ¢ =cir; e =ellip; b =box; Return period = 25 Yrs. ; *Surcharged (HGL above crown). ; j - Line contains hyd. jump.

Hydraflow Storm Sewers 2005



Storm Sewer Summary Report Page 3

— ]
Line Line ID Flow Line Line Invert | Invert | Line HGL HGL Minor| HGL | Dns
No. rate size length | ELDn | ELUp | slope | down up loss Junct | line
(cts) (in) (1) () (ft) (%) (ft) () (1) () No.
65 CB40-DMH44 2.22 12 ¢ 10.0 158.00 | 158.85 8.500 |158.94 |159.48 | n/a 159.48) | 63
66 DMH42-DMH41 2.76 12 ¢ 111.0 | 156.10 | 161.90 5.225 |[157.70 |162.60 | n/a 162.60) | 62
67 | DMH43-DMH42 2.76 12 ¢ 94.0 162.00 | 163.90 | 2.021 |[162.75 |164.60 | n/a |164.60)| 66
68 CB37-DMHA43 1.15 12 ¢ 19.0 164.00 | 164.50 2,632 |164.91 |164.96 | n/a 164.96 | 67
69 CB38-DMH43 1.60 12 ¢ 10.0 164.00 | 164.50 5.000 |164.88 |165.04 | n/a 165.04j( 67
Reading Woods - System 2 Number of lines: 69 Run Date: 12-23-2010
NOTES: ¢ =cir; e =ellip; b =box; Return period = 25 Yrs. ; *Surcharged (HGL above crown). ;j - Line contains hyd. jump.

Hydraflow Storm Sewers 2005
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Storm Sewer Summary Report Page 1

Line Line ID Flow Line Line Invert | Invert | Line HGL HGL Minor | HGL Dns
No. rate size length | ELDn | ELUp | slope | down up loss Junct | line
(cfs) (in) () L) L) (%) () ) () (ft) No.
1 SC2-FES2 52.01 36 ¢ 29.0 129.00 | 129.23 | 0.793 [131.30 |131.53 | 0.00 | 131,53 | End
2 DMH17-SC2 52.18 36 ¢ 52.0 129.33 | 129.75 0.808 |131.93 |132.05 | n/a 132.05 1
3 TD8-DMH17 0.61 8¢ 63.0 132.18 | 136.80 | 7.333 [133.25 [137.17 | n/a 13717 2
4 DMH18-DMH17 52.18 36 ¢ 164.0 | 129.85 | 131.00 0.701 | 13245 |133.30 | n/a 133.30 2
5 FES3-DMH18 7.52 16 ¢ 151.0 | 132.85 | 135.00 | 1.424 |133.97 |136.09 | n/a 136.09j | 4
6 CB12-DMH18 3.1 12 ¢ 156.0 139.85 | 140.00 1.000 | 140.53 |140.76 | 0.00 | 140.76 4
7 CB11-DMH18 1.50 12 c 9.0 139.85 | 140.00 1.667 | 140.23 | 140.68 | 0.00 | 140.68 4
8 DMH19-DMH18 42.49 36 ¢ 252.0 | 131.10 | 133.12 0.802 [133.99 [13520 | n/a 135.20j | 4
9 CB13-DMH19 0.21 12 ¢ 24.0 144.06 | 144.30 | 1.000 |144.22 | 14449 | n/a 14449 | 8
10 DMH20-DMH19 32.41 24 ¢ 148.0 | 134.12 | 135.60 | 1.000 |136.12* | 138.71* | 0.00 | 138.71 8
11 DMH21-DMH20 13.63 24 ¢ 106.0 | 135.70 | 136.76 1.000 | 140.07* | 140.40* | 0.00 | 140.40 10
12 CB15-DMH21 3.086 12 ¢ 31.0 139.60 | 140.14 1.742 |140.46 | 140.88 | n/a 140.88§ | 11
13 CB14-DMH21 2.99 12 ¢ 8.0 139.60 | 138.81 2.625 |140.47 |140.54 | n/a 140541 11
14 DMH22-DMH21 7.83 18 ¢ 117.0 | 137.26 | 138.43 | 1.000 | 140.40* [140.96* | 0.00 |140.96 | 11
15 CB16-DMH22 1.15 12 ¢ 12.0 139.79 | 139.98 1.583 | 141.23* | 141.24* | 0.00 | 141.24 14
16 CB17-DMH22 0.61 12 ¢ 12.0 139.79 | 139.98 1.583 | 141.25* | 141.25* | 0.00 | 141.25 14
17 DMH23-DMH22 6.15 18 ¢ 58.0 138.53 | 139.11 1.000 | 141.07* | 141.24* | 0.00 |141.24 14
18 FES4-DMH23 2.49 15 ¢ 126.0 | 139.35 | 140.50 0.913 |[141.37 | 141.51 0.00 | 141.51 17
19 DMH24-DMH23 3.67 i2 ¢ 110.0 | 140.00 | 146.20 5.636 |141.24 | 147.01 n/a 147.01j | 17
20 DMH25-DMH24 3.54 12 ¢ 25.0 147.00 | 147.20 0.800 |147.85 |148.05 | 0.00 | 148.05 19
21 CB18-DMH25 2.56 12 ¢ 13.0 147.30 | 147.82 4.000 |148.27 |148.50 | n/a 148.50j | 20
22 CB19-DMH25 0.98 12 ¢ 13.0 147.30 | 147.82 4.000 |148.34 [148.25 | 0.00 | 148.25 20
23 DMH28-DMH20 20.08 18 ¢ 100.0 | 136.20 | 138.70 2.500 |138.71* |1 141.83* | 0.00 [ 141.83 10
24 DMH29-DMH28 12.93 16 ¢ 62.0 140.85 | 141.35 0.806 | 142.11* | 144.23" | 0.00 | 144.23 23
25 CB20-DMH29 1.35 12 ¢ 15.0 142.30 | 142.50 1.333 | 145.91* | 145.93* | 0.00 | 145.93 24
26 CB21-DMH29 2.37 12 ¢ 16.0 142.30 | 142.50 1.250 | 145.81* { 145.87* | 0.00 | 145.87 24
27 DMH30-DMH29 9.44 12 ¢ 217.0 | 141.45 | 149.90 3.894 |144.23* (167.22* | 0.00 | 157.22 24
28 DMH31-DMH30 5.83 i2 ¢ 127.0 | 151.90 | 159.57 6.039 | 158.61* | 161.51* | 0.00 | 161.51 27
29 CB22-DMH30 0.52 12 ¢ 16.0 160.57 | 160.73 1.000 |162.36* | 162.36* | 0.00 | 162.36 28
30 CB23-DMH30 0.98 12 ¢ 16.0 160.57 | 160.73 1.000 | 162.34* | 162.35" | 0.00 | 162.35 28
31 DMH32-DMH31 4.41 12 ¢ 146.0 | 159.67 | 168.94 6.349 |161.88 |169.82 | n/a 169.82j| 28
32 CB24-DMH32 0.86 12 ¢ 14.0 169.44 | 169.80 2.571 |170.30 (17025 | 0.00 |170.25 31
Reading Woods - System 2 Number of lines: 69 Run Date: 12-23-2010

NOTES: ¢ =cir; e =ellip; b =box; Return period = 100 Yrs. ; *Surcharged (HGL above crown). ; j - Line contains hyd. jump.

Hydraflow Storm Sewers 2005



Storm Sewer Summary Report Page 2

Line Line ID Flow Line Line Invert | Invert | Line HGL HGL Minor | HGL Dns
No. rate size length | ELDn | ELUp | slope | down up loss Junct | line
(cts) (in) ) (v W] (%) (f0 () W) ) No.
33 CB25-DMH32 1.54 12 ¢ 14.0 169.44 | 169.80 | 2.571 |170.33 |170.33 | n/a 170.33j | 31
34 DMH33-DMH32 2.03 12 ¢ 131.0 | 169.44 | 171.70 1.725 |170.28 |172.30 | nfa 172.30) | 31
35 CB26-DMH33 1.36 12 ¢ 10.0 171.80 | 17212 | 3.200 |17252 | 17261 | nfa 172.61)| 34
36 CB27-DMH33 0.67 12 ¢ 13.0 171.80 | 172.12 2.461 | 17255 17250 | 0.00 [172.50 34
37 EXIST DMH-DMH1 3.73 12 ¢ 32.0 150.00 | 163.30 10.313 | 169.12* | 159.47* | 0.00 | 159.47 27
38 EXIST. CB-EXIST.D | 0.70 12 ¢ 50.0 154.00 | 159.60 11.200 | 159.81 |159.95 | n/a 159.95 37
39 EXIST DMH-EXIST 3.06 12 ¢ 124.0 | 153.80 | 156.40 2.097 | 159.58* | 160.50* | 0.00 | 160.50 37
40 CB28-EXIST DMH 0.97 12 ¢ 55.0 156.40 | 157.50 2.000 |160.71* [ 160.75 | 0.00 | 160.75 39
41 EXIST.CB-EXISTD | 2.10 12 ¢ 40.0 156.40 | 158.00 | 4.000 |160.63* | 160.77* | 0.00 |160.77 | 39
42 DMH34-DMH28 8.15 12 ¢ 24.0 142.00 | 142.38 1.583 | 143.00* | 144.07* | 0.00 | 14407 | 23
43 CB30-DMH34 0.56 12 ¢ 8.0 142.80 | 142.95 | 1.875 |145.74* | 145.74* | 0.00 | 14574 | 42
44 CB29-DMH34 1.64 12 ¢ 14.0 142.80 | 142.95 1.071 | 145.68* | 145.70* | 0.00 | 145.70 | 42
45 DMH35-DMH34 3.02 12 ¢ 195.0 | 142.48 | 146.20 1.908 | 14552 |146.94 | n/a 146.94 | 42
46 CB31-DMH35 1.56 12 ¢ 13.0 146.30 | 146.45 1.154 | 147.20 |147.19 | 0.00 | 147.19 45
47 CB32-DMH35 0.65 12 ¢ 8.0 146.30 | 146.45 1.875 |147.28 {14728 | 0.00 |147.28 45
48 DMH45- DMH 35 1.00 12 ¢ 65.0 146.30 | 147.40 1.692 | 147.28 |147.82 | n/a 14782 | 45
49 AD2-DMH45 1.00 12 ¢ 240.0 | 147.50 | 159.80 5.125 | 147.95 |160.22 | n/a 16022 | 48
50 TD3-DMH19 0.54 8 c 185.0 | 136.10 | 139.00 1.568 |136.36 |139.35 | 0.00 |139.35 8
51 DMH36-DMH34 3.44 12 ¢ 44.0 142.48 | 142.70 0.500 |145.45* | 145.80* | 0.00 | 145.80 42
52 CB33-DMH36 3.48 12 ¢ 108.0 | 142.80 | 143.90 1.019 | 145.80* | 146.68 | 0.00 | 146.68 51
53 CB34-CB33 1.23 12 ¢ 195.0 | 144.00 | 145.00 0.513 | 146.95" | 147.14* | 0.00 | 147.14 52
54 DMH37-DMH19 10.41 18 ¢ 80.0 134.62 | 141.50 8.600 |135.69 |142.73 | 0.00 | 142.73 8
55 CB35-DMH37 1.06 12 ¢ 27.0 147.10 | 147.70 2222 1147.39 (148.14 | 0.00 | 148.14 54
56 CB36-DMH37 1.87 12 ¢ 70.0 147.10 1149.30 | 3.143 |147.46 |149.88 | nfa 149.88 | 54
57 DMH38-DMH37 7.84 18 ¢ 228.0 | 141.60 | 143.60 0.877 |143.13 | 144.67 | n/a 14467 | 54
58 DMH38-DMH38 7.95 15 ¢ 163.0 | 143.95 | 150.40 3.957 | 144.67 |151.51 n/a 161.51 57
59 TD2-DMH39 0.46 8c 48.0 150.98 | 151.45 0.979 |152.22* [152.28* | 0.00 | 152.28 58
60 DMH40-DMH39 7.51 12 ¢ 44.0 150.75 | 152.00 2.841 | 151.75" | 153.42* | 0.00 | 163.42 58
61 TD1-DMH40 0.31 8 ¢ 43.0 156.00 | 157.00 2.326 [156.18 |[157.26 | n/a 157.26 60
62 DMH41-DMH40 7.22 12 ¢ 62.0 152.10 | 156.00 | 6.280 |153.52 |156.98 | n/a 156.98) | 60
63 DMH44-DMH41 3.93 12 ¢ 71.0 156.10 | 157.90 2535 [157.92 [158.74 | n/a 158.74j | 62
64 CB39-DMH44 1.28 i2 ¢ 19.0 158.00 | 158.85 4.474 159.18 |159.33 | n/a 159.33j | 63
Reading Woods - System 2 ~ Number of lines: 69 Run Date: 12-23-2010

NOTES: ¢ =cir; e =ellip; b =box; Return period = 100 Yrs. ; *Surcharged (HGL above crown). ; j - Line contains hyd. jump.

Hydraftow Storm Sewers 2005



Storm Sewer Summary Report Page 3

Line Line ID Flow Line Line Invert | Invert | Line HGL HGL Minor| HGL Dns
No. rate size length | ELDn | ELUp | slope | down up loss Junct | line
(cfs) (in) () (1) () (%) (ft) (ft) (ft) (f) No.
65 CB40-DMH44 2.65 12 ¢ 10.0 158.00 | 158.85 8.500 | 159.05 |159.54 | n/a 159.54 )| 63
66 DMH42-DMH41 3.30 12 ¢ 111.0 | 156.10 | 161.90 6.225 |158.03 |162.67 | n/a 162.67 )| 62
67 DMH43-DMH42 3.30 12 ¢ 94.0 162.00 | 163.90 2.021 |162.80 |[164.67 | n/a 164.67 )| 66
68 CB37-DMH43 1.38 12 ¢ 18.0 164.00 | 164.50 2.632 |165.02 | 165.00 | n/a 165.00j | 67
69 CB38-DMH43 1.92 12 ¢ 10.0 164.00 | 164.50 5.000 | 164.98 | 165.09 | n/a 165.09 | 67
Reading Woods - System 2 Number of lines: 69 Run Date: 12-23-2010
NOTES: ¢ =cir; e = ellip; b =box; Return period = 100 Yrs. ; *Surcharged (HGL above crown). ; j - Line contains hyd. jump.

Hydraflow Storm Sewers 2005
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EX. CB

MARCHIONDA & ASSOC.,L.P.

ENGINEERING AND PLANNING CONSULTANTS

62 MONTVALE AVE. SUITE |
STONEHAM, MA. 02180
(617) 438—6121

STORM SEWER SYSTEM #3

READING WOODS
READING, MA

SCALE: NONE

DATE: 1/4 /11

S-3




Storm Sewer Summary Report

Page 1

—_—

Line LineID Flow Line Line invert | Invert | Line HGL HGL Minor | HGL Dns
No. rate size length | ELDn | ELUp | slope | down up loss Junct | line
(cfs) (in) ) (ft) (ft) (%) () (f () (f) No.
1 EX. CB-EX. CB 2.50 12 ¢ 82.0 157.50 | 158.90 1.707 | 158.17 |[159.567 | n/a 159.57 End
2 DMH 46-EX. CB 1.51 12 ¢ 236.0 | 159.30 | 172.30 5,508 |159.82 |172.82 | n/a 172.82j | 1
3 DMH47-DMH46 1.47 12 ¢ 97.0 177.00 [178.42 | 1.464 |177.39 |178.93 | 0.00 |178.93 | 2
4 DMH48-DMH47 1.50 12 ¢ 84.0 178.52 | 179.36 1.000 | 179.08 |179.88 | n/a 179881 3
5 DMH49-DMH48 1.56 12 ¢ 160.0 | 179.46 | 181.06 1.000 |180.02 |181.59 | n/a 181.659j| 4
6 CB43-DMH49 0.64 12 ¢ 65.0 181.16 | 182.79 2508 |181.79 |183.13 | n/a 183.13j | &
7 CB42-DMH49 0.69 12 ¢ 14.0 181.16 | 182.20 7.428 |181.79 | 18255 | n/a 18255 | 5
8 CB44-DMH49 0.40 12 ¢ 84.0 181.16 |[182.00 | 1.000 |181.80 | 18227 | n/a |18227j| 5
9 CB40-DMH46 0.21 i2 ¢ 64.0 177.00 |179.60 | 4.063 |177.11 |179.80 | 0.00 |179.80 | 2
10 CB41-CB46 0.13 12 ¢ 50.0 179.70 [180.20 | 1.000 |179.86 |180.35 | n/a 180.35j| 9

Reading Woods - System 3

Number of lines: 10

Run Date: 12-23-2010

NOTES: c =cir; e =ellip; b =box; Return period = 25 Yrs. ; j - Line contains hyd. jump.

Hydraflow Storm Sewers 2005
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Storm Sewer Summary Report Page 1

Line Line ID Flow Line Line Invert | Invert | Line HGL HGL Minor [ HGL Dns

No. rate size length | ELDn | ELUp | slope | down up loss Junct | line
(cts) (in) () (1) (f) (%) () (1) () (ft) No.

1 EX. CB-EX.CB 3.19 12 ¢ 82.0 167.50 | 168.90 | 1.707 | 158.26 |159.66 | 0.00 [ 159.66 | End

2 DMH 46-EX. CB 1.91 12 ¢ 236.0 | 159.30 [ 172.30 5508 |169.95 [172.89 | n/a 172.89j | 1

3 DMH47-DMH46 1.81 12 ¢ 97.0 177.00 {17842 | 1.464 |177.43 | 17899 | 0.00 |178.99 | 2

4 DMH48-DMH47 1.85 12 ¢ 84.0 178.52 | 179.36 1.000 |179.14 [179.94 | n/a 17994 3

5 DMH49-DMH48 1.90 12 ¢ 160.0 | 179.46 | 181.06 1.000 | 180.09 |181.65 | n/a 18165 4

6 CB43-DMH49 0.76 12 ¢ 65.0 181.16 [182.79 | 2508 |181.88 |183.16 | n/a |[183.16j| 5

7 CB42-DMH49 0.82 12 ¢ 14.0 181.16 | 182.20 7.429 |181.88 |182.58 | n/a 18258j| 6

8 CB44-DMH49 0.48 12 ¢ 84.0 181.16 | 182.00 1.000 |181.89 |182.29 | n/a 182.29j| 5

9 CB40-DMH46 0.26 12 ¢ 64.0 177.00 | 179.60 4063 {17713 |179.82 | n/a 179.82 2

10 | CB41-CB46 0.156 12 ¢ 50.0 178.70 (180.20 | 1.000 |179.89 |180.36 | nfa |180.36j| 9

Reading Woods - System 3 Number of lines: 10 Run Date: 12-23-2010

NOTES: ¢ =cir, e = ellip; b =box; Return period =100 Yrs. ; j - Line contains hyd. jump.

Hydraflow Storm Sewers 2005
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