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MANAGEMENT APPROVAL

STORMWATER POLLUTION PREVENTION PLAN
For The
Rensselaer Plant Construction Project

New Castle Asphalt, LLC
118 Button Road Waterford, New York 12188

"l certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gathered and evaluated the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true, accurate,
and complete. | am aware that there are significant penalties for submitting false information
including the possibility of fine and imprisonment for knowing violations."

Roderick J. Valente, Managing Partner
New Castle Asphalt, LLC



NEW CASTLE ASPHALT, LLC
RENSSELAER PLANT CONSTRUCTION PROJECT

CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN

This Stormwater Pollution Prevention Plan has been prepared for New Castle Asphalt
LLC’s Rensselaer Plant Construction Project. The following report and plans are
prepared as required by the City of Rensselaer City Code Section 145 Article I. As
required, the Stormwater Pollution Prevention Plan has been prepared in accordance with
the New York State Department of Environmental Conservation State Pollutant
Discharge Elimination System General Permit for Stormwater Discharges from
Construction Activity, Permit No. GP-0-10-001, issued pursuant to Article 17, Titles 7, 8
and Article 70 of the Environmental Conservation Law. The General Permit is for a term

beginning Januaryl, 2010 and expires on January 28, 2015.

1.0 INTRODUCTION
The issuance of stormwater discharge permits is part of an effort by the United States

Environmental Protection Agency (EPA) to maintain the Nation’s water quality in
accordance with the Clean Water Act. In New York, the Stormwater Permit Program is
administered through the New York State Department of Environmental Conservation
(NYS DEC). The NYS DEC has delegated implementation of the Construction Activity
Permit Program to the local municipal level through conditions contained within the NYS
DEC Municipal Separate Storm Sewer System (MS4) State Pollutant Discharge
Elimination System Permit (SPDES), in this case the City of Rensselaer. In accordance
with the City of Rensselaer City Code Section 145 Article I, the applicant must comply
with the New York State (NYS) State Pollutant Discharge Elimination System (SPDES)
General Permit for Stormwater Discharges from Construction Activity (CA). New Castle
Asphalt, LLC is required to develop and implement a Stormwater Pollution Prevention
Plan (SWPPP) that is designed to minimize the effects of erosion and sedimentation
caused during land disturbance activities as well as reduce potential stormwater pollution
during the course of construction. Additionally, the SWPPP will address the minimum

required stormwater design standards contained within the NYS DEC Stormwater Design



Manual (SDM), dated August 2010. The following report analyzes existing and proposed
hydrologic conditions, discusses construction activities and materials, and evaluates
potential pollutant sources for the New Castle Asphalt’s Rensselaer Plant Construction
Project. The SWPPP will also discuss operation and maintenance procedures and
pollution prevention measures designed specifically to prevent sediments or pollutants

from entering the stormwater conveyance system following the construction period.

1.1 Project Background
The project site is located along the western side of Riverside Avenue just north of the

intersection of Riverside Avenue and the Irwin Stewart Port Expressway, as shown on the
Site Location Map (see next page), in the City of Rensselaer, Rensselaer County. The
site is accessed from Riverside Avenue via the Irwin Stewart Port Expressway from U.S.
Route 20.

In general, the site grades gently from an approximate high elevation of 26 feet above
mean sea level at the top of the bank along the Hudson River down to an elevation of
approximately 18 feet along the active railroad spur on the east side of the property. The
easternmost part of the site grades up slightly to elevation 19 feet towards Riverside
Avenue. The property narrows in its southwestern portion near the 90 degree turn in
Riverside Avenue. This part of the property grades to the steep bank of the Hudson

River.

The proposed project includes site development activities to facilitate the erection and
subsequent operation of a 400-ton per hour rotary counter-flow drum asphalt (blacktop)
mixing facility. The mechanical facilities will include: cold-feed bins, conveyors,
screens, a counter-flow rotary drum, an air emission control system, a liquid asphalt bulk
storage facility, a bulk fuel storage facility (plant and equipment), a plant control room
and an associated employee services/lab building with an on-site septic system. Utilities
necessary for the operation of the hot asphalt mixing plant include: natural gas, electric

and water. Ancillary components of the project include: construction of site access road,
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construction of a stormwater management system and creation of the stockpile and plant

areas.

1.2 Surface Water Discharges Covered Under the Permit
Requirements under the current permit apply to stormwater discharges associated with

construction of a new hot asphalt (blacktop) mixing facility. The stormwater
management system has been designed to accommodate stormwater discharges expected
from the site during construction activities. The stormwater system has also been
designed to comply with current New York State Standards during the future operation of
the facility. In addition to stormwater discharges, the current SPDES General Permit
allows for the discharge of several incidental sources of surface water during
construction. Of those allowed, it can be expected that surface water discharges from the
following activities may be present during the construction period.

1. Vehicle washing operations, so long as the wash waters contain no detergents;

2. Dust control operations;

3. Building wash waters, so long as the wash waters contain no detergents;

4. Pavement wash waters, so long as the wash waters contain no detergents and
the surface being washed contains no spills or all spills have been
appropriately clean from the surface prior to washing;

5. Ground water and spring water, if they are encountered, so long as the waters
contain no contamination;

6. Construction site de-watering water, so long as the waters contain no

contamination;

7. Foundation & footer drain water, so long as the waters contain no

contamination.

1.3 Potential Stormwater Contaminants
The following potential stormwater contaminants can be associated with construction of

the hot asphalt mixing facility and are capable of impacting stormwater quality during the

construction period: oil, grease, lubricants, coolants and other miscellaneous petroleum-



based and non-petroleum-based fluids used in the operation and maintenance of heavy

construction equipment.

Following construction of the hot asphalt mixing facility but prior to subsequent
operation, it will be necessary to obtain a SPDES Multi-Sector General Permit for
Stormwater Discharges Associated with an Industrial Activity. To do so, it will be
necessary to prepare and implement a site specific Stormwater Pollution Prevention Plan
(SWPPP) prepared in accordance with the SPDES Multi-Sector General Permit for
Stormwater Discharges Associated with an Industrial Activity (MSGP). The MSGP
SWPPP will describe all of the potential stormwater contaminants stored or used on-site
and will provide a description of the Best Management Practices proposed to prevent

potential contaminants from entering the stormwater management system.

1.4 Historic Preservation Information
The CA General Permit requires documentation that the proposed construction activity

will not adversely affect any historic structures or properties. A search of the NYS Office
of Parks, Recreation, and Historic Preservation (OPRHP) website database was
performed for the site location. A map showing the results of the database search is

included in Appendix B.

Additionally, a complete Phase B Archeology Study was preformed on the site. The
results of the study can be found in Site Plan Application materials. The study indicates
that no historic structures or properties will be negatively impacted by the construction or

operation of the proposed hot asphalt mixing facility.

2.0 SOILS
The surface soils within the New Castle Asphalt Rensselaer Plant Construction Project

Area are noted on the Site Plan Map (Existing Conditions) included in the Appendix.

The United States Department of Agriculture, Natural Resources Conservation Service,



Rensselaer County Soil Survey indicates the following soils exist, or existed prior to

construction, on the property:

Ue — Udorthents - The map unit consists of nearly level areas of material that were
dredged from the Hudson River. In places, the material is deposited in small knolls
or knobs. Slope is mostly 0 to 5 percent. The soils are deep, sandy, and moderately
well drained to excessively well drained. The soils are too variable to have a typical
profile. Texture is mostly loamy sand or sand with varying amounts of gravel.
Gravelly layers are close to the surface in most places. The soils are flooded
occasionally. Bedrock is generally at a depth greater than 10 feet. (Hydrologic Soil
Group A)

Several test pits have been excavated across the site. Initial test pits were conducted to
establish a baseline for the archeology study. Soils encountered during these initial test

pits indicate the site’s soil profile generally can be described as:

0-12” Crushed Stone Parking Lot Area (Underlain by fabric)
127 - 24~ Organic to Inorganic Solid Waste Materials
24” — Varies Level to Nearly Level Layered Silt/Clay Materials

Soil test pit results indicate on-site soils are composed of various layered lake silts and

clays. Hydrologic Soils Group C or D (assume D soils).

Additional tests pits will need to be excavated as part of the site investigation work
conducted to design the on-site sanitary wastewater system. Soil profiles will be

documented at the time of the test pits.

3.0 GENERAL PERMIT REQUIREMENTS
The primary requirements of the SPDES General Permit for Stormwater Discharges from

Construction Activity are addressed in the following parts.



3.1 Construction Erosion and Sediment Controls

3.1.1 Construction Phasing Plan
The following list of items has been assembled into groups to provide a construction

schedule for completion of the project.

3.1.1.1 Tasks

Task 1 — Place construction/safety fencing along the site perimeter to protect existing

vegetated areas that are to remain after construction as vegetated buffer areas.

Task 2 — Place temporary silt fence along the site perimeter. Initially place silt fence

along the eastern perimeter of the site.

Task 3 — Re-construct existing crushed stone entrance area (eastern) from Riverside
Avenue (approximately 1 acre). Construct a temporary roll-over berm at the top of the
access road ramp. Place temporary construction entrance in location of permanent access

road alignment.

Task 4 — Strip any topsoil from the initial areas of excavation and fill placement
(approximately 0.5 acres). Include the eastern perimeter berm areas and the stormwater

management area. Stockpile topsoil on-site within the perimeter silt fence area.

Task 5 - Excavate soil materials from the area to be used as the stormwater management
ponds (approximately 2 acres). Construct stormwater inlet and outlet structures. The
stormwater management system will be used as temporary stormwater holding basins for
surface waters during construction. The basins will be allowed to temporarily discharge
to the existing surface water drainage corridor for off-site discharge.

Task 6 — Use material excavated from Task 4 above, to construct the perimeter berm

around the eastern perimeter of the stormwater management area.



Task 7 — Install perimeter silt fence along the north-eastern perimeter. Complete any

necessary clearing of tree cover.

Task 8 — Strip topsoil along the northern perimeter berm area (approximately 1 acre).

Stockpile topsoil within the perimeter silt fence.

Task 9 - Use material excavated under Task 5 above, to construct the perimeter berm
around the northern site perimeter (approximately 2 acres). The top of the perimeter

berm will be constructed to the elevations shown on the grading plan.

Task 10 — Stabilize outside edge of perimeter berm slopes surrounding the eastern
perimeter. Stabilization shall be accomplished by the placement of four to six inches of
topsoil, seeding, and mulching. A jute erosion control fabric will be used to permanently
stabilize the outer slope of all perimeter berms. Topsoil, seed, mulch and jute erosion

control fabrics will be placed as sections of the eastern perimeter berm are completed.

Task 11 — Place silt fence along the southern perimeter.

Task 12 — Strip any topsoil materials from the southern perimeter berm area

(approximately 0.5 acres).

Task 13 — Stabilize outer slope of northern perimeter berm. Place four to six inches of
topsoil, seed, mulch and jute erosion control fabric.

Task 14 — Following construction of the northern perimeter berm, excavation work in the
plant area will be started (approximately 2 acres). Excavation work will begin along the

eastern perimeter and will proceed in a western direction.

Task 15 — Re-grade eastern perimeter of proposed stockpile area. Stabilize areas at final

elevations using Item 4 or Crushed Stone materials.



Task 16 — Soil materials excavated from the plant area, Task 14 above, will be used to
construct the southern perimeter berm and to re-grade the southern portions of the site
(approximately 2 acres). Materials will be placed along the eastern perimeter berm and
fill work shall proceed in a western and southern direction up to the perimeter berm. As
work areas within the site reach final grade, a top surface of Item 4 or crushed stone will
be placed to stabilize the stockpile area.

Task 17 — As re-grading work is completed in the eastern stockpile area, work will be
begin on the excavation and installation of the stormwater outlet system. All pipe work
for the stormwater outlet system will begin at the existing manhole and proceed up the

system to the stormwater detention pond (approximately 1 acre).

Task 18 — In conjunction with the installation of the stormwater outlet system, excavation
and installation of the new natural gas service will begin. All soil materials excavated
during installation of the natural gas service will be stockpiled within the existing

perimeter silt fence.

Task 19 — Stabilize the outer slope of the southern perimeter using four to six inches of
topsoil, seed, mulch and jute erosion control fabric.

Task 20 — Following completion of the southern perimeter berm, a second stabilized
construction entrance will be constructed in the location of the western access road
entrance area (approximately 1 acre). A roll-over curb will be installed at the crest of the
access road alignment.

Task 21 — Place western perimeter silt fence.

Task 22 — Clear existing tree cover along the western site perimeter.



Task 23 — Strip topsoil from the western perimeter berm area (approximately 1 acre). As
well, strip any topsoil from below fill areas along the western perimeter road and

stockpile area.

Task 24 — A new electric service and the proposed water service will be constructed
along the western access road alignment. All soil materials excavated from the electric

and water services shall be stockpiled within the existing perimeter silt fence.

Task 25 — Use materials excavated from the plant area to complete re-grading and fill
work along the western perimeter (approximately 2 acres).

Task 26 — Stabilize outer slope of western perimeter berm using four to six inches of

topsoil, seed, mulch and a jute erosion control fabric.

Task 27 —Finish construction of the stormwater management pond systems. Excavate
any soil materials contained within the pond system. Excavate pond system to final
grade shown on grading plan. Stabilize pond system using four to six inches of topsoil,
seed and mulch. Place jute erosion control fabric above waterline of all pond system.

Task 28 — Pave areas of the site that require concrete spill prevention pads.

Task 29 — Erect mechanical equipment for hot asphalt mixing facility. Install any
associated structures such as: fuel tanks, asphalt tanks, additive tanks and any associated

piping.

Task 30 — Complete all on-site paving activities to stabilize roadways.

Task 31 — Construct Lab Building and associated on-site septic system (approximately 1

acre). Stabilize on-site septic system as per Rensselaer County DOH requirements.

Task 32 — Remove any and all temporary erosion and sediment control measures, such as
silt fence.

10



3.1.2 Erosion and Sediment Control Practices
Temporary erosion and sediment control practices required as part of the overall project

have been included within the proposed construction schedule developed within the

preceding section.

3.1.3 Temporary and Permanent Soil Stabilization Plan
The current SPDES General Permit for Stormwater Discharges from Construction

Activity requires that all areas of soil disturbed by construction operations be stabilized
either permanently or temporarily if no further disturbance will be conducted within a
seven (7) day period. The construction schedule proposed for the project limits the
disturbance created by each of the construction tasks to the minimum time period
necessary for completion. The construction schedule outlines the progress of the work
and an approximation of when final stabilization should be completed. Temporary
topsoil, seed, and mulch specifications are included in Appendix D. Temporary measures
will be necessary for the following work tasks:

3.1.3.1 Temporary Stormwater Holding Basins
Temporary stormwater holding basins will be constructed in the location of the final

stormwater holding basins.  Construction stormwater management basins will be
developed from the final post-construction stormwater management basins. The sediment
trap and final dry detention basin will be used to treat construction stormwater. In
accordance with the NYS DEC Sediment and Erosion Control Guidelines construction
stormwater control should provide roughly 3,600 cubic feet of storage per disturbed acre.
Given the storage volume of the sediment trap and the dry detention basin below the

primary outlets the construction disturbance should not exceed 4 acres at any one time.

3.1.3.2 Permanent Soil Stabilization
Permanent soil stabilization for the project will be undertaken upon final completion of

each individual work task. The proposed construction schedule outlines the progress of

the work tasks and when final stabilization should be completed. Topsoil, seed, and

11



mulch specifications are included in Appendices E to detail the final stabilization

procedure.

3.1.4 Temporary E&SC Material Specifications and Installation Details
Material specifications and installation details have been developed for each component

of the proposed project. Temporary material specification sheets and installation details

have been included in Appendix D.

3.1.5 Pollution Prevention Measures
During the course of construction the owner/operator and the contractor/subcontractor

will be responsible for the upkeep and maintenance of the construction site. The
construction site will be controlled to prevent incidents where construction operations can

have an impact on receiving waters.

The owner and/or contractor will mitigate waste or litter materials present on the
construction site on a daily basis. Litter and operational solid waste will be kept from
entering any waterway or other water-bearing structure and controlled on site by the
placement and use of on-site dumpsters. Dumpsters will be positioned near the

construction operations and equipped with fully functional covers.

The owner and/or contractors will prevent construction chemicals and materials from
entering any waterway or other water bearing structure. Construction chemicals, if
required during construction, will be handled, stored and used as described within the
manufacturers written instructions. At a minimum, all construction chemicals will be
stored within a covered construction trailer or box container prior to their intended use.
Any spills of construction chemicals during their use will be reported to the on-site
construction manager and/or the site stormwater inspector. Any spills occurring during
construction will be reported to NYSDEC as required and will be cleaned up according to
directions from NYSDEC where applicable. All other spills will be cleaned up according

to the manufacturer's directions.

12



Control of construction debris on the site will be undertaken by the contractor responsible
for generating the construction debris. All construction debris will be properly contained
on site during construction. A specific construction debris container will be provided
during construction. Daily construction operations will include an end of day inspection
for miscellaneous construction debris. All construction debris will be placed into the
proper containers for disposal on a daily basis. All materials will be removed to an

appropriate permitted solid waste disposal facility.

3.1.6 Discharges Associated w/ Industrial Activity
The proposed construction project does not include the temporary use of any industrial

facilities such as temporary concrete mixing facilities or hot asphalt mixing facilities. The

construction project is the development of a hot asphalt mixing facility.

3.1.7 Identify Non-Conformance w/ Technical Standard
There are no known variations from the design standard.

3.2 Post Construction Stormwater Management Practices
In accordance with Table 2 from Appendix B of the SPDES General Permit for

Stormwater Discharges from Construction Activities, the proposed re-development
project, construction of a hot asphalt mixing facility, is required to meet the design
standards contained within the New York State DEC Stormwater Design Manual (SDM).
The NYS SDM, in Chapter 3, provides a 5-step site planning methodology that must be
followed in development of a site-specific SWPPP. The required site planning process is
as follows:

1) Preserve Natural Features and Reduce Impervious Cover, then

2) Calculate Water Quality VVolume for Proposed Site, then

3) Incorporate Green Infrastructure Techniques and Standard SMP’s with Runoff

Reduction Volume (RRv) to eliminate or reduce the total proposed WQv, then

4) Use standard SMP’s to treat the remaining WQv, where applicable, then

5) Design for Volume and Rate Control Practices, where applicable.

13



Runoff Reduction, the primary component of the new design process, can be
accomplished by infiltration, ground-water recharge, reuse, recycling or
evaporation/evapotranspiration. This requirement can be accomplished by application of
on-site Green Infrastructure techniques, standard SMP’s with runoff reduction capacity,
and good operation and maintenance. The SWPPP must demonstrate that all Green
Infrastructure planning and design options were evaluated in an attempt to meet the
runoff reduction requirement and must provide documentation if any components of this
approach are not technically feasible. Projects that cannot meet the 100 percent runoff
reduction requirement must provide a justification that evaluates each of the Green
Infrastructure planning and reduction techniques, Chapter 5 of the SDM, and identifies
the specific limitations of the site that make application of the technique technically

infeasible.

Projects that cannot meet the Runoff Reduction criteria, at a minimum, must reduce a
percentage of the Runoff Reduction VVolume, for this site approximately 20 to 30 percent
of the WQv. For projects identified as “hotspots”, runoff reduction cannot be provided
by infiltration, unless an enhanced treatment for the pollutant of concern is provided

ahead of the infiltration practice.

There is only one exception to meeting the Runoff Reduction criteria (RRv), that is:
1) the RRv criteria is not required for re-development projects that meet the

application criteria in Section 9.3.1.

In general, re-development project are expected to comply with the technical standards
contained within the NYS DEC SDM. However, under circumstances where one of the
re-development application criteria contained in 9.3.1 are met and the project utilizes the
alternative sizing and selection of stormwater management controls contained within
Chapter 9 of SDM, the SWPPP can be considered in compliance with the SDM.

The re-development criteria contained in Chapter 9 of the SDM are as follows:
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1) An existing impervious area is disturbed and then reconstructed as either a
pervious or an impervious surface, and

2) There is inadequate space for controlling stormwater runoff from the
reconstructed area, or

3) The physical constraints of the site do not allow meeting the required elements

of the standard practices.

The application criteria are not solely based upon the conditions of the disturbed area. In
determining feasibility of siting SMP’s, the entire site within the property boundaries

must be considered.

The proposed project can be considered a re-development project meeting the re-
development criteria of Chapter 9 Section 9.3.1. The following section describes in detail
the Green Infrastructure techniques evaluated and the technical issues preventing the use

of each.

Step 1 - Preserve Natural Features and Reduce Impervious Cover

A.1l. Preservation of Undisturbed Areas

This green infrastructure practice requires the design engineer to delineate and place into
permanent conservation areas undisturbed forested and native vegetated areas, riparian
corridors, wetlands and natural terrain features.

The proposed site layout has taken into consideration all of the above listed site features;
however, the project applicant is not the site owner and does not have the legal property
rights to designate any area of the site as a permanent conservation area. The site layout
chosen attempts to minimize disturbance within any existing forested and vegetated areas
and limits disturbance of any natural terrain features. The drainage basin containing the
site disturbance activities does not include any known wetlands or riparian corridors. A
riparian corridor does exist in the drainage basin adjacent to the site disturbance
activities, that riparian corridor has been isolated from the proposed site disturbance
activities by a soil perimeter berm and will be maintained in an undisturbed condition.

A.2 Preservation of Buffers

This green infrastructure practice requires the design engineer to delineate and place into
permanent conservation areas vegetated buffers along perennial streams, rivers,
shorelines and wetlands.
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The proposed project has been designed to avoid all of the sensitive areas listed. The
drainage basin containing the site disturbance activities does not include any known
wetlands or perennial streams, rivers or shorelines.

The project applicant is a leaseholder on the property and does not have the legal
property rights to place land into permanent conservation areas. Additionally, the local
community has an approved Local Waterfront Revitalization (LWR) Plan for the Hudson
River riverfront area. The LWR plan requires the project sponsor to comply. The LWR
plan calls for the waterfront lands to remain developable for marine-based industrial
activity; thus, making it impracticable to preserve the riverfront areas under a permanent
conservation mechanism.

The property is situated adjacent to the Hudson River; however, the project has been
designed to limit the disturbed area within the drainage basin incident upon the Hudson
River shoreline. As part of the project, a soil perimeter berm will be developed along the
eastern crest of the river bank, isolating the project from the Hudson River corridor.

A.3 Reduce Clearing and Grading

This green infrastructure practice requires the design engineer to limit clearing and site
grading activities to the minimum amount required to develop the proposed facility.
Clearing and grading can be used to construct roadways, driveways, foundations, utilities
and stormwater management facilities.

The proposed clearing and grading activities have been minimized to the greatest extent
possible, while being able to develop the site in a manner consistent with the business
aspirations of the leaseholders. Clearing and grading has been for the most part
contained within the previously developed impervious area.

A.4  Less Sensitive Areas

This green infrastructure practice requires the design engineer to avoid sensitive areas
such as floodplains, steep slopes, erodible soils, wetlands, mature forests and critical
habitats by locating development in areas that will both fit the terrain and create the least
impact from development.

The proposed site layout has taken into account the various sensitive areas located on the
re-development parcel. The proposed site layout avoids any areas of known wetlands,
steep slopes, erodible soils and critical habitat areas. The proposed project does have a
minor impact on the local 100-year flood plain. The proposed project includes a soil
perimeter berm and an access roadway developed at an elevation capable of preventing
the project area from flooding, during a 100-year flood event (approximately elevation
19.5 feet amsl). As proposed a small section of the soil perimeter berm and access
roadway will be constructed within the existing 100-year flood plain. Approximately
1,500 cubic yards of fill material will be placed within the 100-year flood plain along the
eastern perimeter of the site. A small section (roughly 1.25 ac.) of tree-covered area will
be cleared and graded to provide additional space for the industrial activity area and to
provide an undisturbed location for an on-site septic treatment system. Clearing will be
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kept to the minimum amount required to construct the soil perimeter berm and access
roadway, as well as the on-site septic treatment system.

A.5 Open Space Design

This green infrastructure practice requires the design engineer to use cluster design, open
space design or conservation design to reduce impervious cover, preserve open space and
protect water resources.

The site layout has been developed with the above listed design strategies in mind. The
proposed site layout clusters the industrial develop within the central area of the site
leaving the remaining areas of the site undisturbed. The final site layout, as shown on the
project plan, maintains a vegetated green-space buffer surrounding the industrial activity
area that is roughly 53 percent of the property. The undisturbed buffer along the Hudson
River will help to protect water resources as well as preserve open space.

A.6 Soil Restoration

This green infrastructure practice requires the design engineer to restore the original
properties and porosity of soil by deep tilling and amendment with compost to reduce the
generation of stormwater runoff and enhance runoff reduction performance in post-
construction practices.

The proposed project, re-development of an industrial land use, includes a soil perimeter
berm and access roadway around the perimeter of the new industrial land use. All of the
land area within the perimeter berm will be maintained as industrial use. No soil
restoration work will be done within the proposed soil perimeter berm.

There are several locations on the property where past impervious areas will remain
outside the proposed soil perimeter berm and access roadway. These areas are small
sections of an old crushed stone parking area and old access roadways. These areas of
crushed stone will be removed and the crushed stone materials will be used in the site re-
development project. Following removal of the crushed stone materials, soil restoration
activities will be completed prior to returning the areas to pervious grass covered open-
space.

B.  Reduction in Impervious Cover

This green infrastructure practice requires the design engineer to evaluate the possibilities
of reducing the impervious cover created by paved travelways. The proposed site re-
development activities are for an industrial land use, only those travelways necessary for
efficient facility operation will be paved. The only additional pavement area is for the
required off-street parking spaces dictated by local building codes.

B.1 Roadway Reduction

The roadway layout is completely controlled by minimum vehicle widths, truck turning
radii and necessary vehicle movements required for efficient facility operation. All of the
roadway widths are designed to accommodate heavy trucks. Only roadways along the
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primary travel path are to be paved. Access roadways to the stockpile area will be
constructed of crushed stone materials.

B.2 Sidewalk Reduction
There are no paved sidewalks proposed as part of the project.

B.3 Driveway Reduction

Other than the paved primary access travelway, the only paved driveways relating to the
project are the bypass driveway leading to the off-street parking area and the pass-
through driveway leading to the petroleum loading/unloading facilities.

B.4 Cul-de-Sac Reduction
There are no paved cul-de-sacs proposed as part of the project.

B.5 Building Footprint Reduction

There is only one building proposed as a part of the project. The building footprint has
been reduced to the minimum size required to suit the project. The only other building
type structures proposed as part of the project are the petroleum storage facilities.

B.6 Parking Area Reduction

Parking requirements for the re-development project are controlled by the local land use
plan. The proposed project must provide parking spaces for a maximum number of
employees across two consecutive work shifts. The total parking space requirements are
twelve (12). The proposed project does provide an additional set of parking spaces, three
(3), near the lab building for daily use by state inspectors and lab personnel. Additionally,
a concrete equipment parking area will be developed, three (3) spaces. The only other
impermeable area will be developed at the petroleum loading/ unloading area.

Step 2 - Calculate Water Quality Volume
Water Quality volume calculations as required by the NYS DEC SDM are contained

within Appendix Section F. The water quality volume calculations have been provided
for the existing condition, the total proposed condition and a split in the two systems to
demonstrate the actual proposed system. Outside of the proposed facility development,
the eastern drainage basin water quality volume is reduced by nearly 80 percent, to
roughly 5,280 cubic feet. Any additional reduction in the WQv outside the limits of the
site will need to be undertaken by the City on City property, land area along Riverside

Avenue at the base of the drainage basin.

Water Quality Volume has been calculated for the area internal to the soil perimeter

berm. The design Water Quality Volume is approximately 18, 610 cubic feet.
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Step 3 - Incorporate Green Infrastructure Techniques and Standard
SMP’s with Runoff Reduction VVolume (RRv) to eliminate or
reduce the total proposed WQv

C.1 Sheetflow to Riparian Buffers and Filter Strips

This green infrastructure practice allows the design engineer to direct stormwater to
vegetated filter strips and undisturbed natural areas, such as riparian buffers or natural
depressions for treatment by filtration and infiltration.

Stormwater from within the industrial activity area cannot be discharged to the
surrounding surface areas without a Multi-Sector General Permit. To meet the discharge
conditions of the MSGP, stormwater should not be discharged to the surrounding
filtration and infiltration areas without prior pre-treatment. Therefore, no stormwater flow
will be directed from within the industrial activity area to the surrounding land surfaces,
riparian buffers or grass filter strips.

Stormwater from the outside surface of the soil perimeter containment berm along the
western side of the project area will be directed by sheet flow to the forested riparian
buffer area along the Hudson River. Stormwater flow from the outside surface of the soil
perimeter containment berm along the northern side of the project area will be directed by
sheet flow to a forested buffer area. Stormwater flow from the outside surface of the soil
perimeter containment berm along the southwestern corner of the site will be directed to a
natural vegetated filter area. Stormwater in the southwestern corner will be directed to
the storm drainage system controlled by the City of Rensselaer. Stormwater flow from
the outside surface of the remaining soil perimeter containment berm will be directed by
sheet-flow or shallow flow to the surrounding naturally vegetated areas. Ultimately, most
stormwater from the outside surface of the soil perimeter containment berm will be
directed to the storm drainage system owned by the City of Rensselaer.

C.2 Vegetated Swale
This green infrastructure practice allows the design engineer to direct stormwater to a
vegetated swale with low flow velocity for treatment by filtration and infiltration.

Stormwater from within the industrial activity area cannot be discharged to the
surrounding surface areas without a Multi-Sector General Permit. To meet the discharge
conditions of the MSGP, stormwater should not be discharged to the surrounding
filtration and infiltration areas without prior pre-treatment. Therefore, no stormwater flow
will be directed from within the industrial activity area to the surrounding land surfaces.

Stormwater flow from the outside surface of the perimeter containment berm will be
directed by sheet flow or shallow flow to the surrounding naturally vegetated areas, will
be allowed to pond and infiltrate in topographic depressions and will ultimately discharge
overland to the storm drainage system owned by the City of Rensselaer, when necessary.
There is no appropriate place on-site to utilize a vegetated swale.
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C.3 Tree Planting/Tree Pit

This green infrastructure practice allows the design engineer to conserve existing trees or
plant trees at new or re-development sites to reduce stormwater runoff, promote
evapotranspiration, increase nutrient uptake, provide shading and thermal reductions, and
to encourage wildlife habitat.

Stormwater from within the industrial activity area cannot be discharged to the
surrounding surface areas without a Multi-Sector General Permit. To meet the discharge
conditions of the MSGP, stormwater should not be discharged to the surrounding
filtration and infiltration areas without prior pre-treatment. Therefore, no stormwater flow
will be directed from within the industrial activity area to the surrounding land surfaces.

Several areas outside of the soil perimeter containment berm will be impacted during the
construction phase of the project. It will be necessary to remove some existing tree cover
from the industrial lot to re-develop the site. In total, approximately 54,000 square feet of
tree covered ground surface (new growth) will be cleared. However, there are several
locations where existing tree cover can and will be conserved. The main area of tree
cover (older growth) to be maintained is along the western slope of the property along the
Hudson River. Additionally, the small section of the site located along the southwestern
perimeter will not be disturbed by construction activity, preserving existing tree cover.
Finally, a small section of trees (new growth) along the northeastern perimeter of the site,
approximately 6,500 square feet, will be left undisturbed.

Additionally, there are very limited areas on-site that are currently covered by grass that
can be converted to tree cover by reforestation. The only area is along the southwestern
perimeter near the overlook area. It is approximately 2,400 square feet in size and will be
re-forested during the construction project.

C.4  Disconnection of Rooftop Runoff

This green infrastructure practice allows the design engineer to direct runoff from rooftop
areas to designated pervious areas to reduce runoff volumes and rates. The practice may

only be applied when “filtration/infiltration areas” are incorporated into the site design to
receive runoff from rooftops.

There is a limited amount of rooftop proposed (roughly 675 sq. ft.) as part of the project.
The rooftop is situated within the heavy industrial area. Therefore, rooftop runoff will
not be infiltrated on-site prior to pre-treatment.

C.5 Stream Day-lighting

This green infrastructure practice allows the design engineer to day-light previously
culverted or piped streams or drainageways to restore natural habitat, increase attenuation
by increasing storage size, promote infiltration, and reduce pollutant loads where feasible.

There are no existing culverted drainageways located within the proposed re-
development site. The only culverted drainageway is located adjacent to the site along
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Riverside Avenue. It belongs to the City of Rensselaer. It will be used as the outfall
structure for the proposed stormwater management system.

C.6 Rain Gardens

This green infrastructure practice allows the design engineer to manage and treat small
volumes of stormwater runoff from impervious surfaces using a conditioned soil planting
bed and planting materials to filter runoff stored within a shallow depression. Rain
gardens are passive without an underdrain connected to the storm drain system. The
storage volume of a rain garden is achieved within the gravel drainage layer, the
conditioned soil media and ponding area above the bed. Rain gardens cannot be used to
treat parking lot or roadway runoff. Treatment of these areas and other areas of increased
pollutant loading should incorporate the design elements of a bioretention practice.

All of the impervious areas associated with the proposed project are considered a
stormwater “hotspot”. Hotspot stormwater should not be directed to infiltration practices
without prior pre-treatment. No stormwater will be discharged from the active industrial
activity areas to infiltration practices prior to being pre-treated for the pollutants of
concern, petroleum.

C.7 Green Roofs

This green infrastructure practice allows the design engineer to reducing peak stormwater
flows and attenuate stormwater runoff rates. The green roof system captures rainwater
allowing evaporation or evapotranspiration.

There is a limited amount of rooftop area proposed as part of the project. As well, green
roof systems do not work during the winter months of the year, in cold climates. No
green roof systems will be developed for this seasonal industrial activity.

C.8 Stormwater Planters

This green infrastructure practice allows the design engineer to manage stormwater
within small landscaped stormwater treatment devices which can be designed to infiltrate
or filter stormwater. Three versions of stormwater planters include: contained planters,
infiltration planters and flow-through planters. Stormwater planters are not designed to
treat runoff from roadways or parking lots but are ideal for treating rooftop or courtyard
runoff. Flow through and infiltration planters should not receive drainage from
impervious areas greater than 15,000 square feet.

The majority of the proposed site is paved roadways and parking lots. In addition, the
impervious area approaches 250,000 square feet in size. Therefore, stormwater planters
are not proposed for use within the industrial activity area.

C.9 Rain Barrels and Cisterns

This green infrastructure practice allows the design engineer to capture and store
stormwater runoff to be used later for lawn or landscape irrigation or can be filtered and
used for non-potable water uses. Rain barrels are rooftop scale storage systems typically
used in residential settings while cisterns are large-scale rain barrels used in commercial
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and industrial settings. Rain barrels and cisterns are used to treat rooftop runoff. In cold
climates, cisterns will need to be protected from freezing or taken out of service during
the winter months. Year round use of cisterns in cold climates is not recommended.

A small cistern could be utilized for collection of rooftop stormwater during the operating
season. Stormwater collected from the rooftop area can be used as non-potable water in
the on-site sanitary system. The cistern will need to be de-watered during the winter
months while the site is non-operational and water re-use is very limited.

C.10 Porous Pavements

This green infrastructure practice allows the design engineer to use a broadly defined
group of pervious pavements in roads, parking areas, sidewalks and plaza surfaces.
Permeable pavements are designed to allow rainfall through the surface into an
underlying reservoir where it can infiltrate, reducing stormwater runoff from the site.

Due to the high risk of clogging the pavement voids and underlying soils, permeable
pavement should be limited in their use. Areas with high amounts of sediment-laden
runoff and high traffic volumes are likely causes of system failure. High volume parking
lots, particularly parking drive aisles, high dust areas, and areas with heavy equipment
traffic, are not recommended for this practice. Permeable pavement infiltration areas
should not be used to treat stormwater hotspots, or areas where land use or activities have
the potential to generate highly contaminated runoff.

Due to the use of heavy equipment, high traffic volumes and the generation of sediment
or dust, permeable pavements will not be used on-site. All stormwater from the paved
areas of the site will be directed to the stormwater management system for treatment prior
to discharge.

C.11 Stormwater Re-use

During the proposed site operations, it will be necessary to control the generation of
fugitive dust. In accordance with the dust control plan generated for the site, stormwater
collected in the stormwater treatment system will be available for use as a daily dust
suppressant for the on-site haul roads. Water will be applied to the roadway surfaces, as
needed, to eliminate the generation of fugitive dust. Depending on the time of year,
stormwater re-use may be a significant component of the stormwater management
program. Alternatively, there are times of the year when stormwater re-use will be
minimal or non-existent.

C.12 Utilization of Standard SMP’s with Runoff Reduction Capacity

C.12.1 Infiltration Practices (90% Reduction of WQV)

The standard SMP of infiltration cannot be used with stormwater generated within a
“hotspot” area. Stormwater generated within “hotspot” areas must be pre-treated for the
pollutants of concern prior to being discharged to an infiltration practice. Additionally,
on-site soils are not capable of supporting full-scale infiltration practices (D soils, lake
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clays). Therefore, infiltration practices are not proposed as a part of the on-site
stormwater management system.

C.12.2 Bioretention Practices (80% WQv Reduction - A and B Soils (No
underdrain)/40 % WQv Reduction - C and D Soils (With

underdrain)
The standard SMP of bioretention cannot be used with stormwater generated within
“hotspot” areas. Bioretention practices are primarily an infiltration practice. All non-
hotspot stormwater directed to a bioretention practice must be pre-treated by an open
channel with a level spreader, a gravel diaphragm and a grass filter strip as well as being
treated for any pollutants of concern. The limitations presented by bioretention make the
use of these systems unavailable in the management of stormwater for the proposed
project.

C.12.3 Dry Swale (40% A and B Soils / 20% C and D Soils)

Open channel systems are vegetated drainage channels designed to capture and treat the
WQv within dry and wet cells formed by check dams or other means. Open channels
swales require significant lengths to effectively treat the water quality volume. There is
insufficient room on-site to use open channel systems.

Step 4 - Use Standard SMP’s to treat the remaining WQv
Standard SMP’s will be used to treat the remaining WQv not eliminated through Runoff

Reduction techniques, such as Green Infrastructure or Standard SMP’s with Runoff
Reduction capacity. In accordance with the NYS DEC SDM standard SMP’s include:
Ponds, Wetlands, Infiltration Practices, Filtration and Open Channels. Stormwater from
“hotspot” areas cannot be discharged to infiltration practices without first being treated
for the pollutant of primary concern. Additionally, stormwater from “hotspot” areas
should not be directly discharged to ponds or wetlands that are in direct contact with the
groundwater table. Thus, the remaining WQV not eliminated by Runoff Reduction will
be treated through the use of a standard SMP, Filtration. In accordance with Chapter 9 of
the SDM, re-development projects which meet the re-development criteria must at a
minimum treat 25 percent of the WQv through standard SMP’s.

Use of standard SMP’s is planned for the WQv not addressed as a component of the
Runoff Reduction criteria. Stormwater incident upon the active industrial activity area
will be directed to the stormwater management system by two grass-lined surface

channels. Stormwater will be directed to an isolated sediment trap. From the sediment
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trap’s primary discharge point, a set of inverted culvert pipes, stormwater (the WQv) will

be directed to a surface sand filter prior to discharge from the site.

Step 5 - Design for Volume and Rate Control Practices
Standard SMP’s, a dry detention basin, will be used to control the volume and discharge

rate for storms larger than the WQv storm event. Channel protection, or the 1-year 24-
hour storm event, will be held for the required 24-hour period. The 10-year and 100-year
storms will be discharged to the City of Rensselaer Stormwater Management System at a

rate lower than pre-development conditions.

3.2.1 Stormwater Management Structures

3.2.1.1 Stabilized/Paved Site Entrances
The main entrance and exit for the blacktop manufacturing operation will be permanently

stabilized using asphalt materials for a distance of approximately 200 feet up to the

locking gate providing access control to the site.

3.2.1.2 Stabilized Site Access Roadways
In conjunction with the asphalt pavement stabilized construction entrances, all of the on-

site roadways and vehicle parking areas will be stabilized using a minimum of four

inches of asphalt binder course as a surface pavement.

3.2.1.3 Stormwater Perimeter Berms
Stormwater perimeter berms will be constructed around the perimeter of the site to

provide a means for control of stormwater. The berms will range in height and will be
constructed using the soils excavated from the site. The berms will act to prevent the on-
flow of stormwater to the site as well as collect all stormwater from within the site for

treatment prior to final off-site discharge to the Hudson River.

3.2.1.4 Site Re-Grading Activities
The most extensive re-grading operations at the site will be focused along the plant and

stockpile area. Along the northern perimeter, soils will be excavated to create a level

space for the erection of the blacktop manufacturing plant. South of the plant area and
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adjacent to the stormwater management pond, the stockpile area shall be re-graded to

create an outdoor storage area with a minimum two percent grade.

3.2.1.5 Stormwater Conveyance Structures
Two stormwater conveyance structures will be developed along the western perimeter of

the stormwater management area. A shallow stone-lined, trapezoidal drainage channel
will be located along the southern perimeter of the stormwater management area adjacent
to the stockpile area. This structure will collect stormwater from the stockpile area and
direct it toward the west to the sediment trap. In addition, a stone-lined, trapezoidal
drainage swale will be located along the northern perimeter of the stormwater
management area and will collect stormwater from the partially-paved blacktop plant
area and direct it toward the sediment trap.

3.2.1.6 Sediment Trap
A small sediment trap (40" x 90°) will be constructed along the northern side of the

stormwater management area. The sediment trap is located between the unpaved
stockpile area, the partially-paved blacktop plant area and the stormwater management
system. Stormwater incident upon the site will be routed by overland flow to the
drainage channels which discharge to the sedimentation trap. The sediment trap will
discharge smaller storm events to a passive surface sand filter. Excess stormwater above
the capacity of the sedimentation trap and the surface sand filter will be directed by

overflow outlets to the stormwater management pond.

3.2.1.7 Stormwater Sand Filter
A passive sand filter will be constructed along the eastern perimeter of the stormwater

management area. The sand filter will be the primary treatment mechanism for WQv
storm events. WQv storm events will be directed to the sand filter from the sediment trap
by a controlled outlet system. The 2,495 square foot surface sand filter will discharge
treated stormwater to the surrounding stormwater culvert system. Excess stormwater
above the capacity of the surface sand filter will be directed by an overflow outlet to the

dry detention basin for volume and rate control prior to discharge.
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3.2.1.8 Stormwater Management Basin

The stormwater management basin will be constructed to meet the acceptable design
standards contained within the NYS Stormwater Design Manual. The 13,236 square foot
basin will be the terminus for all excess stormwater collected and treated on-site. The
basin has been designed to include outlets capable of controlling stormwater from the site
under various design storms. All inlet and outlet features will be constructed with stone-
lined entrance/exit channels. Discharge from the stormwater management basin will be
directed to the existing stormwater drainage system for discharge off-site to the Hudson
River. Discharge from the basin structure will be controlled at the outlet by construction

of a low-level outlet, as well as an overflow outlet.

3.2.2 Permanent Material Specifications and Installation Details
Material specifications and installation details have been developed for each component

of the proposed project. Permanent material specification sheets and installation details
have been included in Appendix E.

3.2.3 Identify Non-Conformance w/ Technical Standard
There are no know locations where the proposed post-construction stormwater

management system will not meet the design criteria establish within the New York State
Department of Environmental Conservation’s Stormwater Design Manual for re-

development projects.

3.2.4 Summary of Sizing Criteria

3.2.4.1 Stormwater Conveyance Structures
Two trapezoidal stone-lined drainage channels will be constructed to convey stormwaters

from their sub-catchment areas to the stormwater treatment devices. The first will be
located along the southern side of the stormwater management area and will capture and
convey surface waters after they flow across or are incident upon the unpaved outdoor
storage area (stockpile area). The stone-lined conveyance structure will be a 1.5-foot
deep trapezoidal channel with 3:1 side slopes and a five-foot bottom width. Design
parameters are obtained from the Grassed Waterway Detail contained within the NYS

Standards and Specification for Sediment and Erosion Control. In accordance with these
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standards, a stone-lined channel shall be designed using the 10-year 24-hour storm event.
Stormwater routing was conducted using TR20 modeling developed by Hydrocad.
Results from the modeling suggest that the channel during the design event will
adequately handle a capacity of 52 cfs, which is well above the capacity required of
approximately 35 cfs. Modeling results, however, determine that the channel would flow
with a velocity of approximately 3.6 fps. Using the chart of Permissible Velocities for
Selected Seed Mixtures contained within the NYS Standards and Specification for
Sediment and Erosion Control (Page 3.25), any seed mixture should adequately handle
the expected velocities on erosion resistant soils, such as the clayey soils present on this
site. However, if easily eroded soils are encountered, mixed grasses, smooth brome grass
or Kentucky blue grass should be used and a stone channel-lining should be installed

along the bottom of the channel.

The second conveyance structure is located along the northern perimeter of the
stormwater management area and it will collect and convey stormwater flowing across
the blacktop plant area. Design parameters are obtained from the Grassed Waterway
Detail contained within the NYS Standards and Specification for Sediment and Erosion
Control. In accordance with these standards, a grass-lined channel shall be designed
using the 10-year 24-hour storm event. Stormwater routing was conducted using TR20
modeling developed by Hydrocad. Results from the modeling suggest that the channel
during the design event will adequately handle a capacity of 52 cfs. This is well above
the capacity required of approximately 35 cfs. Modeling results, however, determine that
the channel would flow with a velocity of approximately 3.6 fps. Using the chart of
Permissible Velocities for Selected Seed Mixtures contained with the NYS Standards and
Specification for Sediment and Erosion Control (Page 3.25), any seed mixture can
adequately handle the expected velocities on erosion resistant soils, such as the clayey
soils present on this site. However, if easily eroded soils are encountered, mixed grasses,
smooth brome grass or Kentucky blue grass should be used and a stone channel-lining

should be installed along the bottom of the channel.

3.2.4.2 Sediment Trap
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An isolated single pond sediment trap will be constructed as part of the stormwater
management system. The sediment trap will be located directly adjacent to the unpaved
stockpile area and the partially-paved blacktop plant area. The sediment trap has been
designed to meet the intent of the NYS DEC SDM. The sediment trap has been designed
to contain twenty-five percent (25%) of the WQv storm event. The sediment trap will be
developed with a low level outlet, a primary outlet and an overflow outlet. Low level and
primary outlet will discharge to the sand filter. The overflow outlet will discharge to the

dry detention basin.

3.2.4.3 Sand Filter
A surface sand filter will be constructed as part of the stormwater management system.

The surface sand filter has been designed to meet the intent of the NYS DEC SDM. The
surface sand filter will have a total surface area of 2,495 square feet. The extended
detention provided above the surface sand filter is capable of containing the 1-Yr 24-hour
storm event, providing Channel Protection as required by the NYS DEC SDM. The
surface sand filter will discharge from the under-drain system to a manhole and culvert
system connected to the existing City of Rensselaer Stormwater management System.
During larger storms, excess stormwater above the capacity of the surface sand filter will
be diverted to the dry detention facility for treatment prior to discharge. On-site re-use of
stormwater as a dust control material will be withdrawn for the surface sand filter for re-

use.

3.2.4.7 Stormwater Detention Basin
A stormwater dry detention basin will be constructed as part of the stormwater

management system. The basin structure will be graded to meet all of the criteria
outlined within the NYS Stormwater Design Manual. The new basin will be the
overflow treatment device in the stormwater management system. Excess stormwater,
above the WQv storm event, will be routed from the sediment trap to the dry detention
pond. The pond system has been designed to provide internal slopes not exceeding 3:1.
Sediment storage capacity has been included below the low-level spillway. The outlet
device configuration is based upon use of a primary concrete drop structure with an open-

grate outlet and a low-level outlet device. A valved two-inch diameter de-watering outlet
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will be placed at elevation 15 feet above msl. Small diameter orifice type outlets will be
constructed in accordance with the NYS DEC SDM. The primary overflow outlet, a
grated horizontal opening, will be set at elevation 20 feet amsl. The corresponding top of
the impoundment structure is established at elevation 21 feet above msl. Stormwater
routing of the critical storm events has been conducted using Hydrocad TR20 stormwater
modeling. The results indicate the stormwater control system will function adequately
for all expected storm events up to, and including, the 100-year 24-hour storm event.
Results suggest the primary 2’ by 2’ open-grate outlet will adequately control the
stormwater flows of the 100-year storm event. Full site modeling for post-construction
stormwater control conditions, suggests the outfall and grading changes at the site will
not exacerbate the stormwater flows within the sub-catchment containing the existing

stormwater drainage system.

3.2.4.8 Hydrologic And Hydraulic Analysis For All Structural Components
Hydrologic analysis of the site has been prepared using Hydrocad TR20 modeling.

Results of the hydrologic modeling are included in Appendix F. Hydraulic analysis of
the proposed stormwater management structures has been completed in accordance with
the NYS Stormwater Design Manual and/or the NYS Standards and Specification for

Sediment and Erosion Control.

Appendix F contains several runs of the stormwater models. A pre-construction model
has been developed to predict the existing conditions at the City of Rensselaer
Stormwater management System given the current state of the un-used industrial
property. Model results have been included for the WQv, 1-yr., 10-Yr and 100-Yr 24-
Hour storm events. Additionally, the proposed conditions, after construction, have been
provided. The models contain the same references to the Cityof Rensselaer Stormwater
management System. The same storm events have been modeled. A summary of the pre

and post development model results is provided.

4.0 INSPECTION SCHEDULE
In accordance with the New York State Standards and Specifications for Erosion and

Sediment Control, New Castle Asphalt will inspect and ensure that the erosion and
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sediment controls identified in the SWPPP are being maintained in effective operating
condition at all times. Also as required by this document, New Castle Asphalt will

perform a site inspection following every storm event.

Under the SPDES General Construction Permit (GP-0-08-001), site inspections are
required to be performed at least once every seven days by a qualified inspector'. The
site inspection will include an evaluation of all erosion and sediment control practices to
ensure integrity and effectiveness, all post-construction stormwater management
practices under construction to ensure that they are constructed in conformance with the
SWPPP, all areas of disturbance that have not achieved final stabilization, and all points

of discharge from the construction site.

Following each inspection, the qualified inspector will prepare an inspection report,
which will include and/or address, at a minimum, the following:
e Date and time of inspection;
e Name and title of person(s) performing inspection;
e A description of the weather and soil conditions (e.g. dry, wet, saturated) at the
time of inspection;
e A description of the condition of the runoff at all points of discharge from the
construction site. This shall include identification of any discharges of sediment
from the construction site. Includes discharges from conveyance systems (i.e.

pipes, culverts, ditches, etc.) and overland flow;

! Qualified Inspector — A person that is knowledgeable in the principles and practices of erosion and
sediment control, such as a licensed Professional Engineer, Certified Professional in Erosion and Sediment
Control (CPESC), licensed Landscape Architect, or other Department endorsed individual(s). It also means
someone working under the direct supervision of the licensed Professional Engineer or licensed Landscape
Architect, provided that person has training in the principles and practices of erosion and sediment control.
Training in the principles and practices of erosion and sediment control means that an individual
performing a site inspection has received four hours of training, endorsed by the Department, from a Soil
and Water Conservation District, CPESC, Inc. or other Department endorsed entity in proper erosion and
sediment control principles no later than two years from date this general permit is issued. After receiving
the initial training, an individual working under the direct supervision of the licensed Professional Engineer
or licensed Landscape Architect shall receive four hours of training every three years. Note: Inspections of
any post-construction stormwater management practices that include structural components, such as a dam
for an impoundment, shall be performed by a licensed Professional Engineer.
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A description of the condition of all natural surface water bodies locted within, or
immediately adjacent to, the property boundaries of the construction site which
receive run-off from the disturbed areas. This shall include identification of any
discharges of sediment to the surface water body;

Identification of all erosion and sediment control practices that need repair or
maintenance;

Identification of all erosion and sediment control practices that were not installed
properly or are not functioning as designed and need to be reinstalled or replaced;
Description and sketch of areas that are disturbed at the time of the inspection and
areas that have been stabilized (temporary and/or final) since the last inspection;
Current phase of construction of all post-construction stormwater management
practices and identification of all construction that is not in conformance with the
SWPPP and technical standards; and

Corrective action(s) that must be taken to install, repair, replace or maintain
erosion and sediment control practices; and to correct deficiencies identified with
the construction of the post-construction stormwater management practice(s).
Digital photographs, with date stamp, that clearly show the condition of all
practices that have been identified as needing corrective actions. The qualified
inspector shall attach paper copies of the photographs to the inspection report
being maintained on-site within seven (7) days of the date of inspection. The
qualified inspector shall take digital photographs, with date stamp, that clearly
show the condition of the practices after the corrective actions has been
completed. The qualified inspector shall attach paper copies of the photographs
to the inspection report that documents the completion of the corrective action

work within seven (7) days of that inspection.

Within one business day of the completion of an inspection, the qualified inspector will

notify New Castle Asphalt and appropriate contractor (or subcontractor) of any corrective

actions that need to be taken. The contractor (or subcontractor) shall begin implementing

the corrective actions within one business day of this notification and shall complete the

corrective actions in a reasonable time frame.
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All inspection reports will be signed by the qualified inspector. The inspection reports
will be maintained on site with the SWPPP.

New Castle Asphalt will have a qualified professional® perform a final site inspection
prior to submitting the NOT. The qualified professional will certify that all disturbed
areas have achieved final stabilization; all temporary structural erosion and sediment
control measures have been removed; and that all post-construction stormwater
management practices have been constructed in conformance with the SWPPP by signing

3n

the "Final Stabilization®™ and "Post-Construction Stormwater Management Practice™

certification statements on the NOT.

New Castle Asphalt will retain a copy of the General Permit GP-0-10-001, the NOI, MS4
Acceptance Letter, the NOI Acknowledgment Letter, the SWPPP and any inspection
reports that were prepared in conjunction with this permit for a period of at least five
years from the date that the site achieves final stabilization. This period may be extended

by the Department, in its sole discretion, at any time upon written notification.

5.0 OPERATIONS AND MAINTENANCE PLAN
The following section describes the inspection and maintenance schedules for each of the

stormwater treatment systems. Inspection and maintenance of these systems are the

responsibility of New Castle Asphalt LLC, or the current property owner. Following

2 Qualified Professional — A person that is knowledgeable in the principles and practices of stormwater
management and treatment, such as a licensed Professional Engineer, licensed Landscape Architect or other
Department endorsed individual(s). Individuals preparing SWPPPs that require the post-construction
stormwater management practice component must have an understanding of the principles of hydrology,
water quality management practice design, water quantity control design, and, in many cases, the principles
of hydraulics in order to prepare a SWPPP that conforms to the Department's technical standard. All
components of the SWPPP that involve the practice of engineering, as defined by the NYS Education Law
(see Article 145), shall be prepared by, or under the direct supervision of, a professional engineer licensed
to practice in the State of New York.

® Final Stabilization means that all soil-disturbing activities at the site have been completed and a uniform,
perennial vegetative cover with a density of eighty percent has been established or equivalent stabilization
measures (such as the use of mulches or geotextiles) have been employed on all unpaved areas and areas
not covered by permanent structures.
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construction of the stormwater treatment system, monitoring (during the construction
cycle) will be performed monthly and following all major storm events (>1 inch in 24
hours). After the construction cycle is complete, monitoring will be performed on a
quarterly basis in accordance with a Multi-Section General Permit for Stormwater
Discharges Associated with an Industrial Activity. Monitoring will verify that all
stormwater management systems are working as intended. Dewatering times will be
monitored and recorded to determine if maintenance activities are necessary. A logbook

of all maintenance activities will be maintained on site.

5.1 Drainage Swale
As stated in the New York State Stormwater Management Design Manual, the following

criteria are required as part of the maintenance for open channel systems:
e Sediment build-up within the bottom of the channel or filter strip is removed
when 25% of the original WQy volume has been exceeded,
e Vegetation in dry swales is mowed as required during the growing season to

maintain grass heights in the 4 to 6 inch range.

5.2 Stormwater Management Basins
As stated in the New York State Stormwater Management Design Manual, the following

criteria are required as part of the maintenance for the stormwater managementsystem:

e The principal spillway shall be equipped with a removable trash rack, and must be
generally accessible from dry land;

e Sediment removal in the sediment trap shall occur every five to six years or after
50% of total sediment trap capacity has been lost;

e As the basins collect stormwater runoff from the hot asphalt mixing facility
(blacktop plant), the removed media will be examined for visual or odor
indications of petroleum or chemical contamination. In the event of a noticeable
sheen or odor, the material will be sampled, analyzed, and disposed of in
accordance with current regulatory standards.
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Care should be exercised during basin drawdown to prevent rapid drawdown and
minimize downstream discharge of sediments or anoxic water. The approving
jurisdiction (NYSDEC and/or City of Rensselaer) should be notified before
draining the basin;

The basins shall not be drained during the spring season. Due to temperature
stratification and high chloride concentrations at the bottom, the water may

become highly acidic and anoxic and may cause negative downstream effects.
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Contractor Certification Statement

“ | hereby certify that | understand and agree to comply with the terms and conditions of
the SWPPP and agree to implement any corrective actions identified by the qualified
inspector during a site inspection. | also understand that the owner or operator must
comply with the terms and conditions of the most current version of the New York State
Pollutant Discharge Elimination System (SPDES) general permit for stormwater
discharges from construction activities and that it is unlawful for any person to cause or
contribute to a violation of water quality standard. Furthermore, | understand that
certifying false, incorrect or inaccurate information is a violation of the referenced permit
and the laws of the State of New York and could subject me to criminal, civil and/or
administrative proceedings.”

Specific Elements Contractor is Responsible For Implementing:

Signed:
Name:
Title:
Date:

Name of Contractor’s Trained Individual Responsible for Implementation of SWPPP:

Name:
Title:

Name of Contracting Firm:
Address:

Telephone Number:

Name of Site: New Castle Asphalt Rensselaer Construction Project

35



APPENDIX A



| 1358331598 I

NOTI CE OF | NTENT

New York State Department of Environmental Conservation

‘ Division of Water
e 625 Broadway, 4th Floor NYR | | | | |

Albany, New York 12233-3505 (for DEC use only)
Stormnat er Di scharges Associated with Construction Activity Under State

Pol | utant Di scharge Elimnation System (SPDES) General Permt # GP-0-10-001
Al'l sections rmust be conpleted unl ess otherwi se noted. Failure to conplete all itens may
result in this formbeing returned to you, thereby del ayi ng your coverage under this
CGeneral Permit. Applicants nust read and understand the conditions of the permt and
prepare a Stormvater Pollution Prevention Plan prior to subnmitting this NO. Applicants
are responsible for identifying and obtaining other DEC pernmits that may be required.

- | MPORTANT-
RETURN THI S FORM TO THE ADDRESS ABOVE

ONNER/ OPERATOR MUST SI GN FORV

/ Owner/ Qperator I nformation \

Owner / Oper at or (Conpany Name/ Private Oaner Name/ Muni ci pal ity Nane)

Nielw [Clals|t |l |e|] |[Als|plhla]l |t LIL|C

Owner/ Oper at or Cont act Person Last Name (NOT CONSULTANT)

Oper at or Contact Person First Name

Owner/ Operat or Mailing Address

State Zip

NY 12/1/8|8]-

Phone (Oaner/ QOper at or) Fax (Oaner/ Qper at or)
5/18/-4/32/-4470 5/1/8/-14/3/12/-149|0/1

Emai | (Oaner/ QOper at or)

(not required for individuals)
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| 1863331599 I
f Project Site Information \

Project/Site Nane
Rleinis s|l |e|a]|r Pl lajn|t Clojnisit|r|ujc|t]i o/n| |[Plr|o]j elc]|t

Street Address (NOT P. O. BOX)
Rli |v|e|r|s]i |d|e Dir|i |v|e

Si de of Street
ONorth O South O East @ \\ést

City/ Town/ Vi | | age (THAT | SSUES BUI LDI NG PERM T)
Citly| |olf Rle/nis|s|ell lalel|r

State Zip Count y DEC Regi on
N|Y 1121144 - Reln|s|s ell |ale]|r H’

Nane of Nearest Cross Street
I |r lwli |n St lelwair |t Eix|p|r e/s|s|wlaly

Di stance to Nearest Cross Street (Feet) Project In Relation to Cross Street
0 ®North O South O East O West

Tax Map Nunbers Tax Map Nunbers

Sect i on- Bl ock- Par cel

15/4/-/5/-13

Z /

1. Provide the Geographic Coordinates for the project site in NYTM Units. To do this you
nmust go to the NYSDEC Stormmater Interactive Map on the DEC website at:

www. dec. ny. gov/ i msmaps/ st or mvat er/ vi ewer . ht m

Zoominto your Project Location such that you can accurately click on the centroid of
your site. Once you have | ocated your project site, go to the tool boxes on the top and

choose "i"(identify). Then click on the center of your site and a new w ndow cont ai ni ng
the X, Y coordinates in UTMw Il pop up. Transcribe these coordinates into the boxes
bel ow. For problens with the interactive map use the help function.
X Coordi nates (Easting) Y Coordi nates (Northing)
60/ 2|38 4 41719199 7

2. What is the nature of this construction project?

O New Construction

® Redevel opnment with increase in inperviousness

O Redevel opnment with no increase in inperviousness
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| 7387331596

3. Select the predom nant |and use for both pre and post devel opment conditions.

SELECT ONLY ONE CHAO CE FOR EACH

Pr e- Devel opnent
Exi sting Land Use

O FOREST

O PASTURE/ OPEN LAND

O CULTI VATED LAND

O SI NGLE FAM LY HOMVE

O SINGLE FAM LY SUBDI VI SI ON
O TOMN HOVE RESI DENTI AL

O MULTI FAM LY RESI DENTI AL

O I NSTI TUTI ONAL/ SCHOCL

O | NDUSTRI AL

O COMVERCI AL

O ROAD H GHWMWAY

O RECREATI ONAL/ SPORTS FI ELD
O BI KE PATH TRAI L

O LI NEAR UTILITY

@ PARKI NG LOT

Post - Devel oprent
Future Land Use

O SINGLE FAM LY HOVE Nunber of Lots
O SINGLE FAM LY SUBDI VI SI ON
O TOWN HOVE RESI DENTI AL

O MULTI FAM LY RESI DENTI AL

O I NSTI TUTI ONAL/ SCHOOL

® | NDUSTRI AL

O COWWERCI AL

O MUNI CI PAL

O ROAD/ HI GHWAY

O RECREATI ONAL/ SPORTS FI ELD
O Bl KE PATH TRAI L

O LI NEAR UTILITY (water, sewer, gas, etc.)
O PARKI NG LOT

O CLEARI NG GRADI NG ONLY

O DEMOLI TI ON, NO REDEVELOPMENT

O OTHER O WELL DRI LLING ACTIVITY *(O I, Cas, etc.)
O OTHER
*note: for gas well drilling, non-high volume hydraulic fractured wells only

4. WII future use of this site be an agricultural property as defined
by the NYS Agriculture and Markets Law ? O Yes ®No

5. I's this a project which does not require coverage under the General

Permt (e.g. Project done under an Individual SPDES Permt, or OYes @No
depart ment approved renediation)?

6. Is this property owned by a state authority, state agency, federal

government or | ocal governnent? ®Yes ONo

7. In accordance with the | arger common plan of devel opnent or sale, enter the total

project site acreage, the acreage to be disturbed and the future inpervious area
(acreage)within the disturbed area. Round to the nearest tenth of an acre.

Total Site Acreage To Exi sting | npervi ous Fut ure | npervi ous
Acr eage Be Di st urbed Area Wthin D sturbed Area Wthin D sturbed

124 6.1 6/.1 5/.6]

8. Do you plan to disturb nmore than 5 acres of soil at any one tine? OYes ®No

9. Indicate the percentage of each Hydrologic Soil G oup(HSG at the site.
A B C D

% % % 100 %
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10. Is this a phased project? OYes ® No
1 E H | g q Start Date End Dat e
. Enter the planned start an
_end_dates of the disturbance 6 / 1 / 21011 - 9 / / 2 111

Identify the nearest,
runoff will discharge.

ﬁ.

Name

natural, surface waterbody(ies) to which construction site \

Hiu|d /s|o|n RiT |vi|e]|r

O Stream/ Creek On Site
O Stream/ Creek Of Site
On Site
Of Site

O River
® River
O Lake On Site
O Lake Of Site
O QG her Type On Site
O O her Type Of Site

12b)

12b)

12a. Type of waterbody identified in
Question 127
OWetland / State Jurisdiction On Site (Answer
OWetland / State Jurisdiction Of Site
O Wetland / Federal Jurisdiction On Site (Answer
OWetland / Federal Jurisdiction Of Site

12b. How was the wetl and i dentified?

O Regul atory Map

O Del i neat ed by Consul t ant

O Delineated by Army Corps of Engi neers

O O her (identify)

<

4

13. Has the surface waterbody(ies)

in question 12 been identified as a

. : OYes @No
303(d) segnent in Appendix E of GP-0-10-0017
14. Is this project located in one of the Watersheds identified in
Appendi x C of GP-0-10-001? OYes @No
15. Is the project |ocated in one of the watershed
areas associated with AA and AA-S classified OYes @ No

waters? |f no,

ski p question 16.
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16. Does this construction activity disturb land with
no exi sting inmpervious cover and where the Soil Sl ope OVYes @ No
Phase is identified as an E or F on the USDA Soi
Survey? If Yes, what is the acreage to be disturbed?
17. WIIl the project disturb soils within a State
regul ated wetl and or the protected 100 foot adjacent OYes ®No
area?
18. Does the site runoff enter a separate storm sewer
system (i ncl udi ng roadsi de drains, swales, ditches, ®Yes ONo O Unknown

cul verts, etc)?

19. What is the name of the nunicipality/entity that owns the separate storm sewer systenf?
Cliltlyl |of Rlenis s|e|l |aje|r
20. Does any runoff fromthe site enter a sewer classified
as a Conbi ned Sewer? OYes ®No O Unknown
21. Has the required Erosion and Sedi ment Control conponent of the
SWPPP been devel oped in conformance with the current NYS ®Yes O No
St andards and Speci fications for Erosion and Sedi nent Contro
(aka Bl ue Book) 7
22. Does this construction activity require the devel opnent of a
SWPPP t hat includes Water Quality and Quantity Control ®Yes ONo
conponent s (Post-Construction Stormwater Managenent Practices)
(If No, skip questions 23 and 27-35)
23. Have the Water Quality and Quantity Control components of the
SWPPP been devel oped in conformance with the current NYS ®Yes ONo

St or mvat er Managenent Design Manual ?
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| 4262331595

ﬂ4. The Stormmater Pollution Prevention Plan (SWPPP) was prepared by:

® Pr of essi onal Engi neer (P.E.)

O Soi | and Water Conservation District (SWD)

O Regi stered Landscape Architect (R L.A)

OCertified Professional in Erosion and Sedi nent Control (CPESC)
O Omner / Oper at or

O O her

SWPPP Pr epar er

Cont act Nanme (Last, Space, First)

SWPPP Preparer Certification

| hereby certify that the Stormmater Pollution Prevention Plan (SWPP) for
this project has been prepared in accordance with the terns and conditions of
the GP-0-10-001. Furthermore, | understand that certifying false, incorrect
or inaccurate information is a violation of this permt and the [ aws of the
State of New York and could subject ne to crimnal, civil and/or

adm ni strative proceedi ngs.

First Nane

M
Malr k D

Last Nanme
Vii |s|s|clhle|r

Si gnat ure

Dat e
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25. Has a construction sequence schedul e for the planned nmanagenent
practices been prepared? ®Yes ONo
26. Sel ect all of the erosion and sedinent control practices that will be
enpl oyed on the project site:
Tenporary Structural Veget ati ve Measures
O Check Dans O Brush Matting
O Construction Road Stabilization O Dune Stabilization
® Dust Control O Grassed Wt erway
O Earth D ke ® Ml chi ng
O Level Spreader O Protecting Vegetation
O Perimeter Dike/ Swal e O Recreation Area | nprovenent
O Pipe Slope Drain ® Seedi ng
O Portabl e Sedi ment Tank O Soddi ng
O Rock Dam O Straw Hay Bal e Di ke
® Sedi ment Basin O Streanbank Protection
® Sedi ment Traps O Tenporary Swal e
®Silt Fence ® Topsoi | i ng
® Stabilized Construction Entrance O Veget ati ng WAt er ways
O StormDrain Inlet Protection Per manent Struct ur al
O Straw Hay Bal e Di ke
O Tenporary Access Waterway Crossing O Debris Basin
O Tenporary Storndrain Diversion O Diversion
O Tenporary Swal e O G ade Stabilization Structure
O Turbidity Curtain ® Land G ading
O Véter bars ® Li ned Waterway (Rock)
O Paved Channel (Concrete)
Bi ot echni cal O Paved Fl ume
O Brush Matting O Retai ning Wal |
OWattling O Riprap Sl ope Protection
O Rock Cutlet Protection
O her O Streanbank Protection
Ple anenit edi menit p
Ple ajne/njt Diejt |e/n|t|i o|n S|i|n
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| 0199331590

Water Quality and Quantity Control

Inportant: Conpletion of Questions 27-35 is not required
if response to Question 22 is No.

/ Post - Constructi on St or mnat er Management Practices

27. Indicate all Stormmater Management Practice(s) that will be
instal |l ed/ constructed on this site:

Ponds Wet | ands
O M cropool Extended Detention (P-1) O Shal | ow Wetl and (W 1)
O Wet Pond (P-2) O Ext ended Detention Wetland (W 2)
O Wet Extended Detention (P-3) O Pond/ Wt | and Syst em (W 3)

O Miltiple Pond System (P-4)
O Pocket Pond (P-5)

O Pocket Wetl and (W4)

Infiltration
Filtering Olnfiltration Trench (I-1)
@ Surface Sand Filter (F-1)

O Underground Sand Filter (F-2)

Olnfiltration Basin (I-2)
ODry Well (1-3)

O Perineter Sand Filter (F-3) O Underground Infiltration System
OOganic Filter (F-4) Open Channel s
O Bioretention (F-5) ODy Swale (O 1)
® (Ot lri=g O Vet Swale (O 2)
Alternative Practice Verified Proprietary Practice
O Rai n Garden O Hydr odynanmni c
O G stern O Wt Vaul t
O G een Roof O Media Filter

O Stormvat er Pl anters
\\ O Per neabl e Pavi ng (Mbdul ar Bl ock)

4

28. Descri be ot her stornwater managenment practices not |isted above or
expl ain any devi ations fromthe techni cal standards.

trap and sand filter for CPv and larger storm events.

Sediment Trap prior to primary surface sand filter for WQv. Dry Detention Basin subsequent to s¢

29. Has a long term Operati on and Mii ntenance Plan for the
post-construction stornwater managenent practice(s) been ®Yes ONo
devel oped?

If Yes, Identify the entity responsible for the long term Qperati on and Mai nt enance

Nie/w |Cla|s|t |l le| |Als|p/hja]|l |t LILIC
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30. Provide the total water quality volume required and the total provided for the site.

WYy Required W) Provi ded
0.14]3 acre-feet 0].43 acre-feet
@1. Provide the following Unified Stormmater Sizing Criteria for the site. \
Total Channel Protection Storage Volume (CPv) - Extended detention of
post - devel oped 1 year, 24 hour storm event
CPv Required CPv Provi ded
0/.8|8 acre-feet 0/.8/8 acre-feet

3la. The need to provide for channel protection has been wai ved because:
® Site discharges directly to fourth order stream or |arger

Total Overbank Fl ood Control Criteria (@) - Peak discharge rate for the 10 year storm

Pr e- Devel opnent Post - devel opnent

3141|7 CFS 11412 CFS

Total Extreme Flood Control Criteria () - Peak discharge rate for the 100 year storm

Pr e- Devel opnent Post - devel opnent

5/11],8 CFS 25,3 CFS

31b. The need to provide for flood control has been wai ved because:
® Site discharges directly to fourth order stream or |arger

| MPORTANT: For questions 31 and 32, inpervious area should be cal cul ated considering the
project site and all offsite areas that drain to the post-construction stornwater
management practice(s). (Total Drainage Area = Project Site + Ofsite areas)

O Downstream anal ysis reveals that flood control is not required J

32. Pre-Construction Inpervious Area - As a percent of the Total
Drai nage Area enter the percentage of the existing inpervious 60 (%
areas before construction begins.

33. Post - Construction | npervious Area - As a percent of the Total
Drai nage Area, enter the percentage of the future inpervious areas 0/
that wll be created/remain on the site after conpletion of 59 (

constructi on.

34. I ndicate the total number of post-construction stornmater 4
managenent practices to be installed/constructed.

35. Provi de the total number of stormater di scharge points from
the site. (include discharges to either surface waters or to 1

separate storm sewer systens)
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36. ldentify other DEC permits that are required for this project.

DEC Permits
@ Air Pollution Control O Navi gabl e Waters Protection / Article 15
O Coast al Erosion OWater Quality Certificate
O Hazar dous Waste O Dam Saf ety
O Long Island Wlls O Water Supply
O M ned Land Recl amation O Freshwater Wetlands/Article 24
O O her SPDES O Tidal Wetl ands
O Solid Waste OWIld, Scenic and Recreational Rivers
O None O Stream Bed or Bank Protection / Article 15
® O her
PIB|S

37. Does this project require a US Arny Corps of Engi neers

Vet |l and Permit? OYes ®@No
If Yes, Indicate Size of I|npact. D

38. Is this project subject to the requirenments of a regul at ed,
tradi tional |and use control M54? ® Yes ONo

(If No, skip question 39)

39. Has the "Ms4 SWPPP Accept ance" form been signed by the princi pal
executive officer or ranking elected official and subnmitted al ong ® Yes O No
with this NO?

40. If this NO is being submtted for the purpose of continuing coverage under a
general permt for stormmater runoff fromconstruction activities, please
i ndicate the former SPDES nunber assigned. NIYIR

/ Owner/ Qperator Certification
| have read or been advised of the pernit conditions and believe that | understand them | also
understand that, under the ternms of the permit, there nmay be reporting requirements. | hereby certify
that this docunent and the correspondi ng docunents were prepared under nmy direction or supervision. | am
aware that there are significant penalties for submitting false information, including the possibility of
fine and inprisonnent for knowi ng violations. | further understand that coverage under the general permt
will be identified in the acknow edgment that | will receive as a result of submtting this NO and can
be as | ong as sixty (60) business days as provided for in the general permt. | also understand that, by
submitting this NO, | am acknow edgi ng that the SWPPP has been devel oped and will be inplenented as the

first element of construction, and agreeing to conply with all the terms and conditions of the general
permit for which this NO is being submtted.

Print First Nanme M
Rioldle|r|i |ck D

Print Last Nane
Viall 'le/n|t e

Owner/ Oper at or Si gnat ure

Dat e

| Page 10 of 10
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New York State Department of Environmental Conservation
Division of Water

| 625 Broadway, 4th Floor
& Albany, New York 12233-3505

MS4 Stormwater Pollution Prevention Plan (SWPPP) Accéptance Form

for ]
‘Construction Activities Seeking Authorization Under SPDES General Permit

*#(NOTE: Attach Completed Form to Notice Of Intent and Submit to Address Above)

L. Project Owner/Operator Information

1. Owner/Operator Name:  NiEwo (vstie. VSPHALT wc

2. Contact Person: ’Roé SR \[W\a\ﬁ‘z

3. Street Address: 12 P%ka; 2 r—Qoﬁé

4. City/State/Zip:  \ a hameeyenn LY \aeq

I1. Project Site Information

5. Project/Site Name: QBJ&ELW {’)L\'MT CGA.‘;ST\Z,L\C\‘ 1O r@&ﬁi@&x“'

6. Street Address: Q.\\[EXSEY)E b&’x\lE

|7-ciystateziv: Vpossawee WON 144

II1. Stormwater Pollution Prevention Plan (SWPPP) Review and Acceptance Information

8. SWPPP Reviewed by:

9. Title/Position:

10. Date Fmal SWPPP.Reviewed and Accepted:

v. YR‘e‘gulat'ed' MS4 Information

11: Name of MS4:

12. MS4 SPDES Permit Identification Number: NYR20A

13. Contact Person: k

14, Sﬁe:t Address:

15. City/State/Zip:

16. Telephone Number:

(NYS DEC - MS34 SWPPP Acceptance Form - January 2010)

Page 1 of 2



MS4 SWPPP Acceptance Form - continued

V. Certification Statement - MS4 Official (principal executive officer or ranking elected official) or Duly
Authorized Representative

I hereby certify that the final Stermwater Pollution Prevention Plan (SWPPP) for the construction project
identified in question 5 has been reviewed and meets the substantive requirements in the SPDES General Permit
For Stormwater Discharges from Municipal Separate Storm Sewer Systems (MS4s). .

{l Note: The MS4, through the acceptance of the SWPPP, assumes no responsibility for the accuracy and adequacy
of the design included in the SWPPP. In addition, review and acceptance of the SWPPP by the MS4 does not
relieve the owner/operator or their SWPPP preparer of responsibility or liability for errors or omissions in the
plan.

Printed Name:

Title/Position:

Signature:

Date:

VI. Additional Information

Page2 of 2
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STANDARD AND SPECIFICATIONS
FOR
DUST CONTROL

' Vegetative Cover — For disturbed areas not subject to.
traffic, vegetation provides the most practical method of
dust control (see Section 3).

Mulch (including gravel mulch) — Mulch offers a fast
effective means of controlling dust. This can also include
" rolled erosion control blankets.

Spray adhesives — These are products generally composed
of polymers in a liquid or solid form that are mixed with
water to form an emulsion that is sprayed on the soil surface
with typical hydroseeding equipment. The mixing ratios and
application rates will be in accordance with the
manufacturer’s recommendations for the spetific soils on
the site. In no case should the application of these adhesives
. be made on wet soils or if there is a-probability of
precipitation within 48 hours of its proposed use. Material
Safety Data Sheets will be provided to all applicators and -

Deﬁn tlon

The control of dust resulting from land-disturbing activities.

- . others working with the material.
Purpose -
L B. Driving Areas — These areas utilize water, polymer
Ta prevent surface and air movement of dust from disturbed emulsmns, anid B arriefs to prevent ‘dnst movement from

__ﬁ 'may cause off-site’ damage Health hazards :afﬁc surfé.ce mto The #ir.

'Sprmk]m‘7 g— The site may be sprayed with water until the
'et Th.lS is espec1a11y eﬂ‘ectlve on haul roads

'construcnon roads fi "ﬁfacnve dust control

,_.Constructlon Spemﬁcatlons

Windbreak ~ A silt fence or similar barrier can control air

A Non-drwmu Areas — These areas use products currents at intervals equal to ten times the barrier height.

and materials applied or placed on soil surfaces to prevent Prese'rve existing wind barrier vegetation as much as
airborne migration of soil particles. , practical. '
August 2005 Page 5A.87 New York Standards and Specifications

‘For Erosion and Sediment Control



e’

All Stormwater Pollution Prevention Plans must contain the
NYS DEC issued “Conditions for Use” and “Application
Instructions™ for any polymers used on the site. This
information can be obtained from the NYS DEC website.

Maintenance

" . Maintain dust conirol measures through dry weather penods

until all disturbed areas are stabilized.

New York Standards and Specifications Page 5A.88
For Erosion and Sediment Control
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STANDARD AND SPECIFICATIONS
FOR L -
STABILIZED CONSTRUCTION ENTRANCE

a 99ns1_:ﬁ'1cﬁon site to or from a public right-of-way, street,
alley, sidewalk, or parking area.

ength LU
sinigle remdence lot where a 30 foot minimum would apply).

Geotestile: To be placed over the entire area to be covered

with aggregate. Filter cloth will not be required on a single-
family residence lot. Piping of surface water under entrance .

shall be provided as required. If piping is impossible, a
mountable berm with 5:1 slopes will be permitted.

Criteria for Geotextile

The geotextile shall be woven or nonwoven fabric

" consisting only of continuous chain polymeric filaments or

yamns of polyester. The fabric shall be inert to commonly

“encountered chemicals, hydro-carbons, mildew, rot

resistant, and conform to the fabric properties as shown: -

Light Duty’ Heavy Duty”
Roads Haul Roads

Fabric Grade Rough Test
Properties’ Subgrade  Graded Method
Qrab Tensile
Strength (Ibs) 200 220  ASTM D1682
Elongation at ‘ . ‘

Failure (%) 50 . 60 ASTM D1682
Mullen Brust". . :

Strength (Ibs) 190 = 430 ASTM D3786 -
Puncture

Strength (Ibs) 40 125 ASTM D751 -

mod1ﬁed
40-80 IS St

‘When necessary, wheels must be cleaned to remove
sediment prior to entrance onto public rights-of-way.
‘When washing is required, it shall be done on an area

. stabilized with aggregate, which drains into an approved
_ sediment-frapping device. All sediment shall be prevented

from entering storm drains, ditches, or watercourses.

August 2005

Page SA.75

New York Standards and Specifications
For Erosion and Sediment Control




Figure SA.35
Stabilized Construction Entrance

" /£
b o | SYMBOL
| SO'MIN,. ~, EXISTING
3 s PAVEMENT E
/ () 4/ =
EXISTING >0+ FILTER —/ b MOUNTABLE BERM
GROUND CLOTH PROFILE COPTIONALD
50°MIN. -
i hor IN,
EXISTING /| o N
GROUND ]
| & EXISTING
N\ i ’ ’-‘°';:;s*‘"' 'PAVEMENT
ELAN MIEY N o

D CONCRETE

JENCE LOT WHERE 4

e

NG A, e STABILI ED
NEW ‘YORK STATE DEPARTMENT.: /IRONMENTAI SERVATION, CDNSTRUCTIEIN
NEV YORK STATE SOIL & VATER CDNSERVATIDN }__DMMITTEE 1 ENTR ANCE
New York Standards and Specifications Page 5A.76 , August 2005
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STANDARD AND SPECIFICATIONS
| - FOR
- B STLT FENCE

- 2. I\WL@
fence shall not exceed % acre per 100 feet of fence.
with maximum ponding depth of 1.5 feet behind the
fence; and

3. Erosion would occur in the form of sheet erosion;
and
4. There is no concentration of water flowing to the
barrier. '
Design Criteria
Design computanons are not required for installations of 1
A month or less. Longer installation periods should be
. _]Eﬁl_lltl‘)_q 7 S designed for expected runoff. All silt fences shall be placed
as close to the areas as possible but at least 10 feet from the
A temporary ‘barrier of geotextile fabric mstalled on the toe of a slope to allow for maintenance and roll down. The
contours across a slope used to intercept sediment laden area beyond the fence must be indisturbed or stabilized.
runoff from small dramage areas of disturbed soﬂ
: ' : Sensitive areas to be protected by silt fence may need to be
Purpos _ o , . remforced by using heavy wire fencmg for added support to
S S ' ' prevent collapse o ,
} ? o The purpose of a sﬂt fence is to reduce runoff velomty and ' ’
effect {deposition ¢ of transported sediment load. Limits ‘ Whe:_e ends _of filter cloth come together, they shall be
lmposed by ultraviolet stability of the fabric will dictate the - overl: pped, o ed and stapled to prevent sedimient bypass.
— maximum penod the sﬂt fence may be used (apprommately ail of the silt fence shall_be shown on the plan.

one year) ge 5A21 for detaﬂs

; .Conditions_‘Where Practice Am)hes )

; A silt fence may be used sub_]ect to the followmg

engths contributing

_Test Method

FaBi-ié Prooexties
Grab Tensile _
5.1 or fatter 100 Strength (Ibs) 90 ASTM D1682
Elongation at
Failure (%) 50 ASTM D1682
August 2005 ' v Page 5A.19 New York Standards and Specifications

For Frosion and Sediment Control



Mullen Burst

Strength PS) - 190 . ASTMD3786

" Puncture Strength (Ibs) 40 - ASTM D751
: . ‘ : o " - (modified)

- Slurry Flovaate
(gal/min/sf) - 03
Equivalent Opening Size 40-80 - US Std Sieve
. . o CwW-02215

Ultraviolet Radiation '
Stability (%) 90 . ASTM G-26

—

—”

2. ‘Fence Posts (for fabricated units): The length shall be a
minimum of 36 inches long. Wood posts will be of sound
quality hardwood with a minimum cross sectional area of
3.0 square inches. Steel posts will be-standard T and U
section weighing not less than 1.00 pourid per linear foot.

3. Wire Fence (for fabricated units): Wi_Ie fencing shall be
a minimum 14 gage with a maximum 6 in. tesh opening,
or as approved.

4. Prefabricated Units: Envirofence, Geofab, or approved
equal, may be used in lieu of the above method providing

the unit is installed per details shown in Figure 5A.8.

New York Standards and Specifications Page SA.20

For Erosion and Sediment Control

August 2005



10°MAX CENTER To CENTER

36"MIN FENCE
POSTS, DRIVEN

—_jM:_‘_‘“‘“‘*‘_*‘ MIN 16" INTO
) | ] e e e O T | GROUND
— ~~~§“§*“\N§\ ) —
2_ 1 e e, O O A T T — 1w
I __**“"“ ———_ 1| || o n": z
N e e Tl <= EEE
| T —— [ ot ©
= | 11 | || ol -
~LAp L] N = = L W T
WAL L = .
—L L1 4[] L 8"MIN
S
Q
Q /
Q
ol ¢
PERSPECTIVE VIEW
WOVEN WIRE FENCE (14 1/2 .
GA MIN, MAX 6" MESH 36"MIN FENCE POST
SPACING) WITH FILTER CLOTH/
MARAFI 100X OR EQUAL —
SILT 92  —~unpisTURBED
—/Vl’\\____ ) GROUND
EMBED FILTER CLOTH ] 55 \‘——N\’\\
MIN 8" INTO GROUND | d s
[ N 213
EXCAVATED e gﬁ'gﬁg&
TRENCH __ BACKFILLY
L NOTES: SECTION
1. WOVEN WIRE FENCE TO BE FASTENED SECURELY TO FENCE POSTS WITH WIRE TES OR
STAPLES.

2. FILTER - CLOTH TO BE FASTENED SECURELY TO WOVEN WIRE FENCE WITH TIES SPACED
EVERY 24" AT TOP AND MID SECTION.

3. WHEN TWO SECTIONS OF FILTER CLOTH ADJOIN EACH OTHER THEY SHALL BE
OVERLAPPED BY 6" AND FOLDED.

4, MAINTENANCE SHALL BE PERFORMED AS NEEDED AND MATERIALS REMOVED WHEN
"BULGES” DEVELOP IN THE SILT FENCE.

5. MAXIMUM DRAINAGE AREA FOR OVERLAND FLOW TO A SILT FENCE SHALL NOT EXCEED
1/2 ACRE PER 100 FEET OF FENCE.

6. SILT FENCE SHALL BE USED WHERE EROSION COULD OCCUR IN THE FORM OF SHEET

EROSION.
7. SILT FENCE SHALL NOT BE USED WHEN A CONCENTRATION OF WATER IS FLOWING TO
THE BARRIER.
8. MAXIMUM ALLOWABLE SLOPE LENGTHs CONTRIBUTING RUN—OFF TO A SILT FENCE ARE:
SLOPE STEEPNESS MAXIMUM SLOPE LENGTH(FT)
2:1 50
3:1 75
4:1 125
5:1 175
FLATTER THAN 5:1 200

m SILT FENCE INSTALLATION DETAIL

XXX SCALE: NONE
CROSS REFERENCE:

G- Engineering. P.C. New Castle Asphalt, LLC Details DETAILS

8 swick Roz York 1218t
Brunswick Roa ork 12159 Rensselaer Plant for . Date: 1/14/11

Phose: (518} 270-5 5182768922 | R laer, R Jaer C New York Construction SWPPP
ity of Rensselaer, Rensselaer County, New Yor ORSITUCTION Drafted by: MV/JWR




APPENDIX E



STANDARD AND SPECIFICATIONS
-~ FOR

o
and subsurface drams The plan. sha11 also mclude phasmo _ " Rrom Surfa_ce nmoffumﬂ they are stablhzed

of these practices. The following shall be mcorporated into
the plan: o '

1. Provisions shall be made to safely conduct surface
runoff to storm drains, protected outlets, or to stable
water courses to ensure that surface runoff will not
damage slopes or other graded areas; see standards
and specifications for Grassed Waterway, Dlversmn,
Grade Stabilization Structure

2. Cut and fill slopes that are to be stabﬂlzed with
grasses shall not be steeper than 2:1. When slopes
exceed 2:1, special design and stabilization
consideration are required and shall be adequately
shown on the plans. (Note: Where the slope is to be

: mowed, the slope should be no steeper than 3:1,
although 4:1 is preferred because of safety factors

Reshapmg ‘of the existing land ‘surface in accordance witha " “related fo mowing steep slopes.)

plan ds ‘determined by engineering survey and layout.

s OF diversl

all be prov1ded

3. Reverse slope

The purpose of a landgrading specification is to provide for
aﬁve estabhshment il those areas

o] of the slope 50
“the face of all graded slopes shall be protected

on structures retammg Walls and surface

S August 2005 0

. .,Page' SBA4Y . New York Standards and Spec1ﬁcat10ns
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" 'B. The face of the vslope shall not be subjecttoany
concentrated flows of surface water such as from

- natural drainage ways, graded swales,
.downspouts, etc. .

C. The face of the slope will be protected by special
erosion control materials, sod, gravel, nprap, or
other stabilization method

5. Cut slopes occurring in ripable rock shall be serrated

. as shown in Figure 5B.23 on page 5B.51. The
serrations shall be made with conventional
equipment as the excavation is made. Each step or
serration shall be constructed on the contour and will
‘have steps citt at nominal two-foot intervals with
nominal three-foot horizontal shelves. These steps
will vary depending on the slope ratio or the cut
slope. The nominal slope line is 1 %: 1. These steps

_will weather and dot to hold moistire, lime, fertilizer,

_and seed. thus producmg amuch quicker : arid longer-
lived vegetative cover and better slope stabilization.
Overlaid fow shall be diverted from the top of all
serrated cut slopes and carried to a suitable outlet. .

6. Subsurface drainage shall be provided where |
necessary to intercept seepage that would otherwise
adversely afféct slope stability or create excessively

wet site condrnons

See Figures 5B.23 and 5B.24 for details.

£ 54 Section

. All graded or disturbed areas, including slopes shall be

protected during clearing and construction in accordance

* with the erosion and sediment control plan until they are

adequately stabilized.

All eros1on and sediment control practices and _
measures shall be constructed, applied and maintained
in accordance with the sediment control plan and the
“New York Standards and Specifications for Erosion -
and Sediment Control.”

Topsoil required for the: estabhshment of vegeta’non
shall be stockpiled in amount necessary 10 complete
ﬁmshed grading of all exposed areas.

" Areasto be filled shall be cleared, grubbed and

stripped of topsoil o remove trees, vegetation, roots or
other objectionable material.

. Areas that are to be topsoiled shall be scarifiedtoa
" tninirium depth of four inches prior to placement of

topsorl

All fills shall be compacted as required to reduce
erosion, slippage, settlement, subsidence, or other
related problems.” Fill intended to support buildings,
structures, and conduits, etc., shall be compacted in
aceordance with local fequirements or codes.

All fill shell be placed and compacted in layers not to
~ exceed'9 mches m thrclmess o

; or approved landﬁlls or nonstructural fills, fill
'all_be free of frozen ‘particles, brush, roots,
rother foreign objectronable materials that would
mterfere wrth or prevent construc‘non of sa’nsfactory

=i New:York: Standards and’ Specrﬁca‘nons
For Erosmn and Sediment Control )




SECTION 310000

EARTHWORK

PART 1 GENERAL
1.01 RELATED WORK SPECIFIED ELSEWEERE
A. . Rip-Rap: Sect1on 313700.
B. .Corrugated Polyethylene Storm Drain Prpe Section 334104.
C. _. Storm Drainage Structures, Frames & Covers: Section 334913.
D. Topsoil: Section 329120.
-E. ' Seeding: Section‘329219.
1.02 DEF]NITIONS

A. The following terms shall have the meanings ascribed to them in this Article,
wherever they appear in this Section.

1, Earth Excavation: The removal of all surface and subsurface material
_not classified as rock (as defined below).
2. ‘Rock: Limestone, sandstone, shale, granite, and similar material in sohd

beds or masses in its original or stratified posrt1on which can be removed
only by blasting operations, drlllmg, Wedgmg, or use of pneumatlc tools,
and boulders Wlth a Volume greater than 1.0 cu yd Concrete bu1ldmg

ed as rock
osened Wlth a i

ath p"vement or conc; ek
e ade/elevatlon at whrch the bottom-of- v

. soil at “OptrmumMmsture Content” When determm
/" (Standard Proctor), or ASTM D 1557 (Modified Proctor) ,
7. Structures: Buildings, footings, foundations, retaining walls slabs
* tanks, mechanical and electrical appurtenances, or other man-made

: tatlonary features constructed above or below the ground surface.

Created 12//04/2006_ ' » o .
. 'Edited and/or Printed 5/29/2008 - 310000-1 o Project No.
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8. - Landscaped Areas: Areas not covered by structures, walks, roads,

paving, or parking.
9. Unauthorized Excavation: ‘The removal of material below required

elevation indicated on the Drawings or beyond lateral dimensions
indicated or specified without specific written direction by the Owner’s
© Representative. ' ' '
10. - Grading Limit Line (Shown on Drawings): Limits of grading,
“i.. excavations and filling required for the work of this contract. Unless
specifically noted otherwise, the Grading Limit Line and Contract Limit
Line shall be considered the same. ; E :

1.03 ~ SUBMITTALS

A. Product Data: _ ,
1. Filter Fabric: Manufacturer’s catalog sheets, specifications, and
installation instructions.

B. Semples: Submit samples as follows. Take the samples in the presence of the
Owner’s Representative, and submit to the Owner’s Representative the
laboratory test results for gradation, proctors and soundness tests, when required.
These tests shall be performed in accordance with ASTM standards, shall be
performed and signed by a certified soils laboratory, and shall be submitted as
part of the original submittal. At a minimum the samples taken shall be of the
following quantities: R o

- Seléct Granular Material: 50 - 60 Ib.
‘Subbase Course Type 2: 50-60 Ib.
‘Selected Fill: 40-50 Ib.

Cushion Material: 30 Ib.
- Crushed Stone: 30 1b.-
 PeaGravel: 40-50b.
_‘EmBankment fill:- 40 =601b.

N A W~

re: Submit a lay out drawing or detailed outline of
¢ e Owner’s information. This
' tor of I ity for the
. ASIMq oils Iaboratory will berequired.
" 3. Other Aggregates: Name and location of source and soil laboratory test

. results

A. " Protect existing trees and plants during performance of the Work unless
otherwise indicated. Box trees and plants indicated to remain within the grading
linit line with temporary steel fencing or solidly constructed wood barricades as '

~required. Protect root systems from smothering. Do not store excavated

S

Created 12//04/2006 7 , S .
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material, or allow vehicular traffic or parking within the branch drip line.

) . Restrict foot traffic to prevent excessive compaction of soil over root systems

~— . e B Cold Weather Requlrements When freezing temperatures are predlcted do not
: © - excavate to final required elevations for pipe, conduit or equipment requiring
-concrete work unless concrete can be placed immediately. * Retain enough earth
over the bottom elevation of excavations to prevent frost penetration.

- C. _ Cold Weather Requirements:

1.

"Excavation: When freezing temperatures are anticipated, do not

. excavate to final required elevations for concrete work unless concrete

can be placed immediately. ~

Backfilling: If backfill is being placed during freezing temperatures the
backfilling operations shall be monitored by the Owner’s Representative
and the following procedures shall be followed:

a. Frozen ground shall be removed in its entirety from beneath and
v five feet beyond the area of fill placement.
b. - The fill material placed shall consist of Selected Fill and shall be

free of all frozen chunks that exceed four inches in size. The
material transported to the project site shall only consist of
material excavated from below the frost depth.

c. At the end of the work day, the area of fill placement shall be
covered with insulated blankets, or left unprotected. Other
means of protection (hay, wood chips, etc.) may also be used for
protection provided it is approved by the Owner’s

Representative.
— d.  Following work day, remove the insulated blankets and/or strip
) the area of all frozen material as specified previously.

e. Upon establishing the subgrade elevations, protect the grades
with insulated blankets or place additional material that will
adequately insulate the exposed earth surface from frost. This
additional fill or protective material shall be strrpped _]ust prior
to pouring concrete.

PART2 PRODUCTS
201 MATERIALS
A, Select Granular Material: Stockpiled, sound, durable, sand, gravel, stone, or
blends of these materials, free from organic and other deleterious materials.
Comply with the gradation and material requirements spec:lﬁed below:
. Sieve Percent Passin
_ Sieve Size Size opening (mm) o &
2 inch’ 508 ‘ - 100
1/4 inch 6.35 - 30-65
No.40 0.425 5-40
No. 200 0.075 : 0-10
Created 12//04/2006
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Magnesium Sulfate Soundness Test: 20 percent maximum loss by
TR , S ~ weight after four test cycles. - o S
Bogiht ER I 2. - Plasticity Index: The plasticity index of the material passing the No. 40
e ' ‘ mesh sieve shall not exceed 5.0. .
‘ o i s 3 Elongated Particles: Not more than 30 percent, by weight, of the
oo oiositio oo particles Tetained on a 1/2 inch sieve shall counsist of flat or elongated
B L e particles: ‘A flat or elongated particle is defined as one which hasits -
E greatest dimension more than three times its least dimension.

i
C e
.

B. © Subbase Course Type 2: ’S"cockpﬂed‘, crushed ledge rock or approved blast
4+ furnace slag. Comply with the gradation and material requirements specified

below:
Sieve Percent Passing
Sieve Size Size opening (mm) o
. 2 inch 508 100
: 1/4inch 6.35 ' . - 25-60
No. 40 - 0.425 ' 5440
No. 200 0.075 ' 0-10
1. Magnesium Sulfate Soundness Test: 20 percent maximum loss by

weight after four test cycles. 7
2. Plasticity Index: The plasticity index of the material passing the No. 40
a mesh sieve shall not exceed 5.0.
- : 3. Elongated Particles: Not more than 30 percent, by weight, of the
~ , - . particles retained on a 1/2 inch sieve shall consist of flat or elongated
' particles. A flat or elongated particle is defined as one which has its
greatest dimension more than three times its least dimension.

S~

C. Selected Fill: Sound, dprable, sand, gravel, stone, or _bl_e_i;ds »o.f these majter__ials,
free from organic and other deleterious materials. Comply with the gradation
requirements specified below: .

Percent Passing

D. Suitable Material (Fill and Backfill for Landscaped Areas): Material consisting.
of mineral soil (inorganic), blasted or broken rock and similar materials of
natural or man-made origin, including mixtures thereof. Maximum particle size
shall not exceed 2/3 of the specified layer thickness prior to compaction. NOTE:
Material containing cinders, industrial waste, sludge, building rubble, land fill,
muck, and peat shall be considered unsuitable for fill and backfill, except topsoil
and organic silt may be used as suitable material in landscaped areas provided it
is placed in the top layer of the subgrade surface.

" Created 12//04/2006 .
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" E. Cushion Material: Shall consist of clean, hard, durable, uncoated partiéles,.ﬁ'ee
_ from lumps of clay and all deleterious substances and shall meet the following .

gradation requirements:
Sieve Size .
Sieve Size ‘Size opening (mm) Percent Passing
. 1/4 inch 6.35 100
No. 60 0.25 0-35
No. 100 0.15: ~ 0-10
F. R

Article 620-2.02 for stone filling.

p Rap: Fine, Light, Medium or Heavy Stone Filling that éomplies with DOT

G. Pea Gravel: Comply with DOT Article 703-02 for screened gravel.

Sieve

Sieve Size Size opening (mm) Percent Passing
1/2 inch 12.7 100
1/4 inch 6.35 90-100
1/8 inch 3.17 0-15
No. 200 Sieve 0.075 0-1

H Marker Tape: FL Industries Biackb

urn/Holub’s Type YT6, or Seton Nameplate

Corporations Type 6 ELE, imprinted with message suited to item buried below.

L Embankment Materials: Low permeability materials shall be a silt or clay type
soil capable of being handled and compacted to achieve a minimum permeability
of 1 x 10-5 cm/sec. The following materials or a mix thereof meeting the USCS
soil classification system and achieving the required in-place permeability will
be acceptable: : : : :

a. CH — silty clay, clay

b. CL — silty clay laom, clay loam

2.2 GEOTECHNICAL FABRICS

A. Filter Fabric (GeoTextile) - : : , _
' Drainage and Erosion Control: Amoco 1199 & 2019, Maccaferri
- MacTex MX140 & MX155, Mirafi 140N & 160N, Fiberweave 403 &

1.

Created 12//04/2006

Edited and/or Printed 5/29/2008

404 or equivalent.

Separation for foundation drains, underdrains, undercuts: Amoco 2002
& 2004, Contech Construction Products Inc. C-180, Synthetic Industries
Geotex 250ST & 315ST, Mirafi Geolon HP570 & HP1500 or

equivalent.

Separation/Stabilization beneath pavements: Amoco 4551, Bonded
 Fibers Products PNO30, Maccaferri Gabions MacTex MX275 & 340,

Mirafi 160N & 180N or equivalent. -

310000-5 , Project No.




2.03 BRICK AND MORTAR

A

B. .

Manhole Brick: Standard size, ASTM C 32 Grade MS

Mortar Matenals Dry packaged, proportloned for Type M umt masonry mortar,
complymg with ASTM C 387 ' .

PART 3 EXECUTION

3.01 CLEARING AND GRUBBING

A.

Clear and grub the site within the Grading Limit Line (GLL) of trees, shrubs
brush, other prominent vegetatron debris, and obstructions except for those
items indicated to remain. Completely remove stumps and roots protruding
through the ground surface.

Fill depressmns caused by the clearing and grubbing operations in accordance
with the requlrements for filling and backfilling, unless further excavatlon is
indicated.

3.02 UNDERGROUND UTILITIES

A.

Created 12//04/2006

Locate emstmg underground utrhues prior to commencmg excavation work.
Determine exact utility locations by hand excavated test pits. Support and
protect utilities to remain in place.

- Do not interrupt existing utilities that are in service until temporary or new

utilities are installed and operational.

* Utilities to remain in service: Shall be re-routed as shown on the Contract '

Drawings.

Utilities abandoned beneath and five feet laterally beyond the structure’s
proposed footprint shall be removed in their entirety. " Excavations required for
their removal shall be backﬁlled and compacted as specif ed herein.

Utilities located outside the limits specified above may ‘be abandoned in place
provided their ends are adequately plugged as described below.

L. Permanently close open ends of abandoned underground utilities
exposed by excavations, which extend outside the limits of the area to be
excavated.

2. Close open ends of metallic conduit and pipe with threaded galvanized

metal caps or plastic plugs or other approved method for the type of
material and size of pipe. Do not use wood plugs.

Close open ends of concrete and masonry utilities with concrete or flow-
able fill.

(O3 ]
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3.03 EXCAVATION

A

B.

Excavate earth as required for the Work.

. Install and maintain all erosion and sedimentation controls during all earthwork
- pperations as specified on the Contract Drawings or as directed by local
. officials. If the erosion and sedimentation controls specified by the local

officials are more stringent than those specified on the Contract Drawings
contact the Owner’s Representative.

" Maintain sides and slopes of excavations in a safe condition until completion of

backfilling: Comply with Code of Federal Regulations Title 29 - Labor, Part
1926 (OSHA). : : ' ,
1. Trenches: Deposit excavated material on one side of trench only. Trim
barks of excavated material to prevent cave-ins and prevent material
* from falling or sliding into trench. Keep a clear footway between
excavated material and trench edge. Maintain areas to allow free
. * drainage of surface water. : . ;

Stockpile excavated materials classified as suitable material where directed, until
required for fill. Place, grade, and shape stockpiles for proper drainage as
approved by the Owner’s Representative.

Excavation for Structures: Conform to elevations, lines, and limits indicated.
Excavate to a vertical tolerance of plus or minus 1 inch. Extend excavation a
sufficient lateral distance to provide clearance to execute the Work. '

Footings and Foundations: The foundation bearing grade shall be established
just prior to constructing the concrete foundations when concrete is to bear on
undisturbed soil. ’

Concrete Slabs, Floors and Bases: Excavate to the following depths below
bottom of concrete for addition of select granular material:

1. Interior Floors: 6 inches unless otherwise indicated.

2. Exterior Slabs and Steps: 12 inches unless otherwise indicated.

Pipe Trenches and/or Bell and Spigot Pipe Trenches: Open only enough trench
letigth to facilitate laying pipe sections. Unless otherwise indicated on the
Drawings, excavate freiiches approximately 24 inches wide plus the ouitside pipe
diameter, equally divided on each side of pipe centerline. Cut trenches to cross
section, elevation, profile, line, and grade indicated. Accurately grade and shape

trench bottom for uniform bearing of pipe.

Conduit, Cable, Tubing and Piping (other than Bell and Spigot): Provide
sufficient trench width for installation and to accommodate special backfill when

. specified.

Underground Structures: Excavate as required to install structure and to
accommodate special backfill. '

it s s R <o e
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K. Open Ditches: Cut ditches to cross sections and grades indicated.
Pavement: Excavate to subgrade surface elevation.

.~ Embankment Materials: Place embankment materials in layers not to exceed 8
- inches in loose depth prior to compaction. Compacted materials shall be in the
+ range of moisture and density values expected to yield the maximum hydraulic
as conductivity. Spreading and hauling equipment shall not be allowed as ’
#=v compaction equipment. The surface of each lift shall be scarified pnor to
placement of the subsequent lift. :

N.: Unauthorized Excavations: Unless otherwise directed, backfill unauthonzed
- excavation under footings, foundation bases, and retaining walls with compacted
- select granular material without altering the required footing elevation.
Elsewhere, backfill and compact unauthorized excavation as specified for
authorized excavation of the same classification, unless otherwise drrected by the
Owner’s Representative.
. * 1.~ Unauthorized excavations under structural Work such as footings, .
' - foundation bases, and retaining walls shall be reported immediately to
~ the Owner’s Representative before any concrete or backfilling Work
commences. ' ' -

0. Notify the Owner’s Representative upon eompletron of excavation operations.

Do not proceed with the Work until the excavation is inspected and approved.

- Inspection of the excavation by the Owner’s Representative will be made on 3
working days notice.

3.04 DEWATER]NG

A. Prevent surface and subsurface water from flowing into excavations and trenches
and from ﬂoodmg the site and surroundmg area. '

B. Do not allow water to accumulate in excavations or trenches Remove water
from all-excavations immediately to prevent softening of foundation bottoms,
undercuttmg footings, and soil changes detrimental to the stability of subgrades
and foundations. Furnish and maintain pumps, sumps, suction and discharge
p1pmg systems and other system components necessaty to convey the water
away from the Site.

C. Convey water removed from excavations, and rain water, to collecting or run-off
area. Cut and maintain temporary drainage ditches and provide other necessary
diversions outside excavation limits for each structure. Do not use trench
excavations as temporary drainage ditches.

D. Provide temporary controls to restrict the velocity of discharged water as
necessary to prevent erosion and siltation of receiving areas.

Created 12//04/2006 : .
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3.05 PLAC]NG FILTER FABRIC

Place and overlap filter fabric in accordance with the manufacturer’s mstalla’aou
mstruct1ons unless otherwise shown.

-~ Cover tears and other damaged areas Wll‘_h add1t10na1 ﬁlter fabnc layer extendmg

3 feet beyond the damage.

Do not permit trafﬁc_ or construction equipment directly on filter fabric.

"~ Backfill over filter fabric within two weeks after placement. Backdill in
" accordance with the fabric manufacturer’s instructions and in a manner to

prevent damage to the fabric.

3.06 APLACING FILL AND BACKFILL

A,

Surface Preparatlon of Fill Areas: Strip topsoﬂ rémaining vegetation, and other
deleterious materials prior to placement of fill. Remove all asphalt pavement in
its entirety from areas requiring the placement of fill. Prior to placement of fill,

“smooth out and compact areas where wheel rutting has occurred due to stripping

or earthwork operations.

Excavations: Backfill as promptly as practicable, but only after approval by the
Owner’s Representative. Do not backfill with excavated material unless it meets

the requirements of tlns Section.

‘Place backfill and fill materials in layers not more than 8 inches thick in loose -

depth unless otherwise spec1f1ed Before compactmn, moisten or .aerate each
layer as necessary to facilitate compacnon to the requlred density. Do not place
backﬁll or fill ,atenal on surfaces that are muddy, ﬁozen or covered W1th ice.

Up to Subgrade Surface El vatlon 5 l’ectedlfﬂl wheﬁ fill:dl'i-« o

baclcﬁll is requlred

: 2. ~ Subbase Material: Place s1x mches of select granular matenal over -

Creatad 12//04/2006

subg'rade surface
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o G Under Pavements and Walks: - o _

O e e 1. Upto Subgrade Surface Elevation: Place selected fill when fill or

SR : . backfill is required. 20 : : : :
TR R R LTEE ' 2. SQubbase Material: Place as indicated.

ik e R - * Landscaped Areas: Place suitable material when required to complete fill or
B " backfill areas up to subgrade surface elevation. Do not use material containing
rocks over four inches in diameter within the top 12 inches of suitable material.

L ‘Plastic Underdrain Pipe in Trenches: Place pea gravel material 2 minimum of
four inches deep under pipe, four inches on both sides, and four inches over top
of pipe. Complete balance of backfill as specified. ’

J.  Copper Tubing and Steel Gas Pipe in Trencheé: Place cushion material a
minimum of six inches deep under pipe, six inches on both sides, and 4 inches
over top of pipe. Complete balance of backfill as specified. '

K. Rigid Non-Metallic Conduit: Except where concrete encasement is required, .
place cushion material a minimum of four inches deep under conduit, four inches -
on both sides, and 12 inches-over top of conduit. Complete balance of backfill
as specified. : : '

3.07 COMPACTION

| A Compact each layer of fill and béb}&ill for the following area classifications to
S the percentage of maximum density specified below and at a moisture content
~ v suitable to obtain the required densities, but at not less than 3 percent drier or

‘more than 2 percent wetter than the optimum content as determined by ASTMD
698 (Standard Proctor) of 1557 (Modified Progtor). - S
© Structures (entire area within 10 feet outside perimeter): 95 percent.

i Steps: O5percent.

and replaced. No additional 1
the specified density is achieved.

hin the Grading Limit Line and
uired by this Contract, to a level of f

" ‘excavations outside the limit 1 » sel of f
inches below the finish grades indicated unless otherwise specified hereinor =
| R where greater depths are indicated. Provide smooth uniform fransitionto ~
v - adjacentareas. R ' ’ : ~ _

- Created 12//04/2006 .
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e : - B.  Finish Gradmg Finish surfaces free from u*regular surface changes, and as
- follows: - :
: ' 1. Grassed Areas: F inish areas to receive topsoil to Wlﬂlln 1 mch above or -
below the required subgrade surface elevations.
2. Walks and Pavements: Place and compact subbase materlal as speclﬁed.
v Shape surface of areas to required line, grade and cross section, with the
finish surface not more than 1/2 inch above or below the requlred
: subbase elevation. :
3. Building Slabs: Grade subbase material smooth and even, free of v01ds
‘compacted as specified to within 1/4 inch above or below reqmred
subbase elevation. :

C. Spread approved topsoil dlrecﬂy upon prepared subgrade surface to a depth
- measuring 4 inches after natural settlement of the topsoil has occurred in areas to
‘be seeded or to receive sod. Place to greater depth When necessary to adjust.
grades to required elevations.
1. Approved existing topsoil within the Gradmg Limit Line may be used.
Provide additional topsoﬂ from out31de sources as required.

D.  Finish topsoil surface free of depressions which will trap water, free of stones
over 1 inch in any dimension, and free of debris.

3.09 RESTORATION

A. _ Restore pavements, walks curbs; lawns, and other exterior surfaces damaged
‘ durmg performance of the Work to match the appeéarance and performance of
— ex1stmg correspondmg surfaces as closely as practlcable :

B. Topsoﬂ and seed or sod damaged lawn areas out31de the GLL and new lawn
;‘areas m51de the GLL Water as requlred untll phy51cal completlon of the Work

3,10 ‘DISPOSALO _‘EXCESSAND:UNSUITABLE MATERIALS

: A Remove _ﬁ'om prope;‘ty and dlspose of excess and unsultable matenals mcludmg —
maten_als"' es! g»from clearmg and grubbmg and removal of emstmg _' e

gribbing and remov. of existing nnprovement 10 spo 35
S1 ed by t the Owner’s Representatwe, and dlspose of such :

Created 12//04/2006 . ,
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311 FIELD QUALITY CONTROL -

- A. %" Compaction Testing: Notify the Owner’s Representative at least 3 working days
-+ in advance of all phases of filling and backfilling operations. Compaction '
" “testing shell be provided to the Owner’s Representative to ascertainthe .. . .
w7 sompacted density of the fill and backfill materials. Compaction testing will be -
“* performed on certain layers of the fill and backfill as determined by the Owner’s -
" Representative. If a compacted layer fails to meet the specified percentage of
* paximum density, the layer shall be re-compacted and will be retested. No .
additional material may be placed over a compacted layer until the specified

density is achieved. :

312 PROTECTION

A. - Protect graded areas from traffic and efosidn, and keep them free of trash and
debris. : :

d . END OF SECTION ;

P
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- STANDARD AND SPECIFICATIONS
.. LINED WATERWAY OR OUTLET

Definition

A waterway or outlet with a lining of concrete, stone, or
' other permanent material. The lined section extends up the
- side slopes to the demgned depth. The earth above the
permanent lmmg may be Vegetated or otherw1se protected

B Purpose

To prowde for the drsposal of concentrated runoff without

‘damage from erosion or flooding, where grassed waterways

would be madequate due to hrgh velocrtres

m o

2. Steep gra s, Wetness prolonued base ﬂow :
. seepage or prpmg that would cause erosron.

"3, The location is such that damage from use by people -
.- - or animals precludes use of vegetated waterways or
ontlets. - ,

4, Soﬂs are highly erosive or other soil and climate
conditions preclude using vegetation.

5. High value property or adjacent facilities warrant
-the extra cost to contain de51g;n runoffina hmlted

space

Desion -Criteria

Capacrt} ' B ;

1. The minimum capacity shall be adequate to carry the

peak rate of runoff from a 10-year, 24-hour storm. Velocity

.shall be compitted using Manning’s equation with a

coefﬁment of roughness “n” as follows:

~ Lined Materral “n”
v Concrete '(Type): ‘ _
Trowel Finish 0,015

' Float lesh 0.019
Gunite - 001w
Flagstone ' ' O 022

fR_“j‘prap' _ R R _Detennmefrom

' Gablon o

e as showi below.
Except for short transrtlon sectlons ﬂowwrth a
channel grad1ent w1thm the i ranee of 0. 7 1o 1 3'of this .

August 2005
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flow’s critical slope must be avoided unless the

-channel is straight. Velocities exceeding critical will = Related Structures
be restncted to stralght reaches. : o :
Side inlets, drop structures, and energy dissipaters shall

SPRNAA Des1gn Flow Depth 1 Maximum Velocity - meet the hydrauhc and structural reqmrements of the site.
= C(f) - ' (ft./sec.) - - :
+0.0-0.5 25 . i Fllters or Beddmg
05 =100 e o T 15 : i ‘
rGreater than 1.0 S oo n100 Frlters or beddmg to prevent piping, reduce uphﬁ pressure ’
SEir S Uerl : ' and collect water will be used as reqmred and will be .
2 Waterways or outlets w1th velocmes exeeedmg designed in accordance with sound engineering principles.

~ critical shall discharge into an energy dissipater to ‘Weep holes and drains should be provrded as needed.
* reduce velocity to less than critical, or to a velocity the .
downstream soil and vegetative conditions will allow. - Concrete

::Cross Sectron - ~ Concrete nsed for lining shall be so proportioned that it is
o - plastic enough for thorough consolidation and stiff enough
: The cross sectlon shall be tnangular parabohc or 1o stay in place on side slopes. A dense product will be
" trapezoidal. Monohthm concrete or gabrons may be requned A mix that can be certified as suitable to produce
rectangular . a minimum strength of at least 3,000 pounds per square
' - : - ST inch will be required. Cement used shall be Porfland
. Freeboard ot R " -« Cement, Type L, IL, IV, ot V. Aggregate used shall have a

S : maximum diameter of 1 % inches.
“The minimum freeboard for lined waterways or outlets shall ’ ,
be 0.25 feet above design high water in areas where erosion ~ Weep holes should be provided in concrete footings and
. resistant vegetation cafinot be grown adjacent to the paved retaining walls to allow free drainage of water. Pipe used
side slopes. No freeboard is required where good for weep holes shall be non-corrosive.
. vegeta‘non can be grown and is rnamtamed - - '

Mortar
’Slde 'Slope - ' '
Yy Mortar used for mortared in-place ﬂagstone shall con515t of
) 7 Steepest penmssrble side slopes horizontal to vertical will a mix of cement, sand, and water. Follow directions on the
- be as follows . : . bag of mortar for proper mrxmg of mortar and water.

1 Non-Remforced Concrete . : Contractlon Jomts
1 placed fonned concrete

Contractlon Jomts in concrete lmmgs, where requlred shall
- be formed transversely toa depth of about one thlrd the

e : xmaxm:mm stone srze plus : LR : St
o fhl"kﬂess of filter orbedding.. =~ - - o A complete nprap gradatlons is prowded in Table 5B, 4,

: th.rclmess of the lnnng at a umform spaemg in the range of .

Placstone..‘..,....';;...41n mcludmg mortar bed : page 5B.38.
- New York Standards and Specifications . Page5B.1S. o . August 2005
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: Cutoff Walls

V Cutoff walls shall be used at the begmnmg and ending. of
. concrete lining. For rock riprap lining, cutoff walls shall be

keyed into the channel bottom and at both ends of the
hmng : : 3

Constructlon Sgemﬁcatlon

\1. The foundailon érea shall be cleared of trees stumps

roots, sod, loose rock, or other objectionable material.

" 2. The cross-section shall be excavated to the neat lines

and grades as shown on the plans. Over-excavated
areas shall be backfilled with moist soil compacted to
the density of the surrounding material. '

3. No abrupt deviations from design grade or honzontal

alignment shall be permltted

4. Concrete lmmgs shall be placed to‘the ﬂnckness
shown on the plans and finished in a workmanlike
manner. Adequate precautions shall be taken to

protect freshly placed concrete from extreme (hot or
cold) temperatures, to ensure proper curing. .

5, Filter bedding and rock riprap shall be plaeed to line |
- and.grade in the manner specified.
6. Construction operation shall be done in such a manner

that erosion, air pollution, and water pollution will be ..

minimized and held within legal limits. The ..

e completed job shall present a workmanlike

appearance. All disturbed areas shall be vegetated or
otherwise protected against soil erosion.

- _B@_m_te_l.l_w

Pavement or lining should be mamtamed as built to prevent

- undermining and deterioration. Existing trees nextto - =.ns:

pavements should be removed, as roots can cause uplift -

* damage.

Vegetation next to pavement should be maintained in good '~ -
condition to prevent scouring if the pavement is overtopped.

See Standard and Specifications for Permanent Critical
Area Seeding on page 3.5.

- August 2005
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 SECTION 313700
| PART1 GENERAL |
R T RELATED WORK SPECIFIED ELSEWHERE -

A. . Earthwork: Section 310000.

PART 2 PRODUCTS
2.01 BEDDING MATERIAL
A Conform to DOT Paragraph 620-2.05 Bedding Material.

2.02 RIPRAP MATERIALS

A.  Provide sound, durable, stone complying with the followmg requirements:
1. . Freeze-Thaw Test: A maximum of 10 percent loss, by weight, after 25
cycles of freezing and thawing.
2.  Magnesium Sulfate Soundness Test: A maximum 10 percent loss, by

'welght, after 10 cycles of the maghnesium sulfate soundness test.

_ 203 RIPRAP
A. .. End Dumped: Conform to DOT Flgure 620 1, Stone F111mg Gradatlon
Requlrements for nght Stone Fllhng
302 BEDD]NG MATERIAL - B
i A ‘ Spread ab mch>1ayer of beddmg matenal prlor to placmg r1prap Prevent mlxmg o
' of beddmg matenal W1th subgrade [
Ny '3.03 RIPRAP INSTALLATION

 Created 11/15/1983
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, " A, End Dumped: End dump riprap to conform with the lines, grades and
Yo~ oo oo thicknesses indicated. End dumped riprap shall be a well graded mass of ,
: - = variable size stones with no areas of uniform size material. Rearrange individual
- stones, if necessary, by hand or with mechanical equipment to obtain the
specified results. ' '

B. Hand Placed: Hand place riprap with the largest stones placéd at the bottom of
‘slope. Align stones to obtain a close fit and to minimize voids. Fill spaces:

between stones with spalls of sujtable size. - '

END OF SECTION
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o ORIGINAL GRADE

\..'w..\ _|.u ﬁ ..w'.,l
A o . ' .'..
q | &WU xS &>
_ QT
8o 7, T~ 9” STONE FILLING (LIGHT),
3 S LIRS NYSDOT ITEM 620.03
. A\\ PLACED IN DITCH TO
e <J MATCH ORIGINAL GRADIENT
\W 2 6" #3 CRUSHED STONE
MIRAF! 160N
GEOTEXTILE
(O STONE DRAINAGE SWALE FOMATED STRERRE
SCALE: NONE
CROSS REFERENCE:
G-L Engineering, P.C: New Castle \—hﬁ\=~§. LLC Details DETAILS
8 Brunswick :.::._. roy, New York 12180 Rensselaer Plant \.E. -
PY O {518) 270-5920 Fax: (518)270-5922 | . A Date: 1/14/11
, u City of Rensselaer, Rensselaer County, New York; C vn:c: SwpPPP u
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ORIGINAL GRADE

9" STONE FILLING (LIGHT),
NYSDOT ITEM 620.03
PLACED IN DITCH TO
MATCH ORIGINAL GRADIENT

-....-..

6" #3 CRUSHED STONE

MIRAF1 160N
GEOTEXTILE

EXCAVATED SUBGRADE

/~ \ STONE DRAINAGE SWALE

SCALE: NONE
CROSS REFERENCE:

critg, P.C. - New Castle Asphalt, LLC Details DETAILS
p i :%nm”;h _‘\“.,zmﬁm_w_wqﬂmwwm . Rensselacr Plant Jor Date: 1/14/11 )
w : : City of Rensselaer, Rensselaer County, New York C m:ez Swepep Drafied by MVIWR . M




-SECTION 334913

- STORM DRAINAGE STRUCTURES; FRAMES & COVERS

. PART1 GENERAL
~1.01  RELATED WORK SPECIFIED ELSEWBERE-
A Earthwork: Section 310000. -
B. Corru_gated Steel Pipe: Section 334102.
C. Polyethylene Storm Drain: Section 334104.
D. - Plastic Drainage Pipe: Section 334105.
1.02 'REQUIREN[ENTS OF REGULATORY AGENCIES
A. Obtain necessary permits from local Authorities. Ascertain and comply with
local requirements for materials, construction and restoration of pavement.
1.03 SUBMITTALS
b A, Shop‘Drawings: Show fabrication details and connections to adjacent Work.
e B.  Product Data: Manufacturer’s eetalog cufs, specifications, and installation
. instructions. :
PART 2 PRODUCTS |
201 MATERIALS n
A PreceSf ”Reinfofced Concrete Manholes:
20
i :};Vallowable tolerance of plusi« rmmus 1 5 percent Mlmmum compre‘ iV
... strengthof4, 000 psi after 28 days.
~ 4, Load Ratmg AASHTO H 7w1th 30% impact an »
" “equivalent soﬂ pressure : :

Created 05/16/2006
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'A 3. - Material:
‘a. Cast iron: ASTM A48,-Class 30B or 35B.

b. - ¢ Delivered to Site free of any coatings, unless otherwise
. specified.
4. . Frames: :
‘ a. ~ Round with a 30-inch clear opening. '
5. - Covers: '
a. ~ Round. -

b. - Solid lid, top surface checkered and prov1ded with su1table
' concealed lifting notches, and lettering cast into cover to
’ indicate type of structure.

a. Round :
b. Minimum open area: 232 sq inches.
c. Bicycle safe.

7. Provide frames, covers, and gratmgs of the Iockmg type when indicated
on the drawings. . ’
I Acceptable Locking Devices: Type Jor Type H by Neenah
: - Foundry Company, P. O. Box 729, Neenah, WI 54957, (414)
729-3661; Type A or Type B by Syracuse Casting Sales
Corporation, P. O. Box 190, South Bay Rd., Cicero, NY 13039,
(315) 699-2601.

8. Acceptable Manhole Frames and Covers: - Pattern R-155 7-A with platen
cover by Neenah Foundry Company, P. O. Box 729, Neenah, WI 54957,
(414) 729-3661; Pattern 1012A with platen cover by Syracuse Castings
Sales Corp., P.O. Box 190, South Bay Rd., Cicero, NY 13039, (315)
699-2601

9. : _Acceptable Catch Basm Frames and Gratmgs: Pattern R 25 5 7-A frame

S Cast iron: ASTMA48 Class 30B or 35B. T
Dehvered to the Slte free of any coa’cmgs unless othermse EOE

b v.‘i;‘Frames Square top wfch round 36-mch OD base ﬂange and mtegral
st1ffeners

4. Grates:

a. -Rectangular.

b. Bicycle safe.

Created 05/16/2006 '
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RPN B.  Glass-Fiber Reinforced Polyester Manholes:
e | L. One-Piece Monolithic Unit: ASTM D 3753.

- 2. - Nominal Inside Diameter: 48 inches.
: 3. Minimum Wall Thickness: 0.480 inch.
4 Concentric Cone Top:
a. Minimum Clear Opening: 30 inches.
. 5.7z Load Rating: AASHTO HS-20 with 30% 1mpact and 130 lb/cf
* equivalent soil pressure.
6. = = Acceptable Fiberglass Manhole Manufacturers Containment Solutions,
. Inc., 5150 Jefferson Chemical Rd., Conroe, TX 77301, (888) 409-7731;
- L.F. Manufacturing, P.O. Box 578, Highway 290 East Glddmgs Texas
78942 (800) 237 5791.
- C. 'Precast Reinforced Square and Rectangular Concrete Structures:
' 1. Riser Sections: ASTM C890.
2. Keyed Joints:
- a Joint Sealant - Select One: ~
. 1) Mortar . - : A
2) Rubber Gasket
3) - Butyl Joint Sealant
3. ' Load Rating: AASHTO HS-20 with 30% mlpact and 130 Ib/cf
equivalent soil pressure.
4. Concrete for Precast Units: Air content 6 percent by volume with an
- allowable tolerance of plus or minus 1.5 percent. Minimum compressive
' h strength of 4,000 psi after 28 days.
— D.  Cast-in-Place Concrete for Manhole Invert Channels: Normal weight, air
o : entrained concrete with a minimum compressive strength of 4,000 psi after 28
days.
1. DesignAir, Content 6 percent by volume plus or minus 1.5 percent.
2. Cement: ‘Minimum 610. pounds per cub1c yard
3. Slump Between 2 and 3 mches :
E. Drop Plpmg
Lo ;Qutstl_;de .
et e 'P1p ANSI/ASTM A-746 Class 50
e Polyvmyl Chlonde P1pe PVC compound ASTM D1784 P1pe S
ASTM D-3034 SDR—26 : R TR,
) Frames Covers and Grates for Manholes and Catch Basins: - ‘ i
N LA ,";De51gn of each shall be the same throughout the prOJect unless otherw1se
R e"spemﬁed or mdlcated on the drawings.”. ' :
2. Units shall meet AASHTO H20 wheel loadmg reqmrements o
" “Manufacture, workmanship and certified proof-load tests shall conform
to AASHTO M306-89- Standard Spec1ﬁcat10n for Drainage Structure
Castmcs :
N
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o 5.7~ Acceptable Curb Inlets: Pattern R-3010 with Type A grate by Neenah
P R - Foundry Company, P. O. Box 729, Neenah, W1 54957, (414) 729-3661;
R 7 pattern 2640 by Syracuse Castings Sales Corp., P. O. Box 190, South

-
: - Bay Rd,, Cicero, NY 13039, (315) 699-2601.
H Drop Inlet Frames and Grates: o oot
gy - Designed to meet AASHTO H20 wheel loading requirements.
wrt e Manufacture, workmanship and certified proof-load tests shall conform
oL o 40 AASHTO M306-89-Standard Specification for Drainage Structure
o " Castings. - : o SR :
2. Material: - . .
a. Cast iron: ASTM A 48, Class 30B or 35B.
b. Delivered to Site free of any coatings, unless otherwise
specified. '
3. Frames: Slab type, 24-inch square clear opening. - -
4, Grates: ) :

a. Bicycle safe. '

K 5. Acceptable Drop Inlet Frames and Grates: Pattern R-3 562 by Neenah

‘ Foundry Company, P. O. Box 729, Neenah, WI 54957,(414) 729-3661;

Pattern 1396440 frame with Pattern 1396040 grate by Syracuse Castings
Sales Corp., P. O. Box 190, South Bay Rd., Cicero, NY 13039, (315)
699-2601.

L Pipe-to-Manhole/Drainage Structure Connections-One of the following:

& 1. A-Lok Flexible Connector by A-Lok Products, Inc., 697 Main St.,

Tullytown, PA 19007, (215) 547-3366.

S S 2 Lockjoint Flexible Connector by Chardon Rubber Company, 373
' ‘ Washington St., Chardon, OH 44024, (216) 285-2161.
3. Kor-N-Seal Flexible Connector by NPC, Inc., 250 Elm St., Milford, NH
' 03055, (601) 673-8680... -
4, - Link-Seal Flexible Connector by Thunderline Link-Seal, Inc., 6525

Goforth St., Houston, TX 77021, (713) 747-8819.

I Mortar: ASTM C270, Type M.

. PART3 EXECUTION -
A SowerLatersl Openings n Precast and Cast-i-Place Conerete Risers: Provide
openings and install pipe connectors in sirict accordance with the .
. recommendation of the connector manufacturer. .- -
302 INSTALLATION

'A. Construct concrete structures with precast reinforced riser sections to the

'dimgnsions shown. Seal joints between precast riser sections with material

specified. B : ; . :

1. . Wall thickness for circular structures 12 feet deep or less: 5 inches.
Created 05/16/2006
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LR o wess e ow o bo90ia Wall thickness for circular structures greater than 12 feet deep: 6

! inches.
S ' “B.:% " Position tops of structures flush with finished grade, unless indicated otherwise
" on the drawings. . : :
“0Cr 7 Form inverts in manholes on straight runs by the use of channel pipé. Form
e gnverts in manholes at changes in direction or grade by making curved channels
" of concrete. Channels shall have a smooth surface free from irregularities.
=D, Cut laterals which will enter above the invert to correct length before -
* installation. Do not cut after installation. Construct drops as shown.
"~ E.  Install glass-fiber reinforced polyester manholes as detailed on the Drawing and
- in accordance with the manufacturer’s printed installation procedures.
F. - Construct drop inlets of concrete or precast units.
G. Install curb inlets where indicated. ’
END OF SECTION
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NON—SHRINK GROUT MORTAR

1 1/2" BUTYL ROPE AS
/ PRIMARY JOINT SEALER

. S € COVER _/—FINISH GRADE
" HEAVY DUTY FRAME S SRS S
e di e AND -COVER—— Z?j 1
GRADE ADJUSTMENT——1 - 2
(A °» M
e ) ———— .A'_ a
2 q‘- KR
-9', A
: “ .‘=
FLAT SLAB MANHOLE TO © 1 30" MIN DA
USE FLAT SLAB TOP ONLY FOR COVER
WHEN CONE SECTION WILL
NOT FIT ON SHALLOW MH'S ——
OR WHEN SQUARE OPENING A
IS REQ'D : P
PRECAST STEPS 127 o.c.——/ S 2.
| s {s
. i 4 She.
4 . S

MANHOLE RISER SECTION

LENGTH AS REQUIRED—

MANHOLE BASE SECTION

I R 4 1 ——

Dla. g .

]
WAL

6" WALL THICKNESS

t—=———B|TUMINOUS COATING

CURED OR FORMED OPENING FILLED
WITH NON—SHRINK GROUT. FLEXIBLE
RUBBER BOOT FOR SMOOTHED WALL
PIPE AND NON-SHRINK GROUT FOR
CURROGATED PIPE. APPLY
WATERPROOFING INSIDE AND OUT
OVER GROUTED OPENING. EXTEND
WATER PROOFING 12 INCHES BEYOND

CORE.

2] \STORM SEWER PIPE

12" #2 CRUSHED STONE
TO EXTEND 12" ALL
AROUND BASE SECTION—

iy
4R
WITH INTEGRAL BASE——=1 G 4
. . P
- 4
2 -4 . -’ s Fl &4 !
°°T atild \ aeeh
27 0a2% %o Fo g7 1% gz iord 3
g 82°% 8-%°.°°sToRM SEWER 7%= s al Qe o
Se, S o ‘e °° .%‘ o
i 2 0% CCeqr 1P °o o o

\UNDISTURBED EARTH

NOTES

1. USE ONLY WET-CAST UNITS. DRY—CAST NOT
ACCEPTABLE

2, PROVIDE SHOP DRAWINGS FOR STRUCTURE, FRAME,
COVER AND STEPS, INCLUDE PRODUCT LITERATURE FOR
SEALER FOR REVIEW AND APPROVAL.

m PRECAST CONCRETE STORM SEWER MANHOLE

SCALE: NONE

N

CROSS REFERENCE:

& Brunswick Read, Troy

G-L Engineering. P.C.
v. New York 12188
Phone: (318) 770-5928 Fax: {3183)270-3022

New Castle Asphalt, LLC

Rensselaer Plant
City of Rensselaer, Rensselaer County, New York|

Details DETAILS
Jor Date: 1/14/11
Construction SWPPP

Drafted by: MV/ITWR.




SECTION 334104

S ,CORRUGATED POLYETHYLENE STORM DRAIN PIPE

7 PART 1 GENERAL

R L0 RELATED WORK SPECIFIED ELSEWEERE
A, Earthwork: Sect1on310000. R N Rt
102 SUBMITTALS |
Sl A, Product Data: Manufacturer’s spec1ﬁcatlons (AASHTO M-252 or AASHTO M-
s o 294), including dimensions, allowable height of cover information, and
installation instructions.

PART2 PRODUCTS

201 MANUFACTURERS

A ‘Advanced Dramage Systems, Inc 3300 R1vers1de Dr Columbus, OH 43221;

. (614) 457:3051.
,) S 'B. Hancor, Inc 401 Ohve St Fmdlay, OH 45840 (800) 847-5880.
— 202  MATERIALS | | " |

- Classﬁ'lcatlon Type S
3. . Mmlmum P1pe St1ffness Values

T Created 112912004 _ K | T
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DIAMETER PIPE STIFFNESS (PER ASTM D 2412)
47,67, 8,107, 12" : , 50 psi
- 157 } 3 ) _ 42 psi -
18 40 psi
247 - , 34psi
300 - - 28psi
36” , 22 psi

4. Joint Couphngs Polyethylene Couplers; snap-on type or split collar
' through 24-inch diameter, screw-on type where applicable.

a. Corrugated to match pipe corrugatrons width not less than one
' half pipe diameter. ‘
b, - Split couplings shall engage an equal number of corrugatlons on

cach 51de of the joint.

5. Joint Couplings: Polyethylene, bell-and-spigot type couplers utilizing an
elastomeric gasket conforming to ASTM F 477. . .
Fittings: ‘ ‘
1. High density polyethylene meeting the propemes spemﬁed for the pipe.
2, Either molded or fabricated.
3. DeSIgned specifically for the prpe furnished and manufactured by the
. pipe manufacturer.

Headwalls and End Sect1ons Galvamzed steel manufactured from material
meetlng the requirements of AASHTO M-218.

1. Conform to shape, dimensions, and thlckness shown on the drawings.
2. Use only extra length rod and lug type galvamzecl couplmg band

connectors

. ‘Perforated _ pe Conform to AASHTO M 252 or AASHTO M—294 ‘Type SP
- W1th Class I perforatrons ‘ _ : ,

PART 3 EXECUTION

Created 112972004 : o | |
Edited and/or Printed 5/15/2008 ©°334104-2 - . - :ProjectNo. - = .

g _"_-,3.'01 INSTALLA 10N

. type couphng Remake damaged e}ﬂstmg _]omts :

~“Make connections to emstmg manholes and drainage struct -
cutting into the floor.or bench of the manhole or dramaoe structure and T

formmcr a new channel. : : ”







3. - Ifthe pipe, manholes or other structures with which connections are to

AR ) o  be made have not yet been installed, install the pipe to a point directed
T by the Director’s Representative and plug or cap the end in a satisfactory -
— manner. o - ' = '
END OF SECTION '1 E
J

S ' Created 11/29/2004
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PART 2 PRODUCTS

203 *SOLVENT EMENTS

‘SECTION 334105

- PLASTIC DRA]NAGE PlPE (STORM DRAINAGE)

, PART 1 GENERAL

101 RELATED WORK SPECIFIED ELSEWHERE
| A Earthwork: Section 316000.

B Manholes: Section 334913,
1.02 SUBMITTALS

A. . Product Data: Manufacturer’s spec1ﬁcat10ns with all pertinent information
- regarding dimensions, fittings and installation instructions.

2.01 GENERAL

A. Each length of pipe and each fitting shall be marked in accordance with the
applicable ASTM Designation. .

2.2 DRAINAGE PIPE AND FITTINGS

A. - PVC Sewer P1pe and Fittings; (6 inches D1ameter and Larger): SDR 35 and
ASTM D 3034. Use minimum SDR 26 for all pond outlet plpmg

B.  ABS Sewer Pipe and Fittings: ASTMD 2751.
C. ‘ ABS Composite Sewer Pipe' ASTM D 2680.
D. ‘Plastle Pme “4 and 6 mches Dlameter Sohd and Perforated) for Buﬂdmg Drains,

L Cl' "ano_gt Pipes, D1scharge Lines, L 'chmg Fields, Drain Tiles, etc:" PVC
figeting ASTMD 2729 or SR (Styrene Rubber) meetmg ASTM D 2852

A Solvent cement used for Jommg plastlc pipe and ﬁttmgs shall meet the followmg _
o de51gnat1ons for the various types of plastxc p1pe listed.” ' : '
1. "PVC: ASTM D 2564.
2. ABS: ASTMD 2235
3. SR ASTM D 3 122

' Created 10/21/1998
Edited and/or Printed 5/28/2008 , 334105-1 o Project No.




o

PART3 EXECUTION

BaiAL

B. Tt

- 3.01 lNSPECTION

Inspect all pipe and fittings before installation. Remove defectlve pipe and
ﬁttmgs from the site.

Do not backﬁll before installation is mspected by the Owner’s Representative.

3.02 - GENERAL

A

Install pipe in accordance with the manufacturer s recommendanons and as -

'specified in ASTM D 2321.

Join PVC pipe with solvent cemented JO]JltS as recommended by ASTM D 2855. |

Use Cushion Material for bedding and backfill to the depth shown on the

drawings..

Use No. 2 Coarse Aggregate for bedding and backfill to the depth shown on the
~ drawings for perforated pipe. '

3.03 INSTALLATION

A..r

Created 10/21/1998

Laying Plpe Lay pipe to indicated lme and grade with a firm uniform bearing
for the entire length of the pipe. Excavate sufficient clearance at each bell or

_ coupling to allow uniform bearing along the pipe barrel. Fill excess excavation

with suitable material and tamp.

Joints:

1. Wipe inside of sockets and outside of pipe to be Jomted clean and dry

2. Tnistall 'bber gaskets in accordance with the manufacturer 3
speclﬁcatlons

Connections: :

‘1 X . . -

Lay perforated prpe on a tamped bed of underdram ﬁlter matenal

' Cleanouts
1o r»{Construct cleanouts at the locatrons shown and as detalled on the
2. Use PVC wyes, bends and prpe as mdrcated : RRAReTS
3 Extend cleanout piping to grade and terminate with deck plufr mstalled

in-accordance with manufacturer 8 mstructlons

Bdited anid/or Printed 5/28/2008 334105-2 - ~ ProjectNo.




LR T S e S g Install deck plug flush with grade with grade and encase with 2500 psi -

B R concrete pad as shown. S
— . 304 LEAKAGETESTS
A~ Prior to backfilling and laying additional pipe, test the first 100 feet of sewer
‘ construction for leakage. il e :
1. Fillthe sewer with water and maintain a head two feet above the highest

section of Work being tested. Measure the quantity of leakage. When
the sewer being tested is constructed in water bearing soil, the leakage
test may, at the discretion of the Owner’s representative, be made by
measuring the quantity of infiltration into the sewer. The allowable =
. leakage or infiltration shall not exceed 10 gallons per 24 hours per inch

pipe diameter per 1000 feet of sewer being tested. v

2. If air testing is used conform to the procedure described in ASTM C
828. ' ,

~ B.  Additional leakage tests and a final test shall be performed as directed.

END OF SECTION

Created 10/21/1998
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e

IPE ZONE BACKFILL - -
CAREFULLY PLACED AND !
BACKFILLED TO PROTECT PIPE

PIPE ZONE
BEDDING

s

Be

L__Bc/4, 4"MIN

e | a0

N N

CRUSHED STONE BEDDING

OPTIONAL EXTRA BEDDING AOBE

CORRUGATED HDPE PIPE
PIPE DIMENSIONS - TRENCH DIMENSIONS
NOMINAL ROCK
SIZE ID Be ID/4 | Be/4 | Bd(ft) EEE(%\)V;;\,I{,QE‘
6" 6” 7" 157 | & | 30 6"
8” 8" g” 2', 6" 3.01 6"
10” 10" 12” 25" | & | 30 6"
12 12" 15” 3" 6" | 3.0 6"
15" 15" 18" 4" 6" | 35 6"
18” 18" 21" 5" 6" | 35 6"
24 24" 28" 6" 8" | 40 6"
30" 30" 357 g | 10" | a5 6"
36" 36" 41" g | 10" | 50 6"
NOTE:

1. STORM SEWER PIPE TO BE SMOOTH WALL.
2. ALL SLEEVES SHALL BE WATERTIGHT.

3. GASKETS SHALL CONFORM TO ASTM F477.
4, GASKETS AND SLEEVES SHALL BE LUBRICATED AS RECOMMENDED BY THE MANUFACTURER.

5. FITTINGS SHALL BE IN CONFORMANCE WITH AAHTO M294.

STORM SEWER

CORRUGATED HDPE PIPE BEDDING

D

SCALE: NONE
CROSS REFERENCE:

G-L Engineering. P.C. New Castle Asphalt, LLC Details
2 Brunswick Ron sw York 12180
Phone: (518) 270 Cisisy27ns92 | Rensselaer Plant f_or
City of Rensselaer, Rensselaer County, New York] Construction SWPPP

DETAILS

Date: 1/14/11

Drafied by: MV/IWR
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Summary of Stormwater Modeling Results

CB1

Existing Condition

WQv 0.83 cfs 11.93 Hr. 0.035 ac-ft

1-Yr 3.10 cfs 11.92 Hr. 0.144 ac-ft  Overtop
10-Yr 6.16 cfs 11.92 Hr. 0.300 ac-ft  Overtop
100-Yr 8.85 cfs 11.92 Hr. 0.442 ac-ft ~ Overtop
Proposed Condition

WQv 0.19 cfs 11.95 Hr. 0.009 ac-ft

1-Yr 1.59 cfs 11.93 Hr. 0.068 ac-ft

10-Yr 3.80 cfs 11.93 Hr. 0.169 ac-ft  Overtop
100-Yr 5.70 cfs 11.92 Hr. 0.266 ac-ft ~ Overtop
CB2

Existing Condition

WQv 1.13 cfs 11.93 Hr. 0.048 ac-ft

1-Yr 4.43 cfs 11.93 Hr. 0.201 ac-ft ~ Overtop
10-Yr 8.82 cfs 11.93 Hzr. 0.421 ac-ft  Overtop
100-Yr 12.39 cfs 11.92 Hr. 0.622 ac-ft  Overtop
Proposed Condition

WQv 0.35 cfs 11.95 Hr. 0.016 ac-ft

1-Yr 2.60 cfs 11.93 Hzr. 0.112 ac-ft

10-Yr 6.09 cfs 11.93 Hr. 0.273 ac-ft ~ Overtop
100-Yr 9.28 cfs 11.93 Hr. 0.428 ac-ft  Overtop
CB3

Existing Condition

WQv 1.27 cfs 11.93 Hr. 0.048 ac-ft

1-Yr 5.15 cfs 11.93 Hr. 0.232 ac-ft

10-Yr 10.09 cfs 11.92 Hr. 0.491 ac-ft  Overtop
100-Yr 14.58 cfs 11.92 Hr. 0.728 ac-ft  Overtop
Proposed Condition

WQv 0.44 cfs 11.95 Hr. 0.021 ac-ft

1-Yr 3.27 cfs 11.93 Hr. 0.141 ac-ft

10-Yr 7.68 cfs 11.93 Hr. 0.344 ac-ft  Overtop

100-Yr 11.69 cfs 11.93 Hr. 0.540 ac-ft ~ Overtop



CB4

Existing Condition
WQv

1-Yr

10-Yr

100-Yr

Proposed Condition
WQv

1-Yr

10-Yr

100-Yr

CB5

Existing Condition
WQv

1-Yr

10-Yr

100-Yr

Proposed Condition
WQv

1-Yr

10-Yr

100-Yr

CB6

Existing Condition
WQv

1-Yr

10-Yr

100-Yr

Proposed Condition
WQv

1-Yr

10-Yr

100-Yr

1.38 cfs
5.74 cfs
11.41 cfs
16.55 cfs

0.54 cfs
3.88 cfs
9.03 cfs
13.70 cfs

2.55 cfs

14.93 cfs
33.23 cfs
49.69 cfs

0.20 cfs
3.61 cfs
9.90 cfs
15.95 cfs

2.49 cfs

14.73 cfs
32.82 cfs
49.09 cfs

0.19 cfs
3.53 cfs
9.73 cfs
15.69 cfs

11.93 Hr.
11.93 Hr.
11.92 Hr.
11.92 Hr.

11.95 Hr.
11.93 Hr.
11.93 Hr.
11.93 Hr.

12.14 Hr.
12.11 Hr.
12.11 Hr.
12.11 Hr.

12.31 Hr.
12.22 Hr.
12.21 Hr.
12.20 Hr.

12.14 Hr.
12.12 Hr.
12.11 Hr.
12.11 Hr.

12.31 Hr.
12.22 Hr.
12.21 Hr.
12.20 Hr.

0.059 ac-ft
0.258 ac-ft
0.551 ac-ft
0.821 ac-ft

0.025 ac-ft
0.168 ac-ft
0.405 ac-tt
0.633 ac-ft

0.219 ac-ft
1.153 ac-ft
2.604 ac-ft
3.964 ac-{t

0.030 ac-ft
0.356 ac-ft
0.941 ac-ft
1.522 ac-ft

0.201 ac-ft
1.080 ac-ft
2.452 ac-ft
3.739 ac-ft

0.034 ac-ft
0.329 ac-ft
0.874 ac-ft
1.416 ac-ft

Overtop
Overtop

Overtop
Overtop

Overtop
Overtop
Overtop

Overtop
Overtop

Overtop
Overtop
Overtop

Overtop
Overtop



CB7

Existing Condition
WQv

1-Yr

10-Yr

100-Yr

Proposed Condition
WQv

1-Yr

10-Yr

100-Yr

CB8

Existing Condition
WQv

I-Yr

10-Yr

100-Yr

Proposed Condition
WQv

1-Yr

10-Yr

100-Yr

2.74 cfs

15.66 cfs
34.69 cfs
51.81 cfs

0.75 cfs
5.74 cfs
14.21 cfs
25.31 cfs

2.74 cfs

15.66 cfs
34.69 cfs
51.81 cfs

0.75 cfs
5.74 cfs
14.21 cfs
25.31 cfs

12.13 Hr.
12.11 Hr.
12.10 Hr.
12.10 Hr.

11.95 Hr

11.94 Hr.
11.94 Hr.

12.16 Hr

12.13 Hr.
12.11 Hr.
12.10 Hr.
12.10 Hr.

11.95 Hr.
11.94 Hr.
11.94 Hr.
12.16 Hr.

0.278 ac-ft
1.411 ac-ft
3.156 ac-ft
4.785 ac-ft

0.249 ac-ft
1.320 ac-ft
2.939 ac-ft
4.518 ac-ft

0.278 ac-ft
1.411 ac-ft
3.156 ac-ft
4.785 ac-ft

0.249 ac-ft
1.320 ac-ft
2.939 ac-ft
4.518 ac-ft
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Existing Conditions - WQv Type Il 24-hr WQv Rainfall=0.95"

Prepared by {enter your company name here} Printed 6/3/2011
HydroCAD® 8.50 s/n 000753 © 2007 HydroCAD Software Solutions LLC Page 2

Summary for Subcatchment 1S: Overiook Area

Runoff = 0.83cfs @ 11.93 hrs, Volume= 0.035 af, Depth= 0.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr WQv Rainfall=0.95"

Area (sf) CN Description
3,840 98 Paved parking & roofs
25,815 98 Paved parking & roofs
1,600 98 Paved parking & roofs
13,375 80 >75% Grass cover, Good, HSG D
44,630 93 Weighted Average
13,375 Pervious Area
31,255 Impervious Area

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (fi/seg) (cfs)
1.1 50 0.0100 0.79 Sheet Flow, Upper Basin
Smooth surfaces n=0.011 P2= 240"
1.0 120 0.0150 1.97 Shallow Concentrated Flow, Crushed Stone Surface
Unpaved Kv=16.1 fps
0.2 45 0.0550 3.52 Shallow Concentrated Flow, Outer Slope

Grassed Waterway Kv= 15.0 fps

23 215 Total

Subcatchment 1S: Overlook Area

Hydrograph
osf | ,
N o Type Il 24-hr WQv
o7 | " Rainfall=0.95"
0.657 , - Runoff Area=44,630 sf
o] | | - Runoff Volume=0.035 af
g os Runoff Depth=0.41"
ot B I " Flow Length=215'
035, 1 ' - Te=2.3 min
0.254 , . CN=93
v
0.1: C/’/;”/ , o ,
e

é46émﬁmmwmﬁmm%w&m%wmm“wmw@m%wm&m%&mm
Time (hours)



Existing Conditions - WQv Type Il 24-hr WQv Rainfall=0.95"

Prepared by {enter your company name here} Printed 6/3/2011
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Summary for Subcatchment 4S: Basin 2

Runoff = 0.30cfs @ 11.94 hrs, Volume= - 0.013 af, Depth= 0.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr WQv Rainfall=0.95"

Area (sf) CN Description
1,800 98 Paved parking & roofs
8,795 98 Paved parking & roofs
1,500 98 Paved parking & roofs
6,460 80 >75% Grass cover, Good, HSG D

18,555 92 Weighted Average

6,460 Pervious Area
12,095 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (firft)  (ft/sec) (cfs)

1.1 50 0.0100 0.79 Sheet Flow, Crushed Stone
Smooth surfaces n=0.011 P2=2.40"

12 120 0.0100 1.61 Shallow Concentrated Flow, Crushed Stone
Unpaved Kv=16.1 fps

0.2 50 0.0500 3.35 Shallow Concentrated Flow, Outer Slope
Grassed Waterway Kv=15.0 fps

0.6 85 0.0250 2.37 Shallow Concentrated Flow, Channel

Grassed Waterway Kv= 15.0 fps

3.1 305 Total



Existing Conditions - WQv Type Il 24-hr WQv Rainfall=0.95"

Prepared by {enter your company name here} Printed 6/3/2011
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Subcatchment 4S: Basin 2

Hydrograph

0.32 530 ofs i

03: ¢ ~ Type Il 24-hr WQvV

ool | " Rainfall=0.95"

o2af | | . Runoff Area=18,555 sf

Byt A | Runoff Volume=0.013 af
Eon] | - " Runoff Depth=0.37" |
g oo ' Flow Length=305"

0429 * o | Tc=3.1 min

v " o=

s I

ot i
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Existing Conditions - WQv Type Il 24-hr WQv Rainfall=0.95"

Prepared by {enter your company name here} Printed 6/3/2011
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Summary for Subcatchment 7S: Basin 3

Runoff = 0.15cfs @ 11.93 hrs, Volume= 0.006 af, Depth= 0.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type |l 24-hr WQv Rainfall=0.95"

Area (sf) CN  Description
1,380 98 Paved parking & roofs
4,525 98 Paved parking & roofs
460 98 Paved parking & roofs
5,067 80 >75% Grass cover, Good, HSG D

11,432 90 Weighted Average

5,067 Pervious Area
6,365 Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (feetl) (fi/ft)  (ft/sec) (cfs)
1.1 50 0.0100 0.79 Sheet Flow, Basin 3
Smooth surfaces n=0.011 P2=2.40"
0.4 80 0.0550 3.52 Shallow Concentrated Flow, Outer Slope
Grassed Waterway Kv= 15.0 fps
0.8 75 0.0100 1.50 Shallow Concentrated Flow, Channel

Grassed Waterway Kv= 15.0 fps

2.3 205 Total

Subcatchment 7S: Basin 3

Hydrograph

oe |

0.1 ] - EEwl '

e o ~ Type Il 24-hr WQv

0.13 , , Rainfall=0.95"

o ‘ ' - Runoff Area=11,432 sf
on - - Runoff Volume=0.006 af
§ 0099 .y | Runoff Depth=0.29"
o B - Flow Length=205"

0.6 o - Tc=2.3 min

oost | > CN=90

0.04 :

0.03 o

0.02 :
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Existing Conditions - WQv Type Il 24-hr WQv Rainfall=0.95"

Prepared by {enter your company name here} Printed 6/3/2011
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Summary for Subcatchment 11S: Basin 4
Runoff = 0.10cfs @ 11.93 hrs, Volume= 0.005 af, Depth= 0.22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr WQv Rainfall=0.95"

Area (sf) CN Description
1,560 98 Paved parking & roofs
2,340 98 Paved parking & roofs
750 98 Paved parking & roofs
5,860 80 >75% Grass cover, Good, HSG D

10,510 88 Weighted Average

5,860 Pervious Area
4,650 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)y  (ft/sec) (cfs)
0.8 50 0.0200 1.04 Sheet Flow, Crushed Stone
Smooth surfaces n=0.011 P2= 240"
0.3 50 0.0300 2.79 Shallow Concentrated Flow, Crushed Stone
Unpaved Kv= 16.1 fps
0.5 80 0.0300 2.60 Shallow Concentrated Flow, Outer Slope

Grassed Waterway Kv= 15.0 fps

1.6 180 Total

Subcatchment 11S: Basin 4

Hydrograph

01 o L Type Il 24-hr WQv
0053 1 o Rainfall=0.95"
o | 1] o Runoff Area=10,510 sf
007 "~ Runoff Volume=0.005 af
it | | " Runoff Depth=0.22"
B LV " Flow Length=180"
004 , ~ Tc=1.6 min
o] | 1 o - 'CN=88
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Summary for Subcatchment 16S: Basin 5

Runoff = 0.41cfs @ 11.94 hrs, Volume= 0.018 af, Depth= 0.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr WQv Rainfall=0.95"

Area (sff CN Description

2,460 98 Paved parking & roofs
13,330 98 Paved parking & roofs
1,120 98 Paved parking & roofs
5,710 80 >75% Grass cover, Good, HSG D

22,620 93 Weighted Average

5,710 Pervious Area
16,910 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

1.1 50 0.0100 0.79 Sheet Flow, Crushed Stone
Smooth surfaces n=0.011 P2= 240"

1.2 160 0.0180 2.16 Shallow Concentrated Flow, Crushed Stone
Unpaved Kv=16.1fps

1.0 150 0.0300 2.60 Shallow Concentrated Flow, Quter Slope

Grassed Waterway Kv= 15.0 fps

3.3 360 Total

Subcatchment 16S: Basin §

Hydrograph

il =

ol | T  Typell 24-hrWQv

o] | - R | ~ Rainfall=0.95"

ot b . Runoff Area=22,620 sf

Yo / Runoff Volume=0.018 af
Soal | Runoff Depth=0.41"
g o [ S : Flow Length=360"

e ’ R | Tc=3.3 min

A ! - ~ CN=93
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Existing Conditions - WQv Type Il 24-hr WQv Rainfall=0.95"
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Summary for Subcatchment 17S: Site

Runoff = 249cfs @ 12.14 hrs, Volume= 0.201 af, Depth= 0.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr WQv Rainfall=0.95"

Area (sf) CN  Description
8,940 98 Paved parking & roofs
181,580 98 Paved parking & roofs
4,530 98 Paved parking & roofs
63,830 82 Woods/grass comb., Fair, HSG D
153,890 80 >75% Grass cover, Good, HSG D
412,770 89 Weighted Average
217,720 Pervious Area
195,050 Impervious Area

Tc Length Slope Velocity Capacity Description
{min)  (feet) (fuft) (it/sec) (cfs)

0.8 50 0.0200 1.04 Sheet Flow, Crushed Stone
Smooth surfaces n=0.011 P2= 240"
0.2 30 0.0200 2.28 Shallow Concentrated Flow, Crushed Stone
Unpaved Kv= 16.1 fps
4.1 450 0.0150 1.84 Shallow Concentrated Flow, Meadow
Grassed Waterway Kv= 15.0 fps
14.0 565 0.0020 0.67 Shallow Concentrated Flow, Tracks

Grassed Waterway Kv= 15.0 fps

19.1 1,095 Total
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Subcatchment 178S: Site
Hydrograph

e Type Il 24-hr WQv
Rainfall=0.95"

] Runoff Area=412,770 sf

Runoff Volume=0.201 af

¢ Runoff Depth=0.25"

, 4 Flow Length=1,095"
" ;,i | ~ Tc=19.1 min
* Y CN=89

Flow (cfs)
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Existing Conditions - WQv Type Il 24-hr WQv Rainfall=0.95"
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Summary for Pond 2P: Grate

Inflow Area = 1.025 ac, 70.03% Impervious, Inflow Depth= 0.41" for WQv event
Inflow = 0.83cfs @ 11.93 hrs, Volume= 0.035 af

Outflow = 0.83cfs @ 11.93 hrs, Volume= 0.035 af, Atten= 0%, Lag= 0.0 min
Primary = 0.83cfs @ 11.93 hrs, Volume= 0.035 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 20.62' @ 11.93 hrs
Flood Elev= 21.00'

Device Routing Invert Outlet Devices
#1  Primary 20.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

Primary OutFlow Max=0.78 cfs @ 11.93 hrs HW=20.61" (Free Discharge)
1=Orifice/Grate (Weir Controls 0.78 cfs @ 1.10 fps)

Pond 2P: Grate
Hvdrograph

B Inflow
£1 Primary

0.95

o= | =@ Inflow Area=1.025 ac
075 , o Peak Elev=20.62'

0.74
0.657
0.6
0.55-
0.5
0.45
0.4
0.359
0.3
0.254
0.2
0.153
0.13
0.054

Flow (cfs)

2

Time (hours)
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Inflow Area

inflow
Outflow
Primary

Summary for Pond 3P: CB 1

0.83cfs @ 11.93 hrs, Volume=
0.83cfs @ 11.93 hrs, Volume=
0.83cfs @ 11.93 hrs, Volume=

1.025 ac, 70.03% Impervious, inflow Depth= 0.41" for WQv event

0.035 af

0.035 af, Atten=0%, Lag= 0.0 min

0.035 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 16.60' @ 11.93 hrs
Flood Elev= 20.50'

Device Routing invert Outlet Devices

#1  Primary 15.43' 12.0" x 250.0' long Culvert CPP, square edge headwall, Ke= 0.500

Primary OutFlow Max=0.78 cfs @ 11.93 hrs HW=16.59' TW=16.50" (Fixed TW Elev= 16.50')

Qutlet Invert= 14.28'

S=0.0046'" Cc=0.900

n=0.010 PVC, smooth interior

2 _1=Culvert (Outlet Controls 0.78 cfs @ 1.07 fps)
Pond 3P: CB 1

0.94
0.85%
0.8
0.753
0.74
0.65
0.6+
0.557
0.5]
0.455

Flow (cfs)

0.35+

Hydrograph

<, Y
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Time (hours)

Inflow Area=1.025 ac
Peak Elev=16.60"
12.0" x 250.0' Culvert

B Inflow
1 Primary




Existing Conditions - WQv Type Il 24-hr WQv Rainfall=0.95"
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Summary for Pond 5P: Grate

Inflow Area = 0.426 ac, 65.18% Impervious, Inflow Depth = 0.37" for WQv event
Inflow = 0.30cfs @ 11.94 hrs, Volume= 0.013 af

Qutflow = 0.30cfs @ 11.94 hrs, Volume= 0.013 af, Atten=0%, Lag= 0.0 min
Primary = 0.30cfs @ 11.94 hrs, Volume= 0.013 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 19.56' @ 11.94 hrs
Flood Elev= 20.00'

Device Routing invert Outlet Devices
#1  Primary 19.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

Primary OutFlow Max=0.29 cfs @ 11.94 hrs HW=19.56"' (Free Discharge)
T 1=Orifice/Grate (Weir Controls 0.29 cfs @ 0.79 fps)

Pond 5P: Grate
Hydrograph

& Inflow
1 Primary

0.32:

0.34
0.284
0.26
0.24
0.2

0.2
0.184
0.16
0.14
0.123

0.1
0.084
0.067
0.04
0.02-

" Inflow Area=0.426 ac
Peak Elev=19.56'

Flow (cfs)

— e 5
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Type Il 24-hr WQv Rainfall=0.95"

Existing Conditions - WQv
Prepared by {enter your company name here} Printed 6/3/2011
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Summary for Pond 6P: CB 2

Inflow Area = 1.451 ac, 68.61% Impervious, Inflow Depth = 0.40" for WQv event
Inflow = 1.13cfs @ 11.93 hrs, Volume= 0.048 af

Qutflow = 1.13cfs @ 11.93 hrs, Volume= 0.048 af, Atten= 0%, Lag= 0.0 min
Primary = 1.13cfs @ 11.93 hrs, Volume= 0.048 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 15.36' @ 11.93 hrs
Flood Elev= 19.50'

Device Routing Invert Outlet Devices
#1  Primary 14.58' 12.0" x 200.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 13.67' S=0.0046'/" Cc= 0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=1.06 cfs @ 11.93 hrs HW=15.34' TW=14.94" (Fixed TW Elev= 14.94')
* _1=Culvert (Outlet Controls 1.06 cfs @ 2.30 fps)

Pond 6P: CB 2
Hydrograph

B Inflow
3 Primary

Inflow Area=1.451 ac
Peak Elev=15.36'
12.0" x 200.0' Culvert

Flow (cfs)
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Existing Conditions - WQv Type Il 24-hr WQv Rainfall=0.95"

Prepared by {enter your company name here} Printed 6/3/2011
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Summary for Pond 9P: Grate

Inflow Area = 0.262 ac, 55.68% Impervious, Inflow Depth = 0.29" for WQv event
Inflow = 0.15cfs @ 11.93 hrs, Volume= 0.0086 af

Outflow = 0.15¢cfs @ 11.93 hrs, Volume= 0.006 af, Atten=0%, Lag= 0.0 min
Primary = 0.15cfs @ 11.93 hrs, Volume= 0.006 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 18.56' @ 11.93 hrs
Flood Elev= 19.00'

Device Routing Invert Outlet Devices
#1  Primary 18.50' 12.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

Primary OutFlow Max=0.14 cfs @ 11.93 hrs HW=18.56" (Free Discharge)
T _1=Orifice/Grate (Weir Controls 0.14 cfs @ 0.78 fps)

Pond 9P: Grate
Hydrograph

B Inflow
{3 Primary

Inflow Area=0.262 ac
Peak Elev=18.56"

Flow (cfs)
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Existing Conditions - WQv Type Il 24-hr WQv Rainfall=0.95"
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Summary for Pond 10P: CB 3

Inflow Area = 1.713 ac, 66.63% Impervious, Inflow Depth = 0.38" for WQv event
Inflow = 1.27 cfs @ 11.93 hrs, Volume= 0.054 af

Outflow = 1.27 cfs @ 11.93 hrs, Volume= 0.054 af, Atten= 0%, Lag= 0.0 min
Primary = 1.27cfs @ 11.93 hrs, Volume= 0.054 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 14.49' @ 11.93 hrs
Flood Elev= 18.50'

Device _Routing Invert Outlet Devices

#1  Primary 13.67' 12.0" x 25.0' long Culvert CPP, square edge headwall, Ke=0.500
Outlet Invert= 13.60' S=0.0028'" Cc=0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=1.20 cfs @ 11.93 hrs HW=14.47" TW=14.30' (Fixed TW Elev= 14.30))

* _1=Culvert (Outlet Controls 1.20 cfs @ 2.43 fps)

Pond 10P: CB 3

Hydrograph
5 Primery
Inflow Area=1.713 ac
~ | Peak Elev=14.49'
1 | 12.0" x 25.0' Culvert

Flow (cfs)
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Summary for Pond 12P: Grate

Inflow Area = 0.241 ac, 44.24% Impervious, Inflow Depth = 0.22" for WQv event
Inflow = 0.10cfs @ 11.93 hrs, Volume= 0.005 af

Outflow = 0.10cfs @ 11.93 hrs, Volume= 0.005 af, Atten=0%, Lag= 0.0 min
Primary = 0.10cfs @ 11.93 hrs, Volume= 0.005 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 18.52' @ 11.93 hrs
Flood Elev= 19.00'

Device Routing Invert OQutlet Devices
#1  Primary 18.50" 24.0" Horiz. Orifice/Grate X 2.00 Limited to weir flow C= 0.600

Primary OutFlow Max=0.10 cfs @ 11.93 hrs HW=18.52' (Free Discharge)
1=Orifice/Grate (Weir Controls 0.10 cfs @ 0.43 fps)

Pond 12P: Grate
Hydrograph

& Inflow
{3 Primary

Inflow Area=0.241 ac
Peak Elev=18.52'
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Summary for Pond 13P: CB 4

Inflow Area = 1.954 ac, 63.86% Impervious, Inflow Depth= 0.36" for WQv event
Inflow = 1.38cfs @ 11.93 hrs, Volume= 0.059 af

Outflow = 1.38cfs @ 11.93 hrs, Volume= 0.059 af, Atten=0%, Lag= 0.0 min
Primary = 1.38cfs @ 11.93 hrs, Volume= 0.059 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 14.27' @ 11.93 hrs
Flood Elev= 18.50'

Device Routing invert Outlet Devices
#1  Primary 13.60' 12.0" x 25.0' long Culvert CPP, square edge headwall, Ke=0.500
Outlet Invert= 13.40' S=0.0080'/" Cc=0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=1.30 cfs @ 11.93 hrs HW=14.25' (Free Discharge)
1=Culvert (Barrel Controls 1.30 cfs @ 3.43 fps)

Pond 13P: CB 4
Hydrograph

& Inflow
{1 Primary

Inflow Area=1.954 ac
Peak Elev=14.27"'
- 12.0" x 25.0" Culvert

Flow (cfs)
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Summary for Pond 14P: CB 7

Inflow Area = 11.949 ac, 51.17% Impervious, Inflow Depth = 0.28" for WQv event
Inflow = 274 cfs @ 12.13 hrs, Volume= 0.278 af

Outflow = 274 cfs @ 12.13 hrs, Volume= 0.278 af, Atten=0%, Lag= 0.0 min
Primary = 274cfs @ 12.13 hrs, Volume= 0.278 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=7.29' @ 12.13 hrs
Flood Elev= 19.00'

Device Routing Invert Outlet Devices
#1  Primary 6.30' 36.0" x 350.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 5.37" S=0.0027 '/ Cc=0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=2.69 cfs @ 12.13 hrs HW=7.28' TW=7.00' (Fixed TW Elev=7.00")
T _1=Culvert (Outlet Controls 2.69 cfs @ 1.99 fps)

Pond 14P: CB 7

Hydrograph
, | =
Inflow Area=11.949 ac
Peak Elev=7.29'
36.0" x 350.0' Culvert

Flow (cfs)
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Summary for Pond 15P: CB 8

Inflow Area = 11.949 ac, 51.17% Impervious, Inflow Depth = 0.28" for WQv event
Inflow = 274 cfs @ 12.13 hrs, Volume= 0.278 af

Outflow = 274 cfs @ 12.13 hrs, Volume= 0.278 af, Atten=0%, Lag= 0.0 min
Primary = 274 cfs @ 12.13 hrs, Volume= 0.278 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=6.06' @ 12.13 hrs
Flood Elev= 22.00'

Device Routing invert Qutlet Devices
#1  Primary 5.37' 36.0" x 265.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 4.68' S=0.0026 ' Cc=0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=2.69 cfs @ 12.13 hrs HW=6.06"' (Free Discharge)
t 1=Culvert (Barrel Controls 2.69 cfs @ 3.30 fps)

Pond 15P: CB 8

Hydrograph
3~ S glr?r?xvgry
Inflow Area=11.949 ac
Peak Elev=6.06'
36.0" x 265.0' Culvert

Fiow (cfs)

Time (hours)
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Summary for Pond 18P: Grate

Inflow Area = 0.519 ac, 74.76% Impervious, Inflow Depth= 0.41" for WQv event
Inflow = 041cfs @ 11.94 hrs, Volume= 0.018 af

Outflow = 0.41cfs @ 11.94 hrs, Volume= 0.018 af, Atten= 0%, Lag= 0.0 min
Primary = 041cfs @ 11.94 hrs, Volume= 0.018 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 16.57' @ 11.94 hrs
Flood Elev= 19.00'

Device Routing invert OQutlet Devices

#1  Primary 16.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

Primary OutFlow Max=0.40 cfs @ 11.94 hrs HW=16.57" (Free Discharge)
1=Orifice/Grate (Weir Controls 0.40 cfs @ 0.88 fps)

Pond 18P: Grate
Hydrograph

& Inflow
g.ﬁ% 1 o : ’ {3 Primary
0423 LEN - Inflow Area=0.519 ac
036 ' Peak Elev=16.57"
0.347
0.32
0.35
0.284
0.26
0.24
0.22-
0.2:
0.18<
0.16-
0.14
0.123
0.1
0.08:
0.06-
0.04- p
0.024

Flow (cfs)
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Summary for Pond 19P: Grate

Inflow Area = 9.476 ac, 47.25% Impervious, Inflow Depth= 0.25" for WQv event
inflow = 2.49cfs @ 12.14 hrs, Volume= 0.201 af

Qutflow = 249cfs @ 12.14 hrs, Volume= 0.201 af, Atten= 0%, Lag= 0.0 min
Primary = 249cfs @ 12.14 hrs, Volume= 0.201 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 17.74' @ 12.14 hrs
Flood Elev= 19.00'

Device Routing Iinvert Outlet Devices
#1  Primary 17.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

Primary OutFlow Max=2.46 cfs @ 12.14 hrs HW=17.74' (Free Discharge)
1=Orifice/Grate (Weir Controls 2.46 cfs @ 1.61 fps)

Pond 19P: Grate
Hydrograph

& Inflow
1 Primary

Inflow Area=9.476 ac
Peak Elev=17.74'

Flow (cfs)

Time (hours)
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Summary for Pond 20P: CB 5

Inflow Area = 9.995 ac, 48.68% Impervious, Inflow Depth = 0.26" for WQv event
Inflow = 255cfs @ 12.14 hrs, Volume= 0.219 af

Outflow = 2.55cfs @ 12.14 hrs, Volume= 0.219 af, Atten= 0%, Lag= 0.0 min
Primary = 255c¢fs @ 12.14 hrs, Volume= 0.219 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 14.98' @ 12.14 hrs
Flood Elev= 16.50'

Device Routing Invert OQutlet Devices
#1  Primary 13.80" 12.0" x 90.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 13.57° S=0.0026'" Cc=0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=2.52 cfs @ 12.14 hrs HW=14.96' (Free Discharge)
1=Culvert (Barrel Controis 2.52 cfs @ 3.46 fps)

Pond 20P: CB 5
Hydrograph

& inflow
3 Primary

Inflow Area=9.995 ac
Peak Elev=14.98'
12.0" x 90.0' Culvert

Flow {(cfs)
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Summary for Pond 21P: CB 6

Inflow Area = 9.476 ac, 47.25% Impervious, Inflow Depth= 0.25" for WQv event
Inflow = 249 cfs@ 12.14 hrs, Volume= 0.201 af

Outflow = 249cfs @ 12.14 hrs, Volume= 0.201 af, Atten=0%, Lag= 0.0 min
Primary = 249cfs @ 12.14 hrs, Volume= 0.201 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 15.46' @ 12.14 hrs
Flood Elev= 18.50'

Device Routing Invert Outlet Devices
#1  Primary 14.00' 12.0" x 80.0' long Culvert CPP, square edge headwall, Ke=0.500
Outlet Invert= 13.80' S=0.0025"" Cc= 0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=2.46 cfs @ 12.14 hrs HW=15.45' TW=15.00' (Fixed TW Elev= 15.00%
* _1=Culvert (Outlet Controls 2.46 cfs @ 3.13 fps)

Pond 21P: CB 6
Hydrograph

B Inflow
{3 Primary

Inflow Area=9.476 ac
Peak Elev=15.46’
2 12.0" x 80.0' Culvert

Flow (cfs)
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Summary for Subcatchment 1S: Overlook Area

Runoff = 3.10cfs @ 11.92 hrs, Volume= 0.144 af, Depth= 1.69"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type ll 24-hr 1-Yr. Rainfall=2.40"

Area (sf) CN  Description
3,840 98 Paved parking & roofs
25815 98 Paved parking & roofs
1,600 98 Paved parking & roofs
13,375 80 >75% Grass cover, Good, HSG D

44630 93 Weighted Average

13,375 Pervious Area
31,2565 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (fi/ft)  (ft/sec) (cfs)
1.1 50 0.0100 0.78 Sheet Flow, Upper Basin
Smooth surfaces n=0.011 P2=2.40"
1.0 120 0.0150 1.97 Shallow Concentrated Flow, Crushed Stone Surface
Unpaved Kv= 16.1 fps
0.2 45 0.0550 3.52 Shallow Concentrated Flow, Outer Slope

Grassed Waterway Kv= 15.0 fps

2.3 215 Total

Subcatchment 1S: Overlook Area
Hydrograph

! 3.10cfs §

. Type Il 24-hr 1-Yr.
1 Rainfall=2.40"
Runoff Area=44,630 sf

: Runoff Volume=0.144 af
Runoff Depth=1.69"
| : Flow Length=215'
Tc=2.3 min

Flow (cfs)

Time (hours)
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Summary for Subcatchment 4S: Basin 2

Runoff = 1.26cfs @ 11.93 hrs, Volume= 0.057 af, Depth= 1.60"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Yr. Rainfall=2.40"

Area (sf) CN Description
1,800 98 Paved parking & roofs
8,795 98 Paved parking & roofs
1,500 98 Paved parking & roofs
6,460 80 >75% Grass cover, Good, HSG D

18,555 92 Weighted Average

6,460 Pervious Area
12,095 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft’/ft)y  (fi/sec) (cfs)

1.1 50 0.0100 0.79 Sheet Flow, Crushed Stone
Smooth surfaces n=0.011 P2= 240"

1.2 120 0.0100 1.61 Shallow Concentrated Flow, Crushed Stone
Unpaved Kv= 16.1 fps

0.2 50 0.0500 3.35 Shallow Concentrated Flow, Outer Siope
Grassed Waterway Kv= 15.0 fps

0.6 85 0.0250 2.37 Shallow Concentrated Flow, Channel

Grassed Waterway Kv= 15.0 fps

3.1 305 Total



Type Il 24-hr 1-Yr. Rainfall=2.40"

Existing Conditions - 1-Yr
Printed 6/3/2011
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Subcatchment 4S: Basin 2
Hydrograph
7 ! Type Il 24-hr 1-Yr.
Rainfall=2.40"
. Runoff Area=18,555 sf
_ | Runoff Volume=0.057 af
8 Runoff Depth=1.60"
3 Flow Length=305'"
Tc=3.1 min
CN=92

Time (hours)



Existing Conditions - 1-Yr Type Il 24-hr 1-Yr. Rainfall=2.40"

Prepared by {enter your company name here} Printed 6/3/2011
HydroCAD® 8.50 s/n 000753 © 2007 HydroCAD Software Solutions LLC Page 5

Summary for Subcatchment 7S: Basin 3

Runoff = 0.72cfs @ 11.93 hrs, Volume= 0.032 af, Depth= 1.44"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Yr. Rainfall=2.40"

Area (sf) CN__ Description
1,380 98 Paved parking & roofs
4,525 98 Paved parking & roofs
460 98 Paved parking & roofs
5,087 80 >75% Grass cover, Good, HSG D

11,432 90 Weighted Average

5,087 Pervious Area
6,365 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (fi/sec) (cfs)
1.1 50 0.0100 0.79 Sheet Flow, Basin 3
Smooth surfaces n=0.011 P2=2.40"
0.4 80 0.0550 3.52 Shallow Concentrated Flow, Quter Slope
Grassed Waterway Kv= 15.0 fps
0.8 75 0.0100 1.50 Shallow Concentrated Flow, Channel

Grassed Waterway Kv= 15.0 fps

2.3 205 Total

Subcatchment 7S: Basin 3

Hydrograph
0.75-§ fo72cts ) . o - . .
or{ | 1 Type Il 24-hr 1-Yr.
006: , Rainfall=2.40"
055 A | o Runoff Area=11,432 sf
05 , Runoff Volume=0.032 af
g °:j | : Runoff Depth=1.44"
& oss] | | | | - Flow Length=205%'
03: , | , ~ Tc=2.3 min
0259 | , , , o - : -
ol | | | CN=90
0.15] il
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Summary for Subcatchment 11S: Basin 4

Runoff = 0.60cfs@ 11.91 hrs, Volume= 0.026 af, Depth= 1.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Yr. Rainfall=2.40"

Area (sf) CN __ Description
1,560 98 Paved parking & roofs
2,340 98 Paved parking & roofs
750 98 Paved parking & roofs
5,860 80 >75% Grass cover, Good, HSG D

10,510 88 Weighted Average

5,860 Pervious Area
4,650 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (fuft)  (ft/sec) (cfs)
0.8 50 0.0200 1.04 Sheet Flow, Crushed Stone
Smooth surfaces n=0.011 P2=2.40"
0.3 50 0.0300 2.79 Shallow Concentrated Flow, Crushed Stone
Unpaved Kv= 16.1 fps
0.5 80 0.0300 2.60 Shallow Concentrated Flow, Outer Slope

Grassed Waterway Kv= 15.0 fps

16 180 Total

Subcatchment 11S: Basin 4

Hydrograph

o T ,  Type |l 24-hr 1-YT.

it I , Rainfall=2.40"

OZZ S ' Runoff Area=10,510 sf
oa ' ' Runoff Volume=0.026 af
$ oss Runoff Depth=1.30"
LIS Flow Length=180'

o] | V] | Tc=1.6 min

02 e - CN=88
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Summary for Subcatchment 16S: Basin 5

Runoff = 1.60cfs @ 11.94 hrs, Volume= 0.073 af, Depth= 1.69"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Yr. Rainfall=2.40"

Area (sf) CN  Description
2,460 98 Paved parking & roofs
13,330 98 Paved parking & roofs
1,120 98 Paved parking & roofs
5,710 80 >75% Grass cover, Good, HSG D
22,620 93 Weighted Average

5710 Pervious Area
16,910 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (fi/sec) (cfs)

1.1 50 0.0100 0.79 Sheet Flow, Crushed Stone
Smooth surfaces n=0.011 P2=2.40"

1.2 160 0.0180 2.16 Shallow Concentrated Flow, Crushed Stone
Unpaved Kv= 16.1 fps

1.0 150 0.0300 2.60 Shallow Concentrated Flow, Outer Slope

Grassed Waterway Kv= 15.0 fps

3.3 360 Total

Subcatchment 16S: Basin 5
Hydrograph

4 Type Il 24-hr 1-Yr.
Rainfall=2.40"

Runoff Area=22,620 sf
Runoff Volume=0.073 af
Runoff Depth=1.69"
Flow Length=360"
Tc=3.3 min

CN=93

Flow (cfs)

Time (hours)
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Summary for Subcatchment 17S: Site

Runoff = 14.73 cfs @ 12.12 hrs, Volume= 1.080 af, Depth= 1.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type i 24-hr 1-Yr. Rainfall=2.40"

Area (sf) CN Description

8,940 98 Paved parking & roofs
181,580 98 Paved parking & roofs
4530 98 Paved parking & roofs
63,830 82 Woods/grass comb., Fair, HSG D
153,890 80 >75% Grass cover, Good, HSG D
412,770 89 Weighted Average
217,720 Pervious Area
185,050 impervious Area

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

0.8 50 0.0200 1.04 Sheet Flow, Crushed Stone
Smooth surfaces n=0.011 P2=2.40"
0.2 30 0.0200 2.28 Shallow Concentrated Flow, Crushed Stone
Unpaved Kv= 16.1 fps
4.1 450 0.0150 1.84 Shallow Concentrated Flow, Meadow
Grassed Waterway Kv= 15.0 fps
14.0 565 0.0020 0.67 Shallow Concentrated Flow, Tracks

Grassed Waterway Kv= 15.0 fps

19.1 1,095 Total
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Subcatchment 17S: Site

Hydrograph

16 — . , . -

b I ~ Type Il 24-hr 1-Yr.

13w v , ] Rainfal|=2.40"

ﬁ Runoff Area=412,770 sf

ol ¥ "~ Runoff Volume=1.080 af
§ o A , - Runoff Depth=1.37"
g Flow Length=1,095'

6 Tc=19.1 min
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Summary for Pond 2P: Grate

Inflow Area = 1.025 ac, 70.03% Impervious, Inflow Depth= 1.69" for 1-Yr. event
Inflow = 3.10cfs @ 11.92 hrs, Volume= 0.144 af

Outflow = 3.10cfs@ 11.92 hrs, Volume= 0.144 af, Atten=0%, Lag= 0.0 min
Primary = 3.10cfs @ 11.92 hrs, Volume= 0.144 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 20.78' @ 11.92 hrs
Flood Elev= 21.00'

Device Routing invert Outlet Devices
#1  Primary 20.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

Primary OutFlow Max=3.00 cfs @ 11.92 hrs HW=20.78" (Free Discharge)
1=Orifice/Grate (Weir Controls 3.00 c¢fs @ 1.72 fps)

Pond 2P: Grate
Hydrograph

& Inflow
] Primary

Inflow Area=1.025 ac
Peak Elev=20.78'

Flow (cfs)
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Summary for Pond 3P: CB 1

Inflow Area = 1.025 ac, 70.03% Impervious, Inflow Depth = 1.69" for 1-Yr. event
Inflow = 3.10cfs @ 11.92 hrs, Volume= 0.144 aof

Outflow = 3.10cfs@ 11.92 hrs, Volume= 0.144 af, Atten= 0%, Lag= 0.0 min
Primary = 3.10cfs @ 11.92 hrs, Volume= 0.144 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=21.78' @ 11.92 hrs
Flood Elev= 20.50'

Device Routing Invert Qutlet Devices
#1  Primary 15.43' 12.0" x 250.0' long Culvert CPP, square edge headwall, Ke= 0.500
Oultlet Invert= 14.28' S=0.0046'/' Cc=0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=3.00 cfs @ 11.92 hrs HW=21.70' TW=20.30' (Fixed TW Elev= 20.30")
1=Culvert (Outlet Controls 3.00 cfs @ 3.82 fps)

Pond 3P: CB 1
Hydrograph

& Inflow
£l Primary

R Inflow Area=1.025 ac
J Peak Elev=21.78'
12.0" x 250.0° Culvert

Flow (cfs)
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Summary for Pond 5P: Grate

Inflow Area = 0.426 ac, 65.18% Impervious, Inflow Depth= 1.60" for 1-Yr. event
Inflow = 126cfs @ 11.93 hrs, Volume= 0.057 af

Outflow = 1.26cfs @ 11.93 hrs, Volume= 0.057 af, Atten= 0%, Lag= 0.0 min
Primary = 1.26cfs @ 11.93 hrs, Volume= 0.057 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Peak Elev= 19.66' @ 11.93 hrs
Flood Elev= 20.00'

Device Routing Invert Outlet Devices
#1  Primary 19.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C=0.600

Primary OutFlow Max=1.20 cfs @ 11.93 hrs HW=19.65" (Free Discharge)
1=0rifice/Grate (Weir Controls 1.20 cfs @ 1.27 fps)

Pond 5P: Grate
Hydrograph

& Inflow
1 Primary

Inflow Area=0.426 ac
Peak Elev=19.66'

Flow (cfs)
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Summary for Pond 6P: CB 2

Inflow Area = 1.451 ac, 68.61% Impervious, Inflow Depth= 1.66" for 1-Yr. event
Inflow = 443cfs @ 11.93 hrs, Volume= 0.201 af

Outflow = 443 cfs@ 11.93 hrs, Volume= 0.201 af, Atten= 0%, Lag= 0.0 min
Primary = 443cfs@ 11.93 hrs, Volume= 0.201 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=20.41" @ 11.93 hrs
Flood Elev= 19.50'

Device Routing Invert Outlet Devices

#1  Primary 14.58' 12.0" x 200.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 13.67' S=0.0046'" Cc= 0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=4.19 cfs @ 11.93 hrs HW=20.20' TW=17.90" (Fixed TW Elev= 17.90')
1=Culvert (Outlet Controls 4.19 cfs @ 5.33 fps)

Pond 6P: CB 2
Hydrograph

& Inflow
{1 Primary

A = , Inflow Area=1.451 ac
45 Peak Elev=20.41"
12.0" x 200.0' Culvert

Flow (cfs)

Time (hours)
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Summary for Pond 9P: Grate

Inflow Area = 0.262 ac, 55.68% Impervious, Inflow Depth = 1.44" for 1-Yr. event
Inflow = 0.72cfs @ 11.93 hrs, Volume= 0.032 af

Outflow = 0.72cfs @ 11.93 hrs, Volume= 0.032 af, Atten=0%, Lag= 0.0 min
Primary = 0.72cfs @ 11.93 hrs, Volume= 0.032 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 18.67' @ 11.93 hrs
Flood Elev= 19.00'

Device Routing invert Outlet Devices
#1  Primary 18.50' 12.0" Horiz. Orifice/Grate Limited to weir flow C=0.600

Primary OutFlow Max=0.68 cfs @ 11.93 hrs HW=18.66' (Free Discharge)
1=Orifice/Grate (Weir Controls 0.68 cfs @ 1.32 fps)

Pond 9P: Grate
Hydrograph

Inflow
1 Primary

Inflow Area=0.262 ac
Peak Elev=18.67'

Flow (cfs)

005 A 72 T b o g
177z
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Summary for Pond 10P: CB 3

Inflow Area = 1.713 ac, 66.63% Impervious, Inflow Depth = 1.63" for 1-Yr. event
Inflow = 515c¢fs @ 11.93 hrs, Volume= 0.232 af

Outflow = 515cfs @ 11.93 hrs, Volume= 0.232 af, Atten=0%, Lag= 0.0 min
Primary = 515cfs @ 11.93 hrs, Volume= 0.232 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=18.01'@ 11.93 hrs
Flood Elev= 18.50'

Device Routing Invert Outlet Devices
#1  Primary 13.67' 12.0" x 25.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 13.60' S=0.0028 '/ Cc= 0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=4.87 cfs @ 11.93 hrs HW=17.86' TW=16.20" (Fixed TW Elev= 16.20")
1=Culvert (Inlet Controls 4.87 cfs @ 6.20 fps)

Pond 10P: CB 3
Hydrograph

B Inflow
J Primary

Inflow Area=1.713 ac
Peak Elev=18.01'
12.0" x 25.0' Culvert

Flow (cfs)
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Summary for Pond 12P: Grate

Inflow Area = 0.241 ac, 44.24% Impervious, Inflow Depth = 1.30" for 1-Yr. event
Inflow = 060cfs @ 11.91 hrs, Volume= 0.026 af

Outflow = 0.60cfs @ 11.91 hrs, Volume= 0.026 af, Atten=0%, Lag= 0.0 min
Primary = 0.60cfs @ 11.91 hrs, Volume= 0.026 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 18.56' @ 11.91 hrs
Flood Elev= 19.00'

Device Routing Invert Outlet Devices
#1  Primary 18.50' 24.0" Horiz. Orifice/Grate X 2.00 Limited to weir flow C= 0.600

Primary OutFlow Max=0.58 cfs @ 11.91 hrs HW=18.56" (Free Discharge)
1=0Orifice/Grate (Weir Controls 0.58 cfs @ 0.79 fps)

Pond 12P: Grate
Hydrograph

& Inflow
1 Primary

Inflow Area=0.241 ac
055- < BB Peak Elev=18.56"

Flow (cfs)
=]
[
)

©
«

68 70 72
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Summary for Pond 13P: CB 4

Inflow Area = 1.954 ac, 63.86% Impervious, Inflow Depth= 1.59" for 1-Yr. event
Inflow = 574 cfs @ 11.93 hrs, Volume= 0.258 af

Outflow = 574 cfs @ 11.93 hrs, Volume= 0.258 af, Atten= 0%, Lag= 0.0 min
Primary = 574 cfs @ 11.93 hrs, Volume= 0.258 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 16.34' @ 11.93 hrs
Flood Elev= 18.50'

Device Routing invert Outlet Devices
#1  Primary 13.60' 12.0" x 25.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 13.40' S=0.0080'" Cc=0.900
n=0.010 PVC, smooth interior

rimary OutFlow Max=5.43 cfs @ 11.93 hrs HW=16.16" (Free Discharge)
T _1=Culvert (Inlet Controls 5.43 cfs @ 6.91 fps)

Pond 13P: CB 4

Hydrograph
3
6 -5 Inflow Area=1.954 ac
| ~ Peak Elev=16.34'
“ 12.0" x 25.0' Culvert

Flow (cfs)
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Summary for Pond 14P: CB 7

Inflow Area = 11.949 ac, 51.17% Impervious, Inflow Depth = 1.42" for 1-Yr. event
Inflow = 156.66 cfs @ 12.11 hrs, Volume= 1.411 af

Outflow = 15.66 cfs @ 12.11 hrs, Volume= 1.411 af, Atten= 0%, Lag= 0.0 min
Primary = 15.66 cfs @ 12.11 hrs, Volume= 1.411 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt=0.05 hrs

Peak Elev=8.21' @ 12.11 hrs
Flood Elev= 19.00'

Device Routing Invert Outlet Devices
#1  Primary 6.30' 36.0" x 350.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert=5.37" S=0.0027 '/ Cc=0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=15.54 cfs @ 12.11 hrs HW=8.20' TW=7.15' (Fixed TW Elev= 7.15)
* _1=Culvert (Outlet Controls 15.54 cfs @ 4.69 fps)

Pond 14P: CB 7

Hydrograph
7 E Inflow
174  [Eea] ' 7 7 O Primary
16 B B ~ Inflow Area=11.949 ac
15 ' v
o] | Peak Elev=8.21"

o | [/ 36.0" x 350.0' Culvert

Flow (cfs)

Time (hours)
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Summary for Pond 15P: CB 8

inflow Area = 11.949 ac, 51.17% Impervious, Inflow Depth= 1.42" for 1-Yr. event
Inflow = 156.66cfs @ 12.11 hrs, Volume= 1.411 af

Qutflow = 15.66cfs @ 12.11 hrs, Volume= 1.411 af, Atten= 0%, Lag= 0.0 min
Primary = 15.66 cfs @ 12.11 hrs, Volume= 1.411 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=7.15" @ 12.11 hrs
Flood Elev= 22.00'

Device Routing Invert Outlet Devices
#1  Primary 5.37'" 36.0" x 265.0' long Culvert CPP, square edge headwall, Ke= 0.500
Qutlet Invert= 4.68' S=0.0026 /' Cc=0.200
n= 0.010 PVC, smooth interior

rimary OutFlow Max=15.53 cfs @ 12.11 hrs HW=7.14' (Free Discharge)
1=Culvert (Barrel Controls 15.53 cfs @ 5.13 fps)

Pond 15P: CB 8
Hydrograph

& inflow
{3 Primary

‘Inflow Area=11.949 ac
Peak Elev=7.15'
- 36.0" x 265.0" Culvert

104

Flow (cfs)
©
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Summary for Pond 18P: Grate

Inflow Area 0.519 ac, 74.76% Impervious, Inflow Depth = 1.69" for 1-Yr. event

Inflow = 1.60cfs @ 11.94 hrs, Volume= 0.073 af
Outflow = 160cfs @ 11.94 hrs, Volume= 0.073 af, Atten=0%, Lag= 0.0 min
Primary = 1.60cfs @ 11.94 hrs, Volume= 0.073 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Peak Elev= 16.68' @ 11.94 hrs
Flood Elev= 19.00'

Device Routing Invert Outlet Devices
#1  Primary 16.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C=0.600

Primary OutFlow Max=1.53 cfs @ 11.94 hrs HW=16.68' (Free Discharge)
T 1=0rifice/Grate (Weir Controls 1.53 cfs @ 1.37 fps)

Pond 18P: Grate
Hydrograph

B Inflow
[ Primary

Inflow Area=0.519 ac
Peak Elev=16.68'

Flow (cfs)
=
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Summary for Pond 19P: Grate

Inflow Area = 9.476 ac, 47.25% Impervious, Inflow Depth = 1.37" for 1-Yr. event
Inflow = 1473 cfs @ 12.12 hrs, Volume= 1.080 af

Outflow = 1473 cfs @ 12.12 hrs, Volume= 1.080 af, Atten= 0%, Lag= 0.0 min
Primary = 14.73 cfs @ 12.12 hrs, Volume= 1.080 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 18.45' @ 12.12 hrs
Flood Elev= 19.00'

Device Routing Invert Outlet Devices
#1  Primary 17.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C=0.600

Primary OutFlow Max=14.53 cfs @ 12.12 hrs HW=18.42" (Free Discharge)
1=Orifice/Grate (Orifice Controls 14.53 cfs @ 4.62 fps)

Pond 19P: Grate
Hydrograph

B Inflow
T3 Primary

1 Inflow Area=9.476 ac
e | , - Peak Elev=18.45'

Flow (cfs)

Time (hours)
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Summary for Pond 20P: CB 5

Inflow Area = 9.995 ac, 48.68% Impervious, Inflow Depth = 1.38" for 1-Yr. event
Inflow = 14.93cfs @ 12.11 hrs, Volume= 1.153 af

Outflow = 1493 cfs @ 12.11 hrs, Volume= 1.153 af, Atten= 0%, Lag= 0.0 min
Primary = 14,93 cfs @ 12.11 hrs, Volume= 1.153 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 32.36' @ 12.11 hrs
Flood Elev= 16.50'

Device Routing invert Outlet Devices
#1  Primary 13.80' 12.0" x 90.0' long Culvert CPP, square edge headwall, Ke=0.500
Qutlet Invert= 13.57' S=0.0026 /' Cc= 0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=14.76 cfs @ 12.11 hrs HW=31.96' (Free Discharge)
T 1=Culvert (Barrel Controls 14.76 cfs @ 18.79 fps)

Pond 20P: CB 5
Hydrograph

8 Inflow
{1 Primary

164

N | | Inflow Area=9.995 ac'
s BN ¥ = Peak Elev=32.36'
12 N - 12.0" x 90.0° Culvert

Flow (cfs)
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Summary for Pond 21P: CB 6

Inflow Area = 9.476 ac, 47.25% Impervious, Inflow Depth= 1.37" for 1-Yr. event
Inflow = 14.73 cfs @ 12.12 hrs, Volume= 1.080 af

Outflow = 14.73 cfs @ 12.12 hrs, Volume= 1.080 af, Atten=0%, Lag= 0.0 min
Primary = 14.73 cfs @ 12.12 hrs, Volume= 1.080 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Peak Elev= 33.25' @ 12.12 hrs
Flood Elev= 18.50'

Device Routing invert OQutlet Devices
#1  Primary 14.00' 12.0" x 80.0" long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 13.80' S=0.0025"" Cc=0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=14.53 cfs @ 12.12 hrs HW=32.83' TW=16.97" (Fixed TW Elev= 16.97")
1=Culvert (Outlet Controls 14.53 cfs @ 18.50 fps)

Pond 21P: CB 6

Hydrograph

; | , 0 primary
Eé Inflow Area=9.476 ac
- B : Peak Elev=33.25'
12 IE . 12.0" x 80.0' Culvert

Flow (cfs)
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Summary for Subcatchment 1S: Overlook Area

Runoff = 6.16cfs @ 11.92 hrs, Volume= 0.300 af, Depth= 3.51"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 -Yr. Rainfali=4.30"

Area (sf) CN Description
3,840 98 Paved parking & roofs
25,815 98 Paved parking & roofs
1,600 98 Paved parking & roofs
13,375 80 >75% Grass cover, Good, HSG D

44630 93 Weighted Average

13,375 Pervious Area
31,255 Impervious Area
Tc Length Siope Velocity Capacity Description
{min) (feet) (ft/ft)  (ft/sec) (cfs)
1.1 50 0.0100 0.79 Sheet Flow, Upper Basin
Smooth surfaces n=0.011 P2=2.40"
1.0 120 0.0150 1.97 Shaliow Concentrated Flow, Crushed Stone Surface
Unpaved Kv= 16.1 fps
0.2 45 0.0550 3.52 Shallow Concentrated Flow, Outer Slope

Grassed Waterway Kv= 15.0 fps

2.3 215 Total

Subcatchment 1S: Overlook Area
Hydrograph

6.16 cfs

6 % ' N ~ Type Il 24-hr 10 -Yr.
] , , Rainfall=4.30"
5 Runoff Area=44,630 sf
Runoff Volume=0.300 af

Runoff Depth=3.51"

- Flow Length=215'
, ; | ~ Te=2.3 min
2 j CN=93

Flow (cfs)
N
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Runoff =

Summary for Subcatchment 4S: Basin 2

2.56cfs @ 11.93 hrs, Volume= 0.121 af, Depth= 3.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 10 -Yr. Rainfall=4.30"

Area (sf) CN Description
1,800 98 Paved parking & roofs
8,795 98 Paved parking & roofs
1,500 98 Paved parking & roofs
6,460 80 >75% Grass cover, Good, HSG D
18,655 92 Weighted Average
6,460 Pervious Area
12,095 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (fi/sec) (cfs)
1.1 50 0.0100 0.79 Sheet Flow, Crushed Stone
Smooth surfaces n=0.011 P2=2.40"
1.2 120 0.0100 1.61 Shallow Concentrated Flow, Crushed Stone
Unpaved Kv= 16.1fps
0.2 50 0.0500 3.35 Shallow Concentrated Flow, Outer Slope
) Grassed Waterway Kv= 15.0 fps
e 0.6 85 0.0250 2.37 Shallow Concentrated Flow, Channel
Grassed Waterway Kv= 15.0 fps
3.1 305 Total
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Subcatchment 4S: Basin 2

Hydrograph

Flow (cfs)
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Type Il 24-hr 10 -Yr.
Rainfall=4.30"
Runoff Area=18,555 sf
Runoff Volume=0.121 af
Runoff Depth=3.41"
Flow Length=305'

~ Tc=3.1min
CN=92

Time (hours)
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S
Summary for Subcatchment 7S: Basin 3
Runoff = 149cfs @ 11.92 hrs, Volume= 0.070 af, Depth= 3.20"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 -Yr. Rainfall=4.30"
Area (sf) CN Description
1,380 98 Paved parking & roofs
4,525 98 Paved parking & roofs
460 98 Paved parking & roofs
5,067 80 >75% Grass cover, Good, HSG D
11,432 90 Weighted Average
5,067 Pervious Area
6,365 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (fi/sec) (cfs)
1.1 50 0.0100 0.79 Sheet Flow, Basin 3
Smooth surfaces n=0.011 P2=2.40"
04 80 0.0550 3.52 Shallow Concentrated Flow, Quter Slope
Grassed Waterway Kv= 15.0 fps
0.8 75 0.0100 1.50 Shallow Concentrated Flow, Channel
Grassed Waterway Kv= 15.0 fps
- 23 205 Total
Subcatchment 7S: Basin 3
Hydrograph
EETY
“ Type Il 24-hr 10 -Yr.
Rainfall=4.30"
Runoff Area=11,432 sf
. Runoff Volume=0.070 af
g Runoff Depth=3.20"
3
g 2 Flow Length=205'
Tc=2.3 min
CN=90
V




Existing Conditions - 10 -Yr Type Il 24-hr 10 -Yr. Rainfall=4.30"

Prepared by {enter your company name here} Printed 6/3/2011
HydroCAD® 8.50 s/n 000753 _© 2007 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment 11S: Basin 4

Runoff = 1.34cfs@ 11.91 hrs, Volume= 0.060 af, Depth= 3.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 -Yr. Rainfall=4.30"

Area (sf) CN _ Description
1,660 98 Paved parking & roofs
2,340 98 Paved parking & roofs
750 98 Paved parking & roofs
5,860 80 >75% Grass cover, Good, HSG D

10,510 88 Weighted Average

5,860 Pervious Area
4,650 Impervious Area
Tc Length Slope Velocity Capacity Description
(min}  (feet) (fufty  (ft/sec) (cfs)
0.8 50 0.0200 1.04 Sheet Flow, Crushed Stone
Smooth surfaces n=0.011 P2=2.40"
0.3 50 0.0300 2.79 Shallow Concentrated Flow, Crushed Stone
Unpaved Kv= 16.1 fps
0.5 80 0.0300 2.60 Shallow Concentrated Flow, Outer Slope

Grassed Waterway Kv= 15.0 fps

1.6 180 Total

Subcatchment 11S: Basin 4
Hydrograph

1.34 cfs

Type Il 24-hr 10 -YTr.
< Rainfall=4.30"
Runoff Area=10,510 sf
Runoff Volume=0.060 af
Runoff Depth=3.01"
Flow Length=180"

< Tc=1.6 min
CN=88

Flow (cfs)
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Summary for Subcatchment 16S: Basin §
Runoff = 3.17cfs @ 11.93 hrs, Volume= 0.152 af, Depth= 3.51"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type I 24-hr 10 -Yr. Rainfall=4.30"
Area (sf) CN _ Description
2,460 98 Paved parking & roofs
13,330 98 Paved parking & roofs
1,120 98 Paved parking & roofs
5,710 80 >75% Grass cover, Good, HSG D
22620 93 Weighted Average
5,710 Pervious Area
16,910 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (fuft)  (ftisec) (cfs)
1.1 50 0.0100 0.79 Sheet Flow, Crushed Stone
Smooth surfaces n=0.011 P2=2.40"
1.2 160 0.0180 2.16 Shallow Concentrated Flow, Crushed Stone
Unpaved Kv= 16.1 fps
1.0 150 0.0300 2.60 Shallow Concentrated Flow, Outer Slope
Grassed Waterway Kv= 15.0 fps
3.3 360 Total
Subcatchment 16S: Basin §
Hydrograph
. i Type Il 24-hr 10 -Yr.
: Rainfall=4.30"
Runoff Area=22,620 sf
¥ , -~ Runoff Volume=0.152 af
£ 7 » Runoff Depth=3.51"
2
2 Flow Length=360
| | 7 o | Tc=3.3 min
1- : CN=93
]
7/
o

Time (hours)
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Summary for Subcatchment 17S: Site

Runoff = 3282cfs @ 12.11 hrs, Volume= 2.452 af, Depth= 3.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Hl 24-hr 10 -Yr. Rainfall=4.30"

Area (sf) CN Description
8,940 98 Paved parking & roofs
181,580 98 Paved parking & roofs
4530 98 Paved parking & roofs
63,830 82 Woods/grass comb., Fair, HSG D
153,880 80 >75% Grass cover, Good, HSG D
412,770 89 Weighted Average
217,720 Pervious Area
195,050 impervious Area

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

0.8 50 0.0200 1.04 Sheet Flow, Crushed Stone
Smooth surfaces n=0.011 P2= 240"
0.2 30 0.0200 2.28 Shallow Concentrated Flow, Crushed Stone
Unpaved Kv= 16.1 fps
4.1 450 0.0150 1.84 Shallow Concentrated Flow, Meadow
Grassed Waterway Kv= 15.0 fps
14.0 565 0.0020 0.67 Shallow Concentrated Flow, Tracks

Grassed Waterway Kv= 15.0 fps

19.1 1,095 Total
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Subcatchment 17S: Site

Hydrograph

34 {3282k | ]

%] < , Type Il 24-hr 10 -Yr.
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Summary for Pond 2P: Grate

Inflow Area = 1.025 ac, 70.03% Impervious, Inflow Depth= 3.51" for 10 -Yr. event
inflow = 6.16cfs @ 11.92 hrs, Volume= 0.300 af

Outflow = 6.16cfs @ 11.92 hrs, Volume= 0.300 af, Atten=0%, Lag= 0.0 min
Primary = 6.16cfs @ 11.92 hrs, Volume= 0.300 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=20.95' @ 11.92 hrs
Flood Elev= 21.00'

Device Routing invert OQutlet Devices
#1  Primary 20.50' 24.0" Horiz. Orifice/Grate  Limited to weir flow C=0.600

Primary OutFlow Max=5.97 cfs @ 11.92 hrs HW=20.94' (Free Discharge)
* 1=Orifice/Grate (Weir Controls 5.97 cfs @ 2.17 fps)

Pond 2P: Grate
Hydrograph

B Inflow
3 Primary

Inflow Area=1.025 ac
Peak Elev=20.95"

Flow (cfs)
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Summary for Pond 3P: CB 1

Inflow Area = 1.025 ac, 70.03% Impervious, Inflow Depth = 3.51" for 10 -Yr. event
inflow = 6.16cfs @ 11.92 hrs, Volume= 0.300 af

Outflow = 6.16cfs @ 11.92 hrs, Volume= 0.300 af, Atten=0%, Lag= 0.0 min
Primary = 6.16 cfs @ 11.92 hrs, Volume= 0.300 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 26.13' @ 11.92 hrs
Flood Elev= 20.50'

Device Routing invert OQutlet Devices
#1  Primary 15.43' 12.0" x 250.0' long Culvert CPP, square edge headwall, Ke=0.500
Outlet Invert= 14.28' S=0.0046'" Cc=0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=5.97 cfs @ 11.92 hrs HW=25.81" TW=20.30' (Fixed TW Elev=20.30)
®_1=Culvert (Outlet Controls 5.97 cfs @ 7.60 fps)

Pond 3P: CB 1

Hydrograph

& Inflow
[ Primary

Inflow Area=1.025 ac
, : Peak Elev=26.13"
5 B | | 12.0" x 250.0' Culvert
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Summary for Pond 5P: Grate

Inflow Area = 0.426 ac, 65.18% Impervious, Inflow Depth = 3.41" for 10 -Yr. event
Inflow = 2.56cfs @ 11.93 hrs, Volume= 0.121 af

Outflow = 256cfs @ 11.93 hrs, Volume= 0.121 af, Atten= 0%, Lag= 0.0 min
Primary = 256 cfs @ 11.93 hrs, Volume= 0.121 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Peak Elev= 19.75' @ 11.93 hrs
Fiood Elev= 20.00'

Device Routing Invert Qutlet Devices
#1  Primary 19.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C=0.600

Primary OutFlow Max=2.43 cfs @ 11.93 hrs HW=19.74' (Free Discharge)
T _1=Orifice/Grate (Weir Controls 2.43 cfs @ 1.61 fps)

Pond 5P: Grate
Hydrograph

B Inflow
{3 Primary

Inflow Area=0.426 ac
Peak Elev=19.75'

Fiow (cfs)
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Summary for Pond 6P: CB 2

Inflow Area = 1.451 ac, 68.61% Impervious, Inflow Depth = 3.48" for 10 -Yr. event
Inflow = 8.82cfs @ 11.93 hrs, Volume= 0.421 af

Outflow = 8.82cfs @ 11.93 hrs, Volume= 0.421 af, Atten=0%, Lag= 0.0 min
Primary = 8.82cfs@ 11.93 hrs, Volume= 0.421 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=27.87' @ 11.93 hrs
Flood Elev= 19.50'

Device Routing __Invert_ Outlet Devices
#1  Primary 14.58' 12.0" x 200.0" long Culvert CPP, square edge headwall, Ke=0.500
Outlet Invert= 13.67° S=0.0046 '/ Cc=0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=8.36 cfs @ 11.93 hrs HW=27.07' TW=17.90' (Fixed TW Elev= 17.90')
1=Culvert (Outlet Controls 8.36 cfs @ 10.64 fps)

Pond 6P: CB 2
Hydrograph

inflow
{3 Primary

| | =58 | Inflow Area=1.451 ac
] | , Peak Elev=27.87"
12.0" x 200.0' Culvert

Flow (cfs)
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Existing Conditions - 10 -Yr
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Summary for Pond 9P: Grate

Inflow Area 0.262 ac, 55.68% Impervious, Inflow Depth = 3.20" for 10-Yr. event

Inflow = 149cfs @ 11.92 hrs, Volume= 0.070 af
Outflow = 149cfs @ 11.92 hrs, Volume= 0.070 af, Atten=0%, Lag= 0.0 min

Primary 149 cfs @ 11.92 hrs, Volume= 0.070 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt=0.05 hrs
Peak Elev= 18.78' @ 11.92 hrs
Flood Elev= 19.00'

Device Routing invert Outlet Devices
#1  Primary 18.50' 12.0" Horiz. Orifice/Grate  Limited to weir flow C= 0.600

rimary OutFlow Max=1.44 cfs @ 11.92 hrs HW=18.77" (Free Discharge)
Y 1=Orifice/Grate (Weir Controls 1.44 cfs @ 1.70 fps)

Pond 9P: Grate
Hydrograph

& inflow
3 Primary

Inflow Area=0.262 ac
Peak Elev=18.78'

Flow (cfs)
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Summary for Pond 10P: CB 3

Inflow Area = 1.713 ac, 66.63% Impervious, Inflow Depth = 3.44" for 10 -Yr. event
Inflow = 10.09cfs @ 11.92 hrs, Volume= 0.491 af

Outflow = 10.09cfs @ 11.92 hrs, Volume= 0.491 af, Aften= 0%, Lag= 0.0 min
Primary = 10.09cfs @ 11.92 hrs, Volume= 0.491 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Peak Elev= 23.26' @ 11.92 hrs
Flood Elev= 18.50'

Device Routing Invert Outlet Devices
#1  Primary 13.67' 12.0" x 25.0' long Culvert CPP, square edge headwall, Ke= 0.500
Qutlet Invert= 13.60' S=0.0028"'" Cc=0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=9.79 cfs @ 11.92 hrs HW=22.91' TW=16.20" (Fixed TW Elev= 16.20')
1=Culvert (Inlet Controls 9.79 cfs @ 12.47 fps)

Pond 10P: CB 3

Hydregraph
114 100855 ] . gg‘r?;vz:ry
1o | Inflow Area=1.713 ac
Peak Elev=23.26"
A 12.0" x 25.0' Culvert

Flow (cfs)
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Summary for Pond 12P: Grate

Inflow Area = 0.241 ac, 44.24% Impervious, Inflow Depth = 3.01" for 10 -Yr. event
inflow = 1.34cfs @ 11.91 hrs, Volume= 0.060 af

Outflow = 1.34cfs @ 11.91 hrs, Volume= 0.060 af, Atten=0%, Lag= 0.0 min
Primary = 1.34cfs @ 11.91 hrs, Volume= 0.060 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 18.60' @ 11.91 hrs
Flood Elev= 19.00'

Device Routing Invert Outlet Devices
#1  Primary 18.50' 24.0" Horiz. Orifice/Grate X 2.00 Limited to weir flow C= 0.600

Primary OutFlow Max=1.31 cfs @ 11.91 hrs HW=18.60' (Free Discharge)
1=Orifice/Grate (Weir Controls 1.31 cfs @ 1.04 fps)

Pond 12P: Grate
Hydrograph

& Inflow
1 Primary

Inflow Area=0.241 ac
Peak Elev=1 8.60'

Flow (cfs)
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Summary for Pond 13P: CB 4

Inflow Area = 1.954 ac, 63.86% Impervious, Inflow Depth = 3.39" for 10 -Yr. event
inflow = 11.41cfs @ 11.92 hrs, Volume= 0.551 af

Outflow = 11.41cfs @ 11.92 hrs, Volume= 0.551 af, Atten=0%, Lag= 0.0 min
Primary = 11.41cfs @ 11.92 hrs, Volume= 0.551 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=23.14' @ 11.92 hrs
Flood Elev= 18.50'

Device Routing Invert Outlet Devices
#1  Primary 13.60' 12.0" x 25.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 13.40' S=0.0080'" Cc=0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=11.06 cfs @ 11.92 hrs HW=22.65" (Free Discharge)
* 1=Culvert (Inlet Controls 11.06 cfs @ 14.08 fps)

Pond 13P: CB 4

Hydrograph
. _— R
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Summary for Pond 14P: CB 7

Inflow Area = 11.949 ac, 51.17% Impervious, Inflow Depth = 3.17" for 10 -Yr. event
Inflow = 34.69cfs @ 12.10 hrs, Volume= 3.156 af

Outflow = 3469cfs @ 12.10 hrs, Volume= 3.156 af, Atten=0%, Lag= 0.0 min
Primary = 3469 cfs @ 12.10 hrs, Volume= 3.156 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=9.62' @ 12.10 hrs
Flood Elev= 19.00'

Device Routing Invert Outlet Devices
#1  Primary 6.30' 36.0" x 350.0' long Culvert CPP, square edge headwall, Ke=0.500
Outlet Invert= 5.37" S=0.0027 '/ Cc= 0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=34.57 cfs @ 12.10 hrs HW=9.61' TW=8.35' (Fixed TW Elev= 8.35')
1=Culvert (Outlet Controls 34.57 cfs @ 5.53 fps)

Pond 14P: CB 7
Hydrograph
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{3 Primary
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Summary for Pond 15P: CB 8

Inflow Area = 11.949 ac, 51.17% Impervious, Inflow Depth= 3.17" for 10-Yr. event
Inflow = 3469 cfs @ 12.10 hrs, Volume= 3.156 af

Outflow = 3469cfs @ 12.10 hrs, Volume= 3.156 af, Atten= 0%, Lag= 0.0 min
Primary = 3469 cfs @ 12.10 hrs, Volume= 3.156 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=8.32' @ 12.10 hrs
Flood Elev= 22.00'

Device Routing Invert Outlet Devices
#1  Primary 5.37" 36.0" x 265.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 4.68' S=0.0026 '/ Cc= 0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=34.57 cfs @ 12.10 hrs HW=8.31" (Free Discharge)
T _1=Culvert (Barrel Controls 34.57 cfs @ 6.20 fps)

Pond 15P: CB 8
Hydrograph
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3 == N | . Inflow Area=11.949 ac
R Peak Elev=8.32"
{ 36.0" x 265.0' Culvert

184

Flow (cfs)

2 4 6 8 101214 16 1820 2224 26 28 30 3%_3:e3€zhii;(; 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72




Existing Conditions - 10 -Yr

Prepared by {enter your company name here}
HydroCAD® 8.50 s/n 000753 © 2007 HydroCAD Software Solutions LLC

Type Il 24-hr 10 -Yr. Rainfall=4.30"
Printed 6/3/2011

Page 20

Inflow Area

Inflow

Outflow
Primary

Summary for Pond 18P: Grate

317 cfs @ 11.93 hrs, Volume=
3.17cfs @ 11.93 hrs, Volume=
3.17cfs @ 11.93 hrs, Volume=

0.519 ac, 74.76% Impervious, Inflow Depth = 3.51" for 10 -Yr. event

0.152 af

0.152 af, Atten= 0%, Lag= 0.0 min

0.152 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 16.79' @ 11.93 hrs
Flood Elev= 19.00'

Device Routing Invert Outlet Devices

#1

Primary 16.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C=0.600

Primary OutFlow Max=3.02 cfs @ 11.93 hrs HW=16.78' (Free Discharge)
*_1=Orifice/Grate (Weir Controls 3.02 c¢fs @ 1.73 fps)

Flow (cfs)

2,

Pond 18P: Grate

Hydrograph
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Summary for Pond 19P: Grate

Inflow Area = 9.476 ac, 47.25% Impervious, Inflow Depth = 3.11" for 10 -Yr. event
Inflow = 32.82cfs@ 12.11 hrs, Volume= 2.452 af

Qutflow = 32.82cfs@ 12.11 hrs, Volume= 2.452 af, Atten= 0%, Lag= 0.0 min
Primary = 32.82cfs@ 12.11 hrs, Volume= 2.452 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Peak Elev=22.20' @ 12.11 hrs
Flood Elev= 19.00'

Device Routing Invert Outlet Devices
#1  Primary 17.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C=0.600

Primary OutFlow Max=32.49 cfs @ 12.11 hrs HW=22.11" (Free Discharge)
. _1=0Orifice/Grate (Orifice Controls 32.49 cfs @ 10.34 fps)

Pond 19P: Grate
HMydrograph

B Inflow
3 Primary
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Summary for Pond 20P: CB 5

Inflow Area = 9.995 ac, 48.68% Impervious, Inflow Depth = 3.13" for 10 -Yr. event
Inflow = 33.23cfs@ 12.11 hrs, Volume= 2.604 af

Outflow = 33.23cfs @ 12.11 hrs, Volume= 2.604 af, Atten=0%, Lag= 0.0 min
Primary = 33.23cfs @ 12.11 hrs, Volume= 2.604 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 102.70' @ 12.11 hrs
Flood Elev= 16.50’

Device Routing Invert Outlet Devices

#1  Primary 13.80' 12.0" x 90.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 13.57' S=0.0026 /" Cc= 0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=32.96 cfs @ 12.11 hrs HW=101.33' (Free Discharge)
1=Culvert (Barrel Controls 32.96 cfs @ 41.97 fps)

Pond 20P: CB 5

Hydrograph
~ B
33 szall ~ Inflow Area=9.995 ac
- | (& Peak Elev=102.70"
= | - 12.0" x 90.0' Culvert

243

Flow (cfs)
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Summary for Pond 21P: CB 6

Inflow Area = 9.476 ac, 47.25% Impervious, Inflow Depth = 3.11" for 10 -Yr. event
inflow = 32.82cfs @ 12.11 hrs, Volume= 2.452 af

Outflow = 32.82cfs@ 12.11 hrs, Volume= 2.452 af, Atten= 0%, Lag= 0.0 min
Primary = 32.82cfs@ 12.11 hrs, Volume= 2.452 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Peak Elev= 97.88' @ 12.11 hrs
Fiood Elev= 18.50'

Device Routing invert Outlet Devices
#1  Primary 14.00' 12.0" x 80.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 13.80' S$=0.0025'" Cc¢=0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=32.49 cfs @ 12.11 hrs HW=96.30' TW=16.97" (Fixed TW Elev= 16.97')
T _1=Culvert (Outlet Controls 32.49 cfs @ 41.36 fps)

Pond 21P: CB 6

Hydrograph
36 B ET: o ' 7 ' 7 ) gg‘nﬂ;v;ry
ot jEzzy , : Inflow Area=9.476 ac
30 , N Peak Elev=97.88'

o i D 12.0" x 80.0' Culvert
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Summary for Subcatchment 1S: Overlook Area

Runoff = 8.85cfs @ 11.92 hrs, Volume= 0.442 af, Depth= 5.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 -Yr. Rainfali=6.00"

Area (sf) CN  Description
3,840 98 Paved parking & roofs
25,815 98 Paved parking & roofs
1,600 98 Paved parking & roofs
13,375 80 >75% Grass cover, Good, HSG D

44630 93 Weighted Average

13,375 Pervious Area
31,2565 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (f/fty (ft/sec) (cfs)
1.1 50 0.0100 0.79 Sheet Fiow, Upper Basin
Smooth surfaces n=0.011 P2=2.40"
1.0 120 0.0150 1.97 Shallow Concentrated Flow, Crushed Stone Surface
Unpaved Kv=16.1fps
0.2 45 0.0550 3.52 Shallow Concentrated Flow, Outer Slope

Grassed Waterway Kv= 15.0 fps

2.3 215 Totai

Subcatchment 1S: Overlook Area

Hydrograph
; o | Type Il 24-hr 100 -Yr.
5 Rainfall=6.00"
| | ~ Runoff Area=44,630 sf
o ' Runoff Volume=0.442 af
g o Runoff Depth=5.18"
I N | | Flow Length=215'
E e ~ Tc=2.3 min
S0 | | CN=93

Time (hours)
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Runoff =

Summary for Subcatchment 4S: Basin 2

3.70cfs @ 11.93 hrs, Volume= 0.180 af, Depth= 5.07"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 -Yr. Rainfall=6.00"

Area (sf) CN Description
1,800 98 Paved parking & roofs
8,795 98 Paved parking & roofs
1,500 98 Paved parking & roofs
6,460 80 >75% Grass cover, Good, HSG D
18,555 92 Weighted Average
6,460 Pervious Area
12,095 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (fi/sec) (cfs)
1.1 50 0.0100 0.79 Sheet Flow, Crushed Stone
Smooth surfaces n=0.011 P2=2.40"
1.2 120 0.0100 1.61 Shallow Concentrated Flow, Crushed Stone
Unpaved Kv=16.1 fps
0.2 50 0.0500 3.35 Shallow Concentrated Flow, Outer Slope
Grassed Waterway Kv= 15.0 fps
0.6 85 0.0250 2.37 Shallow Concentrated Flow, Channel

Grassed Waterway Kv= 15.0 fps

3.1 305

Total
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Subcatchment 4S: Basin 2
Hydrograph
| [370as |
Type Il 24-hr 100 -YTr.
| , - Rainfall=6.00"
¥ ' Runoff Area=18,555 sf
Runoff Volume=0.180 af
g . .  Runoff Depth=5.07"
I ' Flow Length=305"
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Summary for Subcatchment 7S: Basin 3
Runoff = 219cfs @ 11.92 hrs, Volume= 0.106 af, Depth= 4.85"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 -Yr. Rainfall=6.00"
Area (sf) CN Description
1,380 98 Paved parking & roofs
4,525 98 Paved parking & roofs
460 98 Paved parking & roofs
5,067 80 >75% Grass cover, Good, HSG D
11,432 90 Weighted Average
5,067 Pervious Area
6,365 Impervious Area
Tc Length Slope Velocity Capacity Description
(mimn) (feet) (ft/ft)  (ft/sec) (cfs)
1.1 50 0.0100 0.79 Sheet Flow, Basin 3
Smooth surfaces n=0.011 P2=2.40"
0.4 80 0.0550 3.52 Shallow Concentrated Flow, Outer Slope
Grassed Waterway Kv= 15.0 fps
0.8 75 0.0100 1.50 Shallow Concentrated Flow, Channel
Grassed Waterway Kv= 15.0 fps
2.3 205 Total
Subcatchment 7S: Basin 3
Hydrograph

Flow (cfs)

-
H

; 2.19¢cfs

~ Type 1l 24-hr 100 -Yr.
Rainfall=6.00"

Runoff Area=11,432 sf
Runoff Volume=0.106 af
Runoff Depth=4.85"
Flow Length=205"
Tc=2.3 min

CN=90

Time (hours)



Existing Conditions - 100 -Yr Type Il 24-hr 100 -Yr. Rainfall=6.00"

Prepared by {enter your company name here}
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Printed 6/3/2011
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Summary for Subcatchment 11S: Basin 4
Runoff = 201cfs @ 11.91 hrs, Volume= 0.093 af, Depth= 4.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 -Yr. Rainfall=6.00"

Area (sf) CN Description

1,560 98 Paved parking & roofs
2,340 98 Paved parking & roofs
750 98 Paved parking & roofs
5,860 80 >75% Grass cover, Good, HSG D

10,510 88 Weighted Average
5,860 Pervious Area
4,650 impervious Area

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

0.8 50 0.0200 1.04 Sheet Flow, Crushed Stone

Smooth surfaces n=0.011 P2=2.40"

0.3 50 0.0300 2.79 Shallow Concentrated Flow, Crushed Stone

Unpaved Kv=16.1 fps

05 80 0.0300 2.60 Shallow Concentrated Flow, Outer Slope

Grassed Waterway Kv= 15.0 fps

1.6 180 Total

Subcatchment 11S: Basin 4
Hydrograph

E 2.01cfs

Flow (cfs)

o

Time (hours)

21 g Type Il 24-hr 100 -YT.
1 Rainfall=6.00"

Runoff Area=10,510 sf
Runoff Volume=0.093 af
= Runoff Depth=4.63"
. ] ' | Flow Length=180"'
A Tc=1.6 min
CN=88

o
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Existing Conditions - 100 -Yr

Type Il 24-hr 100 -Yr. Rainfall=6.00"
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HydroCAD® 8.50 s/n 000753 © 2007 HydroCAD Software Solutions LLG Page 7

Runoff

Summary for Subcatchment 16S: Basin 5

455cfs @ 11.93 hrs, Volume= 0.224 af, Depth= 5.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 100 -Yr. Rainfall=6.00"

Area (sf) CN Description
2,460 98 Paved parking & roofs
13,330 98 Paved parking & roofs
1,120 98 Paved parking & roofs
5710 80 >75% Grass cover, Good, HSG D
22,620 93 Weighted Average
5,710 Pervious Area
16,910 Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/ft)  (ft/sec) (cfs)
1.1 50 0.0100 0.79 Sheet Flow, Crushed Stone
Smooth surfaces n=0.011 P2=2.40"
1.2 160 0.0180 2.16 Shallow Concentrated Flow, Crushed Stone
Unpaved Kv=16.1fps
1.0 150 0.0300 2.60 Shallow Concentrated Flow, Outer Slope
Grassed Waterway Kv= 15.0 fps
3.3 360 Total

Flow (cfs)

Subcatchment 16S: Basin 5

Hydrograph

4.55 cfs

Type Il 24-hr 100 -Yr.
 Rainfall=6.00"

Runoff Area=22,620 sf
Runoff Volume=0.224 af
Runoff Depth=5.18"
Flow Length=360"
Tc=3.3 min

CN=93

Time (hours)
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Summary for Subcatchment 17S: Site

Runoff = 49.09cfs @ 12.11 hrs, Volume= 3.739 af, Depth= 4.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type !l 24-hr 100 -Yr. Rainfall=6.00"

Area (sf) CN Description
8,940 98 Paved parking & roofs
181,580 98 Paved parking & roofs
4,530 98 Paved parking & roofs
63,830 82 Woods/grass comb., Fair, HSG D
153,890 80 >75% Grass cover, Good, HSG D

412,770 89 Weighted Average
217,720 Pervious Area
195,050 Impervious Area

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

0.8 50 0.0200 1.04 Sheet Flow, Crushed Stone
Smooth surfaces n=0.011 P2= 240"
0.2 30 0.0200 2.28 Shallow Concentrated Flow, Crushed Stone
Unpaved Kv= 16.1 fps
4.1 450 0.0150 1.84 Shallow Concentrated Fiow, Meadow
Grassed Waterway Kv= 15.0 fps
14.0 565 0.0020 0.67 Shallow Concentrated Flow, Tracks

Grassed Waterway Kv= 15.0 fps

191 1,095 Total
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Subcatchment 17S: Site
Hydrograph
50»:‘ (4800 ks |
- L Type Il 24-hr 100 -YT.
¥ Rainfall=6.00"
40 ‘Runoff Area=412,770 sf
*] % Runoff Volume=3.739 af
g ) |  Runoff Depth=4.74"
25 o Flow Length=1,095'
vl S Tc=19.1 min
15j 7 CN=89
10
5
A
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Existing Conditions - 100 -Yr
Prepared by {enter your company name here}

Printed
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Type Il 24-hr 100 -Yr. Rainfall=6.00"

6/3/2011
Page 10

Summary for Pond 2P: Grate

Inflow Area = 1.025 ac, 70.03% Impervious, Inflow Depth= 5.18" for 100 -Yr. event
inflow = 8.85cfs @ 11.92 hrs, Volume= 0.442 af

Outflow = 8.85cfs @ 11.92 hrs, Volume= 0.442 af, Atten= 0%, Lag= 0.0 min
Primary = 8.85cfs @ 11.92 hrs, Volume= 0.442 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Peak Elev=21.07" @ 11.92 hrs
Flood Elev= 21.00'

Device Routing Invert Outlet Devices

#1

Primary 20.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

Primary OutFlow Max=8.58 cfs @ 11.92 hrs HW=21.06' (Free Discharge)
1=Orifice/Grate (Weir Controls 8.58 cfs @ 2.44 fps)

Flow (cfs)

Pond 2P: Grate
Hydrograph

B Inflow
[ Primary

Inflow Area=1.025 ac
Peak Elev=21.07'

18 6 510121816 18 26 22 24 2% 28 30 32 PP sé 40 42 44 46 48 ‘56 52 54 56 58 éo 62 64 66 ea 70 72
Time (hours)



Existing Conditions - 100 -Yr Type Il 24-hr 100 -Yr. Rainfall=6.00"
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Summary for Pond 3P: CB 1

Inflow Area = 1.025 ac, 70.03% Impervious, Inflow Depth= 5.18" for 100 -Yr. event
Inflow = 8.85cfs@ 11.92 hrs, Volume= 0.442 af

Outflow = 8.85cfs @ 11.92 hrs, Volume= 0.442 af, Atten= 0%, Lag= 0.0 min
Primary = 8.85cfs @ 11.92 hrs, Volume= 0.442 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 32.34' @ 11.92 hrs
Flood Elev= 20.50'

Device Routing Invert Qutlet Devices
#1  Primary 15.43' 12.0" x 250.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 14.28' S=0.0046"'" Cc=0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=8.58 cfs @ 11.92 hrs HW=31.70' TW=20.30' (Fixed TW Elev=20.30)
1=Culvert (Outlet Controls 8.58 cfs @ 10.93 fps)

Pond 3P: CB 1
Hydrograph

B Inflow
1 Primary

Inflow Area=1.025 ac
Peak Elev=32.34'
12.0" x 250.0' Culvert

Flow (cfs)

246smuﬂwwﬁﬁ%%ﬁméu%@%ua%amwmﬁ%m@mmﬁmm
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Summary for Pond 5P: Grate

Inflow Area = 0.426 ac, 65.18% Impervious, Inflow Depth = 5.07" for 100 -Yr. event
Inflow = 3.70cfs @ 11.93 hrs, Volume= 0.180 af

Qutflow = 3.70cfs @ 11.93 hrs, Volume= 0.180 af, Atten=0%, Lag= 0.0 min
Primary = 3.70cfs @ 11.93 hrs, Volume= 0.180 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 19.82' @ 11.93 hrs
Flood Elev= 20.00'

'Device Routing Invert Outlet Devices

#1  Primary 19.50' 24.0" Horiz. Orifice/Grate  Limited to weir flow C= 0.600

Primary OutFlow Max=3.52 cfs @ 11.93 hrs HW=19.81" (Free Discharge)
* 1=Orifice/Grate (Weir Controls 3.52 cfs @ 1.82 fps)

Pond 5P: Grate
Hydrograph

& Inflow
1 Primary

4-

Inflow Area=0.426 ac
Peak Elev=19.82'

Flow (cfs)
N
)

S
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Time (hours)
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Summary for Pond 6P: CB 2

Inflow Area = 1.451 ac, 68.61% Impervious, Inflow Depth = 5.15" for 100 -Yr. event
inflow = 12.39cfs @ 11.92 hrs, Volume= 0.622 af

Outflow = 12.39cfs @ 11.92 hrs, Volume= 0.622 af, Atten=0%, Lag= 0.0 min
Primary = 12.39cfs @ 11.92 hrs, Volume= 0.622 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=37.91' @ 11.92 hrs _
Flood Elev= 19.50'

Device Routing Invert Outlet Devices
#1  Primary 14.58' 12.0" x 200.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 13.67' S=0.0046'/" Cc= 0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=12.03 cfs @ 11.92 hrs HW=36.91" TW=17.90' (Fixed TW Elev= 17.90)
T _1=Culvert {Outlet Controls 12.03 cfs @ 15.32 fps)

Pond 6P: CB 2

Hydrograph
; 7 Sm;gry.
I B "~ Inflow Area=1.451 ac
1 f B S Peak Elev=37.91'
1] NZ ~12.0" x 200.0' Culvert

Flow (cfs)
3

W’}' .
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Type Il 24-hr 100 -Yr. Rainfall=6.00"

Existing Conditions - 100 -Yr
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Summary for Pond 9P: Grate
Inflow Area = 0.262 ac, 55.68% Impervious, Inflow Depth= 4.85" for 100 -Yr. event
Inflow = 219cfs@ 11.92 hrs, Volume= 0.106 af
Qutflow = 219cfs @ 11.92 hrs, Volume= 0.106 af, Atten= 0%, Lag= 0.0 min
Primary = 2.19cfs@ 11.92 hrs, Volume= 0.106 af
Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 18.86' @ 11.92 hrs
Flood Elev= 19.00'
Device Routing Invert Outlet Devices
#1  Primary 18.50' 12.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600
Primary OutFlow Max=2.12 cfs @ 11.92 hrs HW=18.85' (Free Discharge)
1=Orifice/Grate (Weir Controls 2.12 cfs @ 1.93 fps)
Pond 9P: Grate
Hydrograph
B inflow
1 Primary
- 7 T - Inflow Area=0.262 ac
2 R Peak Elev=18.86'

Flow (cfs)

N
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Summary for Pond 10P: CB 3

Inflow Area = 1.713 ac, 66.63% Impervious, Inflow Depth= 5.10" for 100 -Yr. event
Infiow = 1458 cfs @ 11.92 hrs, Volume= 0.728 af

Qutflow = 1458 cfs @ 11.92 hrs, Volume= 0.728 af, Atten= 0%, Lag= 0.0 min
Primary = 1458 cfs @ 11.92 hrs, Volume= 0.728 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 30.95' @ 11.92 hrs
Flood Elev= 18.50'

Device _Routing Invert Outlet Devices
#1  Primary 13.67" 12.0" x 25.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 13.60' S=0.0028 '/ Cc= 0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=14.15cfs @ 11.92 hrs HW=30.20' TW=16.20" (Fixed TW Elev= 16.20’)
1=Culvert (Inlet Controls 14.15 ofs @ 18.01 fps)

Pond 10P: CB 3

Hydrograph
o _— , D Primary
15 15 Inflow Area=1.713 ac
o] | Peak Elev=30.95'
2] | 12.0" x 25.0' Culvert

Flow (cfs)

. . «
o
Wﬂ
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Summary for Pond 12P: Grate

Inflow Area = 0.241 ac, 44.24% Impervious, Inflow Depth = 4.63" for 100 -Yr. event
Inflow = 201cfs @ 11.91 hrs, Volume= 0.093 af

Outflow = 2.01cfs @ 11.91 hrs, Volume= 0.093 af, Atten= 0%, Lag= 0.0 min
Primary = 201cfs@ 11.91 hrs, Volume= 0.093 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Peak Elev= 18.63' @ 11.91 hrs
Flood Elev= 19.00'

Device Routing Invert Qutlet Devices
#1  Primary 18.50' 24.0" Horiz. Orifice/Grate X 2.00 Limited to weir flow C=0.600

Primary OutFlow Max=1.96 cfs @ 11.91 hrs HW=18.863' (Free Discharge)
1=Orifice/Grate (Weir Controls 1.96 cfs @ 1.19 fps)

Pond 12P: Grate
Hydrograph

B Inflow
1 Primary

Inﬂow Area=0.241 ac
Peak Elev=18.63’

Flow (cfs)
e

,(~ ”% e
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Summary for Pond 13P: CB 4

Inflow Area = 1.954 ac, 63.86% Impervious, Inflow Depth = 5.04" for 100 -Yr. event
Inflow = 16.55cfs @ 11.92 hrs, Volume= 0.821 af

Outflow = 16.55cfs @ 11.92 hrs, Volume= 0.821 af, Atten=0%, Lag= 0.0 min
Primary = 16.55cfs @ 11.92 hrs, Volume= 0.821 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=33.13' @ 11.92 hrs
Flood Elev= 18.50'

Device Routing invert Outlet Devices

#1  Primary 13.60' 12.0" x 25.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 13.40' S=0.0080'"7" Cc=0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=16.05cfs @ 11.92 hrs HW=32.11" (Free Discharge)
1=Culvert (Inlet Controls 16.05 cfs @ 20.43 fps)

Pond 13P: CB 4

Hydrograph
7 S Inflow Area=1.954 ac
163 = B | | Peak Elev=33.13'
o | | ~ 12.0" x 25.0" Culvert

Fiow (cfs)
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Summary for Pond 14P: CB 7

Inflow Area = 11.949 ac, 51.17% Impervious, Inflow Depth= 4.81" for 100 -Yr. event
Inflow = 51.81cfs @ 12.10 hrs, Volume= 4.785 af

OQutflow = 51.81cfs @ 12.10 hrs, Volume= 4,785 af, Atten= 0%, Lag= 0.0 min
Primary = 51.81cfs@ 12.10 hrs, Volume= 4.785 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=12.41' @ 12.10 hrs
Flood Elev= 19.00'

Device Routing Invert Qutlet Devices
#1  Primary 6.30' 36.0" x 350.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 537" S=0.0027 /' Cc=0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=51.71 cfs @ 12.10 hrs HW=12.40' TW=9.90' (Fixed TW Elev= 9.90")
1=Culvert (Outlet Controls 51.71 cfs @ 7.32 fps)

Pond 14P: CB 7
Hydrograph

Inflow
[1 Primary

: = I ~ Inflow Area=11.949 ac
1 (B o Peak Elev=12.41'
B 36.0" x 350.0' Culvert

Flow (cfs)
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Summary for Pond 15P: CB 8

Inflow Area = 11.949 ac, 51.17% Impervious, Inflow Depth= 4.81" for 100 -Yr. event
inflow = 51.81cfs @ 12.10 hrs, Volume= 4.785 af

Qutflow = 51.81cfs @ 12.10 hrs, Volume= 4,785 af, Atten= 0%, Lag= 0.0 min
Primary = 51.81cfs @ 12.10 hrs, Volume= 4,785 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=9.88' @ 12.10 hrs
Flood Elev= 22.00'

Device Routing invert Outlet Devices
#1  Primary 5.37" 36.0" x 265.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 4.68' S=0.0026 '/ Cc= 0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=51.71 cfs @ 12.10 hrs HW=9.87' (Free Discharge)
1=Culvert (Barrel Controls 51.71 cfs @ 7.32 fps)

Pond 15P: CB 8

Hydrograph
_ gg]r?r?\\gfy
N = Inflow Area=11.949 ac
~ B | Peak Elev=9.88'
| 36.0" x 265.0' Culvert

Flow (cfs)
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Summary for Pond 18P: Grate

Inflow Area = 0.519 ac, 74.76% Impervious, Inflow Depth= 5.18" for 100 -Yr. event
Inflow = 455cfs@ 11.93 hrs, Volume= 0.224 af

Outflow = 455cfs @ 11.93 hrs, Volume= 0.224 af, Atten=0%, Lag= 0.0 min
Primary = 455cfs @ 11.93 hrs, Volume= 0.224 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 16.87' @ 11.93 hrs
Flood Elev= 19.00'

Device Routing Invert OQutlet Devices
#1  Primary 16.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

Primary OutFlow Max=4.33 cfs @ 11.93 hrs HW=16.85' (Free Discharge)
1=Orifice/Grate (Weir Controls 4.33 cfs @ 1.95 fps)

Pond 18P: Grate
Hydrograph

& Inflow
5-4 - 31 Primary

Inflow Area=0.519 ac
Peak Elev=16.87"

Flow (cfs)

S
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Summary for Pond 19P: Grate

Inflow Area = 9.476 ac, 47.25% Impervious, Inflow Depth = 4.74" for 100 -YT. event
Inflow = 49.09cfs@ 12.11 hrs, Volume= 3.739 af

Outflow = 49.09cfs @ 12.11 hrs, Volume= 3.739 af, Atten=0%, Lag= 0.0 min
Primary = 49.09cfs @ 12.11 hrs, Volume= 3.739 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=28.03' @ 12.11 hrs
Flood Elev= 19.00'

Device _Routing Invert Outlet Devices
#1  Primary 17.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C=0.600

Primary OutFlow Max=48.68 cfs @ 12.11 hrs HW=27.85' (Free Discharge)
1=Orifice/Grate (Orifice Controls 48.68 cfs @ 15.49 fps)

Pond 19P: Grate
Hydrograph

B Inflow
1 Primary

Inflow Area=9.476 ac

Peak Elev=28.03"

35

Flow (cfs)
N N [
A A

-
a
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Summary for Pond 20P: CB 5§

Inflow Area = 9.995 ac, 48.68% Impervious, Inflow Depth = 4.76" for 100 -Yr. event
Inflow = 4969cfs@ 12.11 hrs, Volume= 3.964 af

Outflow = 4969cfs @ 12.11 hrs, Volume= 3.964 af, Atten= 0%, Lag= 0.0 min
Primary = 4969cfs @ 12.11 hrs, Volume= 3.964 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=211.66' @ 12.11 hrs
Flood Elev= 16.50'

Device Routing Invert Outlet Devices
#1  Primary 13.80' 12.0" x 90.0' long Culvert CPP, square edge headwall, Ke=0.500
Outlet Invert= 13.57' S=0.0026 '/ Cc= 0.800
n=0.010 PVC, smooth interior

Primary OutFlow Max=49.37 cfs @ 12.11 hrs HW=209.22' (Free Discharge)
1=Culvert (Barrel Controls 49.37 cfs @ 62.86 fps)

Pond 20P: CB 5
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Summary for Pond 21P: CB 6

Inflow Area = 9.476 ac, 47.25% Impervious, Inflow Depth = 4.74" for 100 -Yr. event
Inflow = 49.09cfs @ 12.11 hrs, Volume= 3.739 af

Outflow = 49.09cfs @ 12.11 hrs, Volume= 3.739 af, Atten= 0%, Lag= 0.0 min
Primary = 49.09cfs @ 12.11 hrs, Volume= 3.739 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 198.08' @ 12.11 hrs
Flood Elev= 18.50'

Device Routing Invert Qutlet Devices
#1  Primary 14.00' 12.0" x 80.0" long Culvert CPP, square edge headwall, Ke=0.500
Outlet Invert= 13.80' S=0.0025'" Cc= 0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=48.68 cfs @ 12.11 hrs HW=195.08' TW=16.97' (Fixed TW Elev= 16.97")
. _1=Culvert (Outlet Controls 48.68 cfs @ 61.98 fps)

Pond 21P: CB 6

Hydrograph
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Site Plan Final Il - WQv Type Il 24-hr WQv Rainfall=0.95"
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Summary for Subcatchment 1S: Plant and Stockpile Area

Runoff = 545cfs @ 11.95 hrs, Volume= 0.246 af, Depth= 0.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr WQv Rainfall=0.95"

Area (sf) CN Description
247,375 95 Urban commercial, 85% imp, HSG D

37,106 Pervious Area
210,269 Impervious Area

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

1.4 100 0.0200 1.19 Sheet Flow, Top of Stockpile Area
Smooth surfaces n=0.011 P2= 240"
2.0 280 0.0200 2.28 Shallow Concentrated Flow, Stockpile Area

Unpaved Kv= 16.1 fps

0.9 150 0.0100 2.94 41.89 Trap/Vee/Rect Channel Flow, Stockpile Perimeter
Bot.W=5.00' D=1.50' Z=3.0'/" Top.W=14.00’
n= 0.050 Earth, cobble bottom, clean sides

4.3 530 Total

Subcatchment 1S: Plant and Stockpile Area

Hydrograph
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Site Plan Final Il - WQv Type Il 24-hr WQv Rainfall=0.95"
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Summary for Subcatchment 6S: Site
Runoff = 0.19cfs @ 12.31 hrs, Volume= 0.034 af, Depth= 0.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type ll 24-hr WQv Rainfall=0.95"

Area(sf) CN Description
8,940 98 Paved parking & roofs
4,530 98 Paved parking & roofs
18,240 82 Woods/grass comb., Poor, HSG C
153,890 80 >75% Grass cover, Good, HSG D

185,600 82 Weighted Average

172,130 Pervious Area
13,470 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (fi/ft)  (ft/sec) (cfs)
15 20 0.3300 0.22 Sheet Flow, Outer Slope
Grass: Dense n=0.240 P2=240"
11.4 420 0.0150 0.61 Shallow Concentrated Flow, Woods
Woodland Kv= 5.0 fps
14.0 565 0.0020 0.67 Shallow Concentrated Flow, Tracks

Grassed Waterway Kv= 15.0 fps

26.9 1,005 Total

Subcatchment 6S: Site

Hydrograph
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Site Plan Final Il - WQv Type Il 24-hr WQv Rainfall=0.95"
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Summary for Subcatchment 11S: Basin 5

Runoff = 0.08cfs @ 11.94 hrs, Volume= 0.004 af, Depth= 0.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type |l 24-hr WQv Rainfall=0.95"

Area (sf) CN _Description
2,460 98 Paved parking & roofs
1,120 98 Paved parking & roofs
9,350 80 >75% Grass cover, Good, HSG D
12,930 85 Weighted Average
9,350 Pervious Area
3,580 impervious Area

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

0.9 10 0.3300 0.20 Sheet Flow, Outer Slope
Grass: Dense n=0.240 P2=2.40"
0.8 125 0.0280 2.51 Shallow Concentrated Flow, Outer Area

Grassed Waterway Kv= 15.0 fps

1.7 135 Total
Subcatchment 11S: Basin 5

Hydrograph
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Summary for Pond 3P: Sediment Trap

Iinflow Area = 5.679 ac, 85.00% Impervious, Inflow Depth = 0.52" for WQv event

inflow = 545cfs@ 11.95hrs, Volume= 0.246 af

Outflow = 4.32cfs @ 12.00 hrs, Volume= 0.185 af, Atten=21%, Lag= 3.0 min
Primary = 432cfs @ 12.00 hrs, Volume= 0.185 af

Secondary = 0.00cfs@ 1.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Starting Elev= 17.35' Surf.Area= 1,162 sf Storage= 1,168 cf

Peak Elev= 19.31' @ 12.00 hrs Surf.Area= 2,302 sf Storage= 4,495 cf (3,327 cf above start)
Flood Elev= 21.00' Surf.Area= 3,600 sf Storage= 9,449 cf (8,281 cf above start)

Plug-Flow detention time= 180.1 min calculated for 0.159 af (64% of inflow)
Center-of-Mass det. time= 45.6 min ( 867.2 - 821.6)

Volume Invert Avail Storage  Storage Description
#1 16.00' 9,449 ¢f Custom Stage Data (Irregular) Listed below (Recailc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
16.00 600 140.0 0 0 600
21.00 3,600 260.0 9,449 9,449 4,548
Device Routing Invert Outlet Devices
#1  Primary 15.00' 12.0" x 40.0' long Culvert CPP, mitered to conform to fill, Ke=0.700

Outlet Invert= 15.00' S=0.0000"" Cc=0.900
n= 0.013 Corrugated PE, smooth interior
#2  Primary 18.50' 12.0" x 25.0' long Culvert X 2.00
CPP, mitered to conform to fill, Ke=0.700
Outlet Invert= 18.50' S=0.0000'/" Cc= 0.900
n=0.010 PVC, smooth interior
#3  Secondary 20.00' 30.0' long x 21.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#4  Device 1 17.35' 12.0" Horiz. Orifice/Grate Limited to weir flow C=0.600

Primary OutFlow Max=4.32 cfs @ 12.00 hrs HW=19.31' TW=19.00" (Fixed TW Elev=19.00")
1=Culvert (Inlet Controls 1.85 cfs @ 2.35 fps)
=Orifice/Grate (Passes 1.85 cfs of 2.10 cfs potential flow)
=Culvert (Barrel Controls 2.47 cfs @ 2.49 fps)

Secondary OutFlow Max=0.00 cfs @ 1.00 hrs HW=17.35' (Free Discharge)
T _3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 3P: Sediment Trap
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Summary for Pond 4P: Sand Filter

Inflow Area = 5.679 ac, 85.00% Impervious, Inflow Depth = 0.39" for WQv event

Inflow = 432cfs @ 12.00 hrs, Volume= 0.185 af

Outflow = 0.17 cfs @ 14.06 hrs, Volume= 0.185 af, Atten= 96%, Lag= 123.4 min
Primary = 0.17 cfs @ 14.06 hrs, Volume= 0.185 af

Secondary = 0.00cfs@ 1.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 16.29' @ 14.06 hrs Surf.Area= 3,578 sf Storage= 3,887 cf
Flood Elev= 21.00' Surf.Area= 9,202 sf Storage= 32,977 cf

Plug-Flow detention time= 277.9 min calculated for 0.185 af (100% of inflow)
Center-of-Mass det. time= 277.9 min ( 1,145.0 - 867.2)

Volume Invert Avail.Storage _ Storage Description
#1 15.00' 32,977 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
15.00 2,495 300.0 0 0 2,495
21.00 9,202 444.0 32,977 32,977 11,308
Device Routing Invert Outlet Devices
#1  Primary 15.00' 2.000 in/hr Exfiltration over Horizontal area
#2  Secondary 20.00' 10.0' long x 27.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=0.17 cfs @ 14.06 hrs HW=16.29' (Free Discharge)
. 1=Exfiltration (Exfiltration Controls 0.17 cfs)

Secondary OutFlow Max=0.00 cfs @ 1.00 hrs HW=15.00' (Free Discharge)
T _2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 4P: Sand Filter
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Summary for Pond 5P: Final Pond

inflow = 0.00cfs@ 1.00 hrs, Volume= 0.000 af
Outflow = 0.00cfs@ 1.00 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min
Primary = 0.00cfs@ 1.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Starting Elev= 17.00' Surf.Area= 7,024 sf Storage= 11,593 cf

Peak Elev= 17.00' @ 1.00 hrs Surf.Area= 7,024 sf Storage= 11,593 cf

Flood Elev= 21.00' Surf.Area= 13,236 sf Storage= 51,462 cf (39,870 cf above start)

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no inflow)

Volume Invert Avail.Storage _ Storage Description
#1 15.00' 51462 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
15.00 4,650 378.0 0 0 4,650
21.00 13,236 536.0 51,462 51,462 16,465
Device Routing invert OQutlet Devices
#1 Device 2 20.00' 2.00' x 2.00' Horiz. Orifice/Grate  Limited to weir flow C= 0.600
#2  Primary 12.00' 18.0" x 20.0' long Culvert CPP, square edge headwall, Ke=0.500

Outlet Invert= 11.80' S=0.0100" Cc=0.900
n=0.020 Corrugated PE, corrugated interior
#3 Device 2 15.00' 6.0" x 50.0' long Culvert CPP, projecting, no headwall, Ke= 0.900
Outlet Invert= 14.50' S=0.0100"/ Cc=0.900
n= 0.010 PVC, smooth interior
#4 Device 3 17.00' 2.0" Horiz. Orifice/Grate  Limited to weir flow C=0.600

Primary OutFlow Max=0.00 cfs @ 1.00 hrs HW=17.00' TW=12.05" (Fixed TW Elev= 12.05')
=Culvert (Passes 0.00 cfs of 17.54 cfs potential flow)
1=Orifice/Grate ( Controls 0.00 cfs)
3=Culvert (Passes 0.00 cfs of 0.99 cfs potential flow)
L 4=0rifice/Grate ( Controls 0.00 cfs)
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Pond 5P: Final Pond
Hydrograph
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Summary for Pond 7P: Grate

Inflow Area = 4261 ac, 7.26% Impervious, Inflow Depth = 0.10" for WQv event
Inflow = 0.19cfs @ 12.31 hrs, Volume= 0.034 af

Outflow = 0.19cfs @ 12.31 hrs, Volume= 0.034 af, Atten= 0%, Lag= 0.0 min
Primary = 0.19cfs @ 12.31 hrs, Volume= 0.034 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 17.54' @ 12.31 hrs
Flood Elev= 19.00'

Device Routing invert Outlet Devices
#1  Primary 17.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C=0.600

Primary OutFlow Max=0.19 cfs @ 12.31 hrs HW=17.54' (Free Discharge)
T _1=Orifice/Grate (Weir Controls 0.19 cfs @ 0.68 fps)

Pond 7P: Grate
Hydrograph
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Summary for Pond 8P: CB6

Inflow Area = 4261 ac, 7.26% Impervious, Inflow Depth= 0.10" for WQv event
inflow = 0.19cfs @ 12.31 hrs, Volume= 0.034 af

Outflow = 0.19cfs @ 12.31 hrs, Volume= 0.034 af, Atten=0%, Lag= 0.0 min
Primary = 0.19cfs @ 12.31 hrs, Volume= 0.034 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 14.44' @ 12.31 hrs
Flood Elev= 18.50'

Device _Routing Invert Outlet Devices
#1  Primary 14.00' 12.0" x 80.0' long Culvert CPP, square edge headwall, Ke= 0.500
Qutlet Invert= 13.80' S=0.0025'"" Cc=0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=0.19 cfs @ 12.31 hrs HW=14.44' TW=14.40' (Fixed TW Elev= 14.40’)
1=Culvert (Outlet Controls 0.19 cfs @ 0.85 fps)

Pond 8P: CB6
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Summary for Pond 11P: Grate

Inflow Area = 0.297 ac, 27.69% Impervious, Inflow Depth= 0.15" for WQv event
Inflow = 0.08cfs @ 11.94 hrs, Volume= 0.004 af

Outflow = 0.08cfs @ 11.94 hrs, Volume= 0.004 af, Atten= 0%, Lag= 0.0 min
Primary = 0.08cfs @ 11.94 hrs, Volume= 0.004 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 16.52' @ 11.94 hrs
Flood Elev= 19.00'

Device Routing invert Qutlet Devices
#1  Primary 16.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C=0.600

Primary OutFlow Max=0.07 cfs @ 11.94 hrs HW=16.52' (Free Discharge)
2 _1=Orifice/Grate (Weir Controls 0.07 cfs @ 0.49 fps)

Pond 11P: Grate
Hydrograph
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Summary for Pond 12P: CB5

Inflow Area = 4558 ac, 8.59% Impervious, Inflow Depth= 0.10" for WQv event
Inflow = 0.20cfs @ 12.31 hrs, Volume= 0.038 af

Outflow = 0.20cfs @ 12.31 hrs, Volume= 0.038 af, Atten= 0%, Lag= 0.0 min
Primary = 0.20cfs @ 12.31 hrs, Volume= 0.038 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, di= 0.05 hrs
Peak Elev= 14.06' @ 12.31 hrs
Flood Elev= 16.50'

Device Routing Invert Outlet Devices
#1  Primary 13.80' 12.0" x 86.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 13.57" S=0.0027 '/ Cc=0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=0.20 cfs @ 12.31 hrs HW=14.06' (Free Discharge)
2t i=Culvert (Barrel Controls 0.20 ¢fs @ 1.82 fps)

Pond 12P: CBS
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Summary for Pond 13P: CB10

Inflow Area = 5.679 ac, 85.00% Impervious, Inflow Depth = 0.39" for WQv event
Inflow = 0.17 cfs @ 14.06 hrs, Volume= 0.185 af

Qutflow = 0.17 cfs @ 14.06 hrs, Volume= 0.185 af, Atten= 0%, Lag= 0.0 min
Primary = 0.17 cfs @ 14.06 hrs, Volume= 0.185 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt=0.05 hrs
Peak Elev= 12.11' @ 14.06 hrs
Flood Elev= 21.00'

Device Routing Invert OQutlet Devices
#1  Primary 11.80' 12.0" x 30.0' long Culvert CPP, square edge headwall, Ke=0.500
Outlet Invert= 10.80' S=0.0333"/" Cc=0.800
n=0.010 PVC, smooth interior

Primary OutFlow Max=0.16 cfs @ 14.06 hrs HW=12.11" TW=12.05' (Fixed TW Elev= 12.05)
% _i=Culvert (Outlet Controls 0.16 cfs @ 1.17 fps)

Pond 13P: CB10
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Summary for Pond 14P: CB11

Inflow Area = 5.679 ac, 85.00% Impervious, Inflow Depth= 0.39" for WQv event
Inflow = 0.17 cfs @ 14.06 hrs, Volume= 0.185 af

Outflow = 0.17 cfs @ 14.06 hrs, Volume= 0.185 af, Atten= 0%, Lag= 0.0 min
Primary = 017 cfs @ 14.06 hrs, Volume= 0.185 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 11.00' @ 14.06 hrs
Flood Elev= 21.00'

Device Routing Invert Outlet Devices
#1  Primary 10.80' 24.0" x 225.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet invert= 8.55' S=0.0100"" Cc=0.900
n=0.020 Corrugated PE, corrugated interior

Primary OutFlow Max=0.16 cfs @ 14.06 hrs HW=11.00' (Free Discharge)
*_1=culvert (Barrel Controls 0.16 cfs @ 1.55 fps)

Pond 14P: CB11
Hydrograph

& Inflow
{1 Primary

0.18: 017

o S, N - Inflow Area=5.679 ac
0185 N/ B o Peak Elev=11.00"
i 24.0" x 225.0' Culvert

0.134
0.124
0.114

0.1+
0.094
0.08
0.07
0.06
0.053
0.045
0.03-
0.024
0.013

Flow (cfs)
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Summary for Link 9L: Outer Site at North and East

inflow Area = 4558 ac, 8.58% Impervious, Inflow Depth = 0.10" for WQv event
Inflow = 0.20cfs @ 12.31 hrs, Volume= 0.038 af
Primary = 0.20cfs @ 12.31 hrs, Volume= 0.038 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Link 9L: Outer Site at North and East
Hydrograph

Inflow
I3 Primary

0.225

021 53 ~ Inflow Area=4.558 ac

0.2
0.19-
0.184
0.175
0.167
0.15-
0.147
0.137
0.127
0.114
0.15
0.09
0.08
0.074
0.065
0.054
0.04-
0.03 = s

0.024 - - — S ———
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Summary for Link 10L: Pond System

Inflow Area = 5.679 ac, 85.00% Impervious, Inflow Depth= 0.39" for WQv event
Inflow = 0.17cfs @ 14.06 hrs, Volume= 0.185 af
Primary = 0.17cfs @ 14.06 hrs, Volume= 0.185 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Link 10L: Pond System
Hydrograph

B Inflow
{1 Primary

Inflow Area=5.679 ac

Flow {(cfs)

Time (hours)
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Proposed Outer Area - WQV

Prepared by {enter your company name here}
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Printed 6/3/2011
Page 2

Area Listing (all nodes)

Area CN Description

(acres) (subcatchment-numbers)
1.103 80 >75% Grass cover, Good, HSG D (18,48,7S,11S8)
0.616 98 Paved parking & roofs (1S,48,7S,118)

1.719

TOTAL AREA
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Summary for Subcatchment 1S: Overlook Area

Runoff = 0.19cfs @ 11.95 hrs, Volume= 0.009 af, Depth= 0.15"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr WQv Rainfall=0.95"

Area (sf) CN _ Description
3,300 98 Paved parking & roofs
3,610 98 Paved parking & roofs
950 98 Paved parking & roofs

22,565 80 >75% Grass cover, Good, HSG D
1,985 98 Paved parking & roofs

32,310 85 Weighted Average

22,565 Pervious Area
9,745 Impervious Area

Tc Length Siope Velocity Capacity Description
{(min) (feet) (f/it)  (ft/sec) (cfs)

0.5 5 0.3300 0.17 Sheet Flow, Outer Slope
Grass: Dense n=0.240 P2=2.40"
1.8 235 0.0200 212 Shallow Concentrated Flow, Vegetated Surface

Grassed Waterway Kv= 15.0 fps

2.3 240 Total

Subcatchment 1S: Overlook Area

Hydrograph

0.21: o ' - N , ,

0.23 . [odags] , , ,

0195 , Type Il 24-hr WQv

o173 - - ~ Rainfall=0.95"

o] | 1] " Runoff Area=32,310 sf
e P Runoff Volume=0.009 af
g0 ~ Runoff Depth=0.15"
S 0%3; RE , _ ~ Flow Length=240'

oioai; 7 : - e - Te=2.3 min

ST o CN=85

0.04-

2 4. 6 8 10 12 14 16 18 20 22 24 26 28 30 ‘32 34‘36> 38 40 42“44. 46 48 50 52 54 56 58 60 62(64 ‘66 68 70 72
Time (hours)
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Summary for Subcatchment 4S: Basin 2

Runoff = 0.15cfs @ 11.95 hrs, Volume= 0.007 af, Depth= 0.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type 1l 24-hr WQv Rainfali=0.95"

Area (sf) CN Description
2,400 98 Paved parking & roofs
3,510 98 Paved parking & roofs
1,800 98 Paved parking & roofs
11,085 80 >75% Grass cover, Good, HSG D

18,795 87 Weighted Average

11,085 Pervious Area
7,710 impervious Area
Tc Length Slope Velocity Capacity Description
{(min) (feet) (fi/ft)  (ft/sec) (cfs)

0.5 15 0.0050 0.47 Sheet Flow, Driveway
Smooth surfaces n=0.011 P2=2.40"

1.6 225 0.0260 2.42 Shallow Concentrated Flow, Berm
Grassed Waterway Kv= 15.0 fps

1.3 150 0.0167 1.94 Shallow Concentrated Flow, Channel

Grassed Waterway Kv= 15.0 fps

3.4 390 Total

Subcatchment 4S: Basin 2

Hydrograph

0.16 [CiEe] , o . . .

0154 | T Type ll 24-hr WQv

o ' o : “Rainfall=0.95"

o1z{ | o o ~ Runoff Area=18,795 sf

R | : | Runoff Volume=0.007 af
S ooe] | R ~ Runoff Depth=0.20"
0] | | | : Flow Length=390'

0:065 : 7 , - 7 7 ' TC=34 min

0053 / , N CN=87

0.04-] : . . .

003 ,

0.02 %’, ,

0.01- 4

3 4 & 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72
Time (hours)
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Summary for Subcatchment 7S: Basin 3

Runoff = 0.09cfs @ 11.95 hrs, Volume= 0.004 af, Depth= 0.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type I 24-hr WQv Rainfall=0.95"

Area (sf) CN Description
1,440 98 Paved parking & roofs
2,565 98 Paved parking & roofs
475 98 Paved parking & roofs
8,700 80 >75% Grass cover, Good, HSG D

13,180 86 Weighted Average

8,700 Pervious Area
4,480 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (fi/ft)  (ft/sec) (cfs)
0.9 10 0.3300 0.20 Sheet Fiow, Outer Slope
Grass: Dense n=0.240 P2=2.40"
1.3 160 0.0200 212 Shallow Concentrated Flow, Driveway Channel
Grassed Waterway Kv= 15.0 fps
0.8 75 0.0100 1.50 Shallow Concentrated Flow, Channel

Grassed Waterway Kv= 15.0 fps

3.0 245 Total

Subcatchment 7S: Basin 3

Hydrograph
el | T B Type Il 24-hr WQv
el | o : Rainfall=0.95"
At P - Runoff Area=13,180 sf
oo : - Runoff Volume=0.004 af
Sooss- . o - - Runoff Depth=0.17"
ool | & - - Flow Length=245'
ones) , - , | - Tc=3.0 min
o.osé % CN=86
7
"

2 4 6 '8’10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 .52 54 56l58 60‘ 62‘64 66 68 70 72
Time (hours)



Proposed Outer Area - WQV
Prepared by {enter your company name here}

Type Il 24-hr WQv Rainfall=0.95"
Printed 6/3/2011
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Summary for Subcatchment 11S: Basin 4
Runoff = 0.10cfs @ 11.94 hrs, Volume= 0.005 af, Depth= 0.22"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr WQv Rainfall=0.95"
Area (sf) CN Description
1,500 98 Paved parking & roofs
2,565 98 Paved parking & roofs
840 98 Paved parking & roofs
5,700 80 >75% Grass cover, Good, HSG D
10,605 88 Weighted Average
5,700 Pervious Area
4,905 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
0.9 10 0.3300 0.20 Sheet Flow, Driveway
Grass: Dense n=0.240 P2= 240"
1.2 150 0.0200 2.12 Shallow Concentrated Flow, Driveway Channel
Grassed Waterway Kv= 15.0 fps
0.4 55 0.0200 2.12 Shallow Concentrated Fiow, Channel
— Grassed Waterway Kv= 15.0 fps
2.5 215 Total
Subcatchment 11S: Basin 4
Hydrograph
et d Type Il 24-hr WQv
et | o Rainfall=0.95"
Pyt Runoff Area=10,605 sf
oors | Runoff Volume=0.005 af
ot 1€ Runoff Depth=0.22"

2 6 0551 , N ,

2 0e: Flow Length=215'
004 - Tc=2.5 min
0.0354 —

0.033 o CN=88
0.0257 ] ,

0.02 -

0.0159 ; :

0.013 - : S : S :

Nk 77771
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Summary for Pond 2P: Grate

Inflow Area = 0.742 ac, 30.16% Impervious, Inflow Depth= 0.15" for WQv event
Inflow = 019 cfs @ 11.95 hrs, Volume= 0.009 af

Outflow = 0.19cfs @ 11.95 hrs, Volume= 0.009 af, Atten=0%, Lag= 0.0 min
Primary = 0.19cfs @ 11.95 hrs, Volume= 0.009 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=20.54' @ 11.95 hrs
Flood Elev= 21.00'

Device Routing Invert Outiet Devices
#1  Primary 20.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

Primary OutFlow Max=0.19 cfs @ 11.95 hrs HW=20.54"' (Free Discharge)
T 1=0Orifice/Grate (Weir Controls 0.19 cfs @ 0.69 fps)

Pond 2P: Grate
Hydrograph

Inflow
£3 Primary

Z"E = B - Inflow Area=0.742 ac
el ' - Peak Elev=20.54'

Flow (cfs)
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Summary for Pond 3P: CB 1

inflow Area = 0.742 ac, 30.16% Impervious, Inflow Depth = 0.15" for WQv event
Inflow = 0.19cfs @ 11.95 hrs, Volume= 0.009 af

Outflow = 0.19cfs @ 11.95 hrs, Volume= 0.009 af, Atten=0%, Lag= 0.0 min
Primary = 0.19cfs @ 11.95 hrs, Volume= 0.009 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 15.69' @ 11.95 hrs
Flood Elev= 20.50'

Device Routing Invert Outlet Devices
#1  Primary 16.43' 12.0" x 250.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 14.28' S=0.0046"/ Cc= 0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=0.19 cfs @ 11.95 hrs HW=15.69' TW=15.00' (Fixed TW Elev= 15.00")
T _1=Culvert (Outlet Controls 0.19 cfs @ 1.76 fps)

Pond 3P: CB 1
Hydrograph

& Inflow
3 Primary

o2 e Inflow Area=0.742 ac

o, I8  PeakElev=15.69'
12.0" x 250.0' Culvert

0.16
0.153
0.144
0.134
0.125
0.114

0.1%
0.099
0.084
0.074
0.06%
0.05%
0.044
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Flow (cfs)

Time (hours)
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Summary for Pond 5P: Grate

inflow Area = 0.431 ac, 41.02% Impervious, Inflow Depth = 0.20" for WQv event
Inflow = 0.15cfs @ 11.95 hrs, Volume= 0.007 af

Outflow = 0.15cfs @ 11.95 hrs, Volume= 0.007 af, Atten=0%, Lag= 0.0 min
Primary = 0.15cfs @ 11.95 hrs, Volume= 0.007 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt=0.05 hrs
Peak Elev= 19.54' @ 11.95 hrs
Flood Elev= 20.00'

Device Routing Invert Outlet Devices
#1  Primary 19.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

Primary OutFlow Max=0.15 cfs @ 11.95 hrs HW=19.54" (Free Discharge)
*_1=Orifice/Grate (Weir Controls 0.15 cfs @ 0.64 fps)

Pond 5P: Grate
Hydrograph

B Inflow
I Primary

Inflow Area=0.431 ac
Peak Elev=19.54'

Flow {(cfs)
o
o
2.
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Summary for Pond 6P: CB 2

inflow Area = 1.173 ac, 34.16% Impervious, Inflow Depth= 0.17" for WQv event
Inflow = 0.35cfs@ 11.95 hrs, Volume= 0.016 af

Outflow = 0.35cfs @ 11.95 hrs, Volume= 0.016 af, Atten=0%, Lag= 0.0 min
Primary = 0.35cfs@ 11.95 hrs, Volume= 0.016 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 14.91' @ 11.95 hrs
Flood Elev= 19.50'

Device Routing Invert Outlet Devices
#1  Primary 14.58' 12.0" x 200.0’ long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 13.67' S=0.0046'" Cc= 0.900
n=0.010 PVC, smooth interior

rimary OutFlow Max=0.34 cfs @ 11.95 hrs HW=14.91" TW=14.15' (Fixed TW Elev= 14.15)
* _1=Culvert (Outlet Controls 0.34 cfs @ 2.29 fps)

Pond 6P: CB 2
Hydrograph

# Inflow
{1 Primary

0.38] EET ' o o o :
051 , Inflow Area=1.173 ac

Oﬁi it : = ~ Peak Elev=14.91'
028 , . 12.0" x 200.0’ Culvert
0.26 , , , : ; : : .
0.244
0.22
0.2
0.183
0.16
0.144
0.123
0.1
0.08]
0.06
0.044 pm
eV

246 810

Flow (cfs)
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Summary for Pond 9P: Grate

Inflow Area = 0.303 ac, 33.99% Impervious, Inflow Depth= 0.17" for WQv event
Inflow = 0.09cfs @ 11.95 hrs, Volume= 0.004 af

Outflow = 0.09cfs @ 11.95 hrs, Volume= 0.004 af, Atten=0%, Lag= 0.0 min
Primary = 0.09cfs @ 11.95 hrs, Volume= 0.004 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 18.54' @ 11.95 hrs
Flood Elev= 19.00'

Device Routing invert Outlet Devices
#1  Primary 18.50' 12.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

Primary OutFlow Max=0.09 cfs @ 11.95 hrs HW=18.54' (Free Discharge)
1=Orifice/Grate (Weir Controls 0.09 cfs @ 0.68 fps)

Pond 9P: Grate
Hydrograph

B Inflow
1 Primary

o] | ~ Inflow Area=0.303 ac
0.685% : 7 ' : Peak Elev=18.54"

| Sz
2 4 6 8 10121416182022242628303%3436384042444648505254565860626466687072
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Summary for Pond 10P: CB 3

Inflow Area = 1.476 ac, 34.12% Impervious, Inflow Depth= 0.17" for WQv event
Inflow = 0.44cfs @ 11.95 hrs, Volume= 0.021 af

Outflow = 0.44cfs @ 11.95 hrs, Volume= 0.021 af, Atten= 0%, Lag= 0.0 min
Primary = 044 cfs @ 11.95 hrs, Volume= 0.021 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 14.12' @ 11.95 hrs
Flood Elev= 18.50'

Device Routing Invert Outlet Devices
#1  Primary 13.67' 12.0" x 25.0"long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 13.60' S=0.0028"'" Cc= 0.800
n= 0.010 PVC, smooth interior

Primary OutFlow Max=0.44 cfs @ 11.95 hrs HW=14.12' TW=14.00' (Fixed TW Elev= 14.00'
* _1=Culvert (Outlet Controls 0.44 cfs @ 1.87 fps)

Pond 10P: CB 3
Hydrograph

. . . - - & Inflow
0.485 o . . - 1 Primary

o = | Inflow Area=1.476 ac
] || B | - Peak Elev=14.12"
036 | | : 12.0" x 25.0' Culvert

Flow (cfs)
(=}
N
Ng
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Time (hours)
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Summary for Pond 12P: Grate

Inflow Area = 0.243 ac, 46.25% Impervious, Inflow Depth = 0.22" for WQv event
Inflow = 0.10cfs @ 11.94 hrs, Volume= 0.005 af

Qutflow = 0.10cfs @ 11.94 hrs, Volume= 0.005 af, Atten=0%, Lag= 0.0 min
Primary = 0.10cfs @ 11.94 hrs, Volume= 0.005 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=18.52' @ 11.94 hrs
Flood Elev= 19.00'

Device Routing Invert Outlet Devices
#1  Primary 18.50' 24.0" Horiz. Orifice/Grate X 2.00 Limited to weir flow C=0.600

Primary OutFlow Max=0.10 cfs @ 11.94 hrs HW=18.52' (Free Discharge)
T 1=Orifice/Grate (Weir Controls 0.10 cfs @ 0.44 fps)

Pond 12P: Grate

Hydrograph
0.1153 i X 7 7 7 7 g ::r’]rfi]r?lv;ry
oros] | - B | ' Inflow Area=0.243 ac
0.17 E : :
0035 : o Peak Elev=18.52'
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Summary for Pond 13P: CB 4

Inflow Area = 1.719 ac, 35.84% Impervious, Inflow Depth = 0.18" for WQv event
Inflow = 0.54cfs @ 11.95 hrs, Volume= 0.025 af

Qutflow = 054 cfs @ 11.95 hrs, Volume= 0.025 af, Atten= 0%, Lag= 0.0 min
Primary = 0.54cfs @ 11.95 hrs, Volume= 0.025 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 13.99' @ 11.95 hrs
Flood Elev= 18.50'

Device Routing invert Outlet Devices

#1  Primary 13.60' 12.0" x 25.0' long Culvert CPP, square edge headwall, Ke=0.500
Outlet Invert= 13.40" S=0.0080 '/ Cc= 0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=0.53 cfs @ 11.95 hrs HW=13.98' (Free Discharge)
1=Culvert (Barrel Controls 0.53 cfs @ 2.87 fps)

Pond 13P: CB 4

Hydrograph
,, By,
ez ~ Inflow Area=1.719 ac
-Peak Elev=13.99'
045’ N 12.0" x 25.0" Culvert

0.4

o4

[

o
L

Flow (cfs)
o
(4]
1

0.25-
0.2-]
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Summary for Pond 14P: CB 7

Inflow Area = 11.956 ac, 48.80% Impervious, Inflow Depth = 0.25" for WQv event
Inflow = 0.75cfs @ 11.95 hrs, Volume= 0.2409 af

Oufflow = 0.75cfs @ 11.95 hrs, Volume= 0.249 af, Atten= 0%, Lag= 0.0 min
Primary = 0.75cfs @ 11.95 hrs, Volume= 0.249 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Eiev=6.67' @ 11.95 hrs
Flood Elev= 19.00'

Device Routing Invert Outlet Devices
#1  Primary 6.30' 36.0" x 350.0" long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 5.37" S=0.0027 '/ Cc=0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=0.74 cfs @ 11.95 hrs HW=6.67" TW=5.75' (Fixed TW Elev=5.75)
1=Culvert (Outlet Controls 0.74 cfs @ 2.24 fps)

Pond 14P: CB 7
Hydrograph

B Inflow
3 Primary

0.8 0.75 cfs

075 M . " Inflow Area=11.956 ac
1 . | - Peak Elev=6.67"

0.65
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0.55< ' £ I ' '

0.5
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Summary for Pond 15P: CB 8

Inflow Area = 11.956 ac, 48.80% Impervious, Inflow Depth = 0.25" for WQv event
Inflow = 0.75cfs @ 11.95 hrs, Volume= 0.249 af

Outflow = 0.75cfs @ 11.95 hrs, Volume= 0.249 af, Atten= 0%, Lag= 0.0 min
Primary = 0.75cfs @ 11.95 hrs, Volume= 0.249 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=5.73' @ 11.95 hrs
Flood Elev= 22.00'

Device Routing Invert Outlet Devices
#1  Primary 5.37" 36.0" x 265.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 4.68' S=0.0026 '/ Cc= 0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=0.72 cfs @ 11.95 hrs HW=5.73" (Free Discharge)
1=Culvert (Barrel Controls 0.72 ¢fs @ 2.29 fps)

Pond 15P: CB 8
Hydrograph

B Inflow
3 Primary

Inflow Area”=1"il .9'56 ac
Peak Elev=5.73"
36.0" x 265.0' Culvert

o
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Summary for Link 22L: Pond System

Inflow Area = 5.679 ac, 85.00% Impervious, Inflow Depth = 0.39" for WQv event
inflow = 0.17cfs @ 14.06 hrs, Volume= 0.185 af
Primary = 0.17 cfs @ 14.06 hrs, Volume= 0.185 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

WQv Primary Outflow Imported from Site Plan Final Il - WQv~Link 10L.hce

Link 22L: Pond System

Hydrograph
. ) Inflow
0.184 £ Primary
0.174 Inflow Area=5.679 ac
0.16 WQv Primary Outflow
0.15° imported from
0.14 Site Plan Final Il - WQv~Link 10L.hce
0.13] Area= 5.679 ac

85.00% Imperv.
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Summary for Link 23L: Outside Area

Inflow Area = 4558 ac, 8.59% Impervious, Inflow Depth= 0.10" for WQv event
Inflow = 0.20cfs@ 12.31 hrs, Volume= 0.038 af
Primary = 0.20cfs @ 12.31 hrs, Volume= 0.038 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

WQv Primary Outflow Imported from Site Plan Final Il - WQv~Link 9L..hce

Link 23L: Outside Area
Hydrograph

- - S - & Inflow
0.22 - - - £l Primary
0.214 [cz0cs B : : Inflow Area=4.558 ac

223 % ~~ WQv Primary Outflow
0.183 B , o , , Imported from
0.174 ; Site Plan Final Il - WQv~Link 9L.hce

0.16 Area=4.558 ac

0.154
0.144]
0.134
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0.114

0.1%
0.09
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8.59% Imperv.

Flow (cfs)
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Summary for Subcatchment 1S: Plant and Stockpile Area

Runoff = 18.40cfs @ 11.94 hrs, Volume= 0.883 af, Depth= 1.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1 - Yr. Rainfall=2.40"

Area (sf) CN Description
247,375 95 Urban commercial, 85% imp, HSG D

37,106 Pervious Area
210,269 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ftrft)  (ft/sec) (cfs) ,
1.4 100 0.0200 1.19 Sheet Flow, Top of Stockpile Area

Smooth surfaces n=0.011 P2=2.40"
2.0 280 0.0200 2.28 Shallow Concentrated Flow, Stockpile Area

Unpaved Kv= 16.1fps

0.7 150 0.0100 3.67 52.36 Trap/Vee/Rect Channel Flow, Stockpile Perimeter
Bot.W=5.00' D=1.50' Z=3.0"/' Top.W=14.00'
n= 0.040 Earth, cobble bottom, clean sides

4.1 530 Total

Subcatchment 1S: Plant and Stockpile Area

Hydrograph

194 a4 crs |

16 Type Il 24-hr 1 - Yr.

12 - Rainfall=2.40"

InE . Runoff Area=247,375 sf

gf{ Runoff Volume=0.883 af
€ 1 Runoff Depth=1.87"
LI Flow Length=530"

it 5 , Tc=4.1 min

‘éi? R - CN=95
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Summary for Subcatchment 6S: Site
Runoff = 3.53cfs @ 12.22 hrs, Volume= 0.329 af, Depth= 0.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt=0.05 hrs
Type Il 24-hr 1 - Yr. Rainfall=2.40"

Area (sf) CN__ Description
8,040 98 Paved parking & roofs
4530 98 Paved parking & roofs
18,240 82 Woods/grass comb., Poor, HSG C
163,890 80 >75% Grass cover, Good, HSG D

185,600 82 Weighted Average

172,130 Pervious Area
13,470 Impervious Area
Tc Length Slope Velocity Capacity Description
{min) (feet) (ftft)  (ft/sec) (cfs)
1.5 20 0.3300 0.22 Sheet Flow, Outer Slope
Grass: Dense n=0.240 P2= 240"
11.4 420 0.0150 0.61 Shallow Concentrated Flow, Woods
Woodland Kv=5.01ps
14.0 565 0.0020 0.67 Shallow Concentrated Flow, Tracks

Grassed Waterway Kv= 15.0 fps

269 1,005 Total
Subcatchment 6S: Site

Hydrograph
355k |

% Type Il 24-hr 1 - Yr.
, b Rainfall=2.40"
8 Runoff Area=185,600 sf
: @ Runoff Volume=0.329 af
g ¢ | Runoff Depth=0.93"
g | | Flow Length=1,005'
Tc=26.9 min
. CN=82

0-- R A SR O e L SR R L AR SR R R SR AN DA R D AR A RN LR L LS RN R R KR
2 4 6 8 101T2 14 16 18 20 22 24 26 28 30 32 34 36 38 40 424‘446 48 50 52 54 56 58 60 62 64 66 68 70 72
Time (hours)



Site Plan Final ll -1 Yr Type Il 24-hr 1 - Yr. Rainfall=2.40"

Prepared by {enter your company name here} Printed 6/3/2011
HydroCAD® 8.50 s/n 000753 © 2007 HydroCAD Software Solutions LLC Page 4

Summary for Subcatchment 118: Basin 5

Runoff = 063cfs @ 11.92 hrs, Volume= 0.027 af, Depth= 1.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1 - Yr. Rainfall=2.40"

Area (sf) CN__ Description
2460 98 Paved parking & roofs
1,120 98 Paved parking & roofs
9350 80 >75% Grass cover, Good, HSG D
12,930 85 Weighted Average
9,350 Pervious Area
3,580 Impervious Area

Tc Length Slope Velocity Capacity Description
{(min)  (feetl) (ftft)  (ft/sec) (cfs)

0.9 10 0.3300 0.20 Sheet Flow, Outer Slope
Grass: Dense n=0.240 P2=240"
0.8 125 0.0280 2.51 Shallow Concentrated Flow, Outer Area

Grassed Waterway Kv= 15.0 fps

1.7 135 Total

Subcatchment 11S: Basin 5

Hydrograph
0.7‘1 7
B N ‘M) Type Il 24-hr 1 - Y.
0.55; ! Rainfall=2.40"
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Summary for Pond 3P: Sediment Trap

Inflow Area = 5.679 ac, 85.00% Impervious, Inflow Depth= 1.87" for 1- Yr. event
Inflow = 18.40cfs @ 11.94 hrs, Volume= 0.883 af

Outflow = 17.74cfs @ 11.95 hrs, Volume= 0.797 af, Atten= 4%, Lag= 0.7 min
Primary = 8.58cfs @ 11.95 hrs, Volume= 0.695 af

Secondary = 9.17cfs @ 11.95hrs, Volume= 0.102 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Starting Elev= 17.35' Surf.Area= 1,162 sf Storage= 1,168 cf

Peak Elev=20.23' @ 11.95 hrs Surf.Area= 2,977 sf Storage= 6,935 cf (5,767 cf above start)
Flood Elev= 21.00' Surf.Area= 3,600 sf Storage= 9,449 cf (8,281 cf above start)

Plug-Flow detention time= 95.3 min calculated for 0.770 af (87% of inflow)
Center-of-Mass det. time= 28.6 min ( 813.9-785.3)

Volume invert Avail.Storage _ Storage Description
#1 16.00' 9449 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
16.00 600 140.0 0 0 600
21.00 3,600 260.0 9,449 9,449 4,548
Device Routing invert Outlet Devices
#1  Primary 15.00' 12.0" x 40.0' long Culvert CPP, mitered to conform to fill, Ke= 0.700

Outlet Invert= 15.00' S=0.0000"/" Cc=0.900
n=0.013 Corrugated PE, smooth interior
#2 Primary 18.50' 12.0" x 25.0' long Culvert X 2.00
CPP, mitered to conform to fill, Ke=0.700
Outlet Invert= 18.50' S=0.0000""" Cc= 0.900
n= 0.010 PVC, smooth interior
#3 Secondary 20.00' 30.0'long x 21.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#4 Device 1 17.35' 12.0" Vert. Orifice/Grate C= 0.600

Primary OutFlow Max=8.56 cfs @ 11.95 hrs HW=20.23' TW=19.50' (Fixed TW Elev= 19.50")
1=Culvert (Inlet Controls 2.85 cfs @ 3.63 fps)
=Orifice/Grate (Passes 2.85 cfs of 3.23 cfs potential flow)
2=Culvert (Inlet Controls 5.71 cfs @ 3.63 fps)

econdary OutFlow Max=8.95 cfs @ 11.95 hrs HW=20.23' TW=16.75' (Fixed TW Elev= 16.75)
3=Broad-Crested Rectangular Weir (Weir Controls 8.95 cfs @ 1.29 fps)
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Pond 3P: Sediment Trap
Hydrograph

&2 Inflow
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; e Inflow Area=5.679 ac | |5 5oy
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Summary for Pond 4P: Sand Filter

Inflow Area = 5.679 ac, 85.00% Impervious, Inflow Depth= 1.47" for 1-Yr. event

inflow = 8.58cfs @ 11.95 hrs, Volume= 0.695 af

Outflow = 0.32cfs @ 15.90 hrs, Volume= 0.695 af, Atten= 96%, Lag= 236.7 min
Primary = 0.32cfs @ 15.90 hrs, Volume= 0.695 af

Secondary = 0.00cfs@ 1.00 hrs, Volume= 0.000 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt=0.05 hrs
Peak Elev= 19.31' @ 15.90 hrs Surf.Area= 6,886 sf Storage= 19,437 cf

Plug-Flow detention time= 756.4 min calculated for 0.695 af (100% of inflow)
Center-of-Mass det. time= 756.3 min ( 1,584.3 - 828.1)

Volume Invert Avail.Storage _ Storage Description
#1 15.00' 32,977 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
15.00 2,495 300.0 0 0 2,495
21.00 9,202 444.0 32,977 32,977 11,308
Device Routing invert Outlet Devices
#1  Primary 15.00' 2.000 in/hr Exfiltration over Horizontal area

#2 Secondary 20.00' 10.0" long x 27.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=0.32 cfs @ 15.90 hrs HW=19.31" (Free Discharge)
*_4=Exfiitration (Exfiltration Controls 0.32 cfs)

econdary OutFlow Max=0.00 cfs @ 1.00 hrs HW=15.00' (Free Discharge)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 4P: Sand Filter
Hydrograph
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Summary for Pond 5P: Final Pond

Inflow = 9.17cfs @ 11.95 hrs, Volume= 0.102 af
Outflow = 0.08cfs @ 12.10 hrs, Volume= 0.102 af, Atten=99%, Lag= 8.8 min
Primary = 0.08cfs@ 12.10 hrs, Volume= 0.102 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt=0.05 hrs

Starting Elev= 17.00' Surf.Area= 7,024 sf Storage= 11,593 cf

Peak Elev= 17.59' @ 12.10 hrs Surf.Area= 7,818 sf Storage= 15,971 of (4,378 cf above start)
Flood Elev= 21.00' Surf.Area= 13,236 sf Storage= 51,462 cf (39,870 cf above start)

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= 616.3 min ( 1,333.5-717.2)

Volume invert Avail. Storage  Storage Description
#1 15.00' 51462 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. inc.Store Cum.Store Wet Area
(feeb) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
15.00 4,650 378.0 0 0 4,650
21.00 13,236 536.0 51,462 51,462 16,465
Device Routing Invert Outlet Devices
#1  Device 2 20.00' 2.00' x 2.00' Horiz. Orifice/Grate  Limited to weir flow C=0.600
#2  Primary 12.00' 18.0" x 20.0' long Culvert CPP, square edge headwall, Ke=0.500

Outlet Invert= 11.80' S=0.0100 "/ Cc=0.900
n=0.020 Corrugated PE, corrugated interior
#3 Device 2 15.00' 6.0" x 50.0' long Culvert CPP, projecting, no headwall, Ke= 0.900
Outlet Invert= 14.50' S=0.0100"/" Cc=0.900
n=0.010 PVC, smooth interior
#4 Device 3 17.00' 2.0" Horiz. Orifice/Grate Limited to weir flow C=0.600

Primary OutFlow Max=0.08 cfs @ 12.10 hrs HW=17.59' TW=12.10' (Fixed TW Elev=12.10')
* 2=Culvert (Passes 0.08 cfs of 18.72 cfs potential flow)

1=Orifice/Grate ( Controls 0.00 cfs)

3=Culvert (Passes 0.08 cfs of 1.14 cfs potential flow)

T _4=0rifice/Grate (Orifice Controls 0.08 cfs @ 3.70 fps)
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Pond 5P: Final Pond
Hydrograph

B Inflow
{1 Primary

Peak Elev=17.59'
Storage=15,971 cf
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Summary for Pond 7P: Grate

Inflow Area = 4.261 ac, 7.26% Impervious, Inflow Depth = 0.93" for 1-Yr. event
Inflow = 3.653cfs @ 12.22 hrs, Volume= 0.329 af

Outflow = 3.53cfs@ 12.22 hrs, Volume= 0.329 af, Atten= 0%, Lag= 0.0 min
Primary = 3.53cfs @ 12.22 hrs, Volume= 0.329 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 17.81' @ 12.22 hrs
Flood Elev= 19.00'

Device Routing Invert Outlet Devices
#1  Primary 17.50' 24.0" Horiz. Orifice/Grate  Limited to weir flow C= 0.600

Primary OutFlow Max=3.50 cfs @ 12.22 hrs HW=17.81" (Free Discharge)
T _1=Orifice/Grate (Weir Controls 3.50 cfs @ 1.81 fps)

Pond 7P: Grate
Hydrograph

B Inflow
{1 Primary

Inflow Area=4.261 ac
Peak Elev=17.81"

Flow (cfs)
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Summary for Pond 8P: CB6

4261 ac, 7.26% Impervious, Inflow Depth= 0.93" for 1-Yr. event

Inflow Area =

Inflow = 3.53cfs @ 12.22 hrs, Volume= 0.329 af

QOutflow = 353cfs @ 12.22 hrs, Volume= 0.329 af, Atten= 0%, Lag= 0.0 min
Primary = 3.53¢cfs @ 12.22 hrs, Volume= 0.329 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 16.54' @ 12.22 hrs
Flood Elev= 18.50'

Device Routing Invert Outlet Devices
#1  Primary 14.00' 12.0" x 80.0" long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 13.80' S=0.0025'/" Cc=0.900
n= 0.010 PVC, smooth interior

rimary OutFlow Max=3.50 cfs @ 12.22 hrs HW=16.52' TW=15.60' (Fixed TW Elev=15.60)
2 _1=Culvert (Outlet Controls 3.50 cfs @ 4.46 fps)

Pond 8P: CB6
Hydrograph

B Inflow
1 Primary

Inflow Area=4.261 ac
: ' Peak Elev=16.54"
} 12.0" x 80.0' Culvert

Flow (cfs)
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Summary for Pond 11P: Grate

Inflow Area = 0.297 ac, 27.69% Impervious, Inflow Depth= 1.10" for 1-Yr. event
Inflow = 063cfs@ 11.92 hrs, Volume= 0.027 af

Outflow = 0.63cfs @ 11.92 hrs, Volume= 0.027 af, Atten= 0%, Lag= 0.0 min
Primary = 063cfs@ 11.92 hrs, Volume= 0.027 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 16.60' @ 11.92 hrs
Flood Elev= 19.00'

Device Routing invert OQutlet Devices
#1  Primary 16.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C=0.600

Primary OutFlow Max=0.60 cfs @ 11.92 hrs HW=16.60' (Free Discharge)
2 _1=Orifice/Grate (Weir Controls 0.60 cfs @ 1.01 fps)

Pond 11P: Grate
Hydrograph
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Summary for Pond 12P: CBS

Inflow Area = 4558 ac, 8.59% Impervious, Inflow Depth= 0.94" for 1- Yr. event
Inflow = 361cfs@ 12.22 hrs, Volume= 0.356 af

Qutflow = 361cfs @ 12.22 hrs, Volume= 0.356 af, Atten=0%, Lag= 0.0 min
Primary = 361cfs @ 12.22 hrs, Volume= 0.356 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 15.59' @ 12.22 hrs
Flood Elev= 16.50'

Device Routing Invert Outlet Devices
#1  Primary 13.80' 12.0" x 86.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 13.57' S=0.0027 '/ Cc=0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=3.58 cfs @ 12.22 hrs HwW=15.57" (Free Discharge)
2 _1=Culvert (Barrel Controls 3.58 cfs @ 4.56 fps)

Pond 12P: CB5

Hydrograph
. Il Primary
EGED | Inflow Area=4.558 ac
| 4 Peak Elev=15.59"
s , 12.0" x 86.0' Culvert

Flow (cfs)
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Summary for Pond 13P: CB10

Inflow Area = 5.679 ac, 85.00% Impervious, Inflow Depth= 1.47" for 1-Yr. event
Inflow = 0.32cfs@ 15.90 hrs, Volume= 0.695 af

Outflow = 0.32cfs @ 15.90 hrs, Volume= 0.695 af, Atten=0%, Lag= 0.0 min
Primary = 0.32cfs @ 15.90 hrs, Volume= 0.695 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=12.20' @ 15.90 hrs
Flood Elev= 21.00'

Device Routing Invert Outlet Devices
#1  Primary 11.80' 12.0" x 30.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 10.80' S=0.0333 """ Cc=0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=0.31 cfs @ 15.90 hrs HW=12.20' TW=12.10" (Fixed TW Elev=12.10')
T _1=Culvert (Outlet Controls 0.31 cfs @ 1.60 fps) :

Pond 13P: CB10
Hydrograph

B Inflow
£ Primary

E 032 cfs
0.344

022 N 27,  Inflow Area=5.679 ac
N < Peak Elev=12.20"

0.28]
0254 s B %, 12.0" x 30.0' Culvert
0.224 %

0.2
0.18
0.16]
0.145
0.12]

0.1
0.08-
0.06-
0.04]
0.023

¥

Flow (cfs)
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Summary for Pond 14P: CB11

Inflow Area = 5.679 ac, 85.00% Impervious, Inflow Depth= 1.68" for 1-Yr. event
Inflow = 0.39cfs @ 14.99 hrs, Volume= 0.797 af

Outflow = 0.39cfs @ 14.99 hrs, Volume= 0.797 af, Atten= 0%, Lag= 0.0 min
Primary = 0.39cfs @ 14.99 hrs, Volume= 0.797 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 11.10' @ 14.99 hrs
Flood Elev= 21.00'

Device Routing Invert Outlet Devices
#1  Primary 10.80' 24.0" x 225.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet invert= 8.55' S=0.0100"/" Cc= 0.900
n=0.020 Corrugated PE, corrugated interior

Primary OutFlow Max=0.39 cfs @ 14.99 hrs HW=11.10' (Free Discharge)
1 _1=Culvert (Barrel Controls 0.39 cfs @ 2.01 fps)

Pond 14P: CB11
Hydrograph

Inflow
{3 Primary

0.424 7 0.39 cfs . . . . .
o4 Cee? , Inflow Area=5.679 ac
o f | N, - Peak Elev=11.10’
0323 24.0" x 225.0" Culvert
0.284 - : : :
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Summary for Link 9L: Outer Site at North and East
inflow Area = 4558 ac, 8.59% Impervious, Inflow Depth= 0.94" for 1- Yr. event
Inflow = 3.61cfs@ 12.22 hrs, Volume= 0.356 af
Primary = 361cfs @ 12.22 hrs, Volume= 0.356 af, Atten=0%, Lag= 0.0 min
Primary outfiow = Inflow, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Link 9L: Outer Site at North and East
Hydrograph
B Inflow
4- [1 Primary
“ Inflow Area=4.558 ac
3.
-
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Summary for Link 10L: Pond System

Inflow Area = 5.679 ac, 85.00% Impervious, Inflow Depth= 1.68" for 1-Yr. event
Inflow = 0.39cfs @ 14.99 hrs, Volume= 0.797 af
Primary = 0.39cfs @ 14.99 hrs, Volume= 0.797 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Link 10L: Pond System
Hydrograph

& Inflow
{3 Primary

0.42-3
0.4
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0.347
0.32=
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Summary for Subcatchment 1S: Overlook Area

Runoff = 1.59cfs @ 11.93 hrs, Volume= 0.068 af, Depth= 1.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1 - Yr. Rainfall=2.40"

Area (sf) CN Description
3,300 98 Paved parking & roofs
3,510 98 Paved parking & roofs
950 98 Paved parking & roofs
22,565 80 >75% Grass cover, Good, HSG D
1,985 98 Paved parking & roofs
32,310 85 Weighted Average
22,565 Pervious Area
9,745 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
0.5 5 0.3300 0.17 Sheet Flow, Outer Slope
Grass: Dense n=0.240 P2= 240"
1.8 235 0.0200 2.12 Shallow Concentrated Flow, Vegetated Surface

Grassed Waterway Kv= 15.0 fps

2.3 240 Total

Subcatchment 1S: Overlook Area
Hydrograph

1.58 cfs

Flow (cfs)
N

2 4 6 8 1012 14 16 18
Time (hours)

“ Type Il 24-hr 1 - YTr.
Rainfall=2.40"

Runoff Area=32,310 sf
i , Runoff Volume=0.068 af

‘ | Runoff Depth=1.10"
Flow Length=240"
Tc=2.3 min

CN=85
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Summary for Subcatchment 4S: Basin 2

Runoff = 1.01cfs @ 11.94 hrs, Volume= 0.044 af, Depth= 1.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1 - Yr. Rainfall=2.40"

Area (sf) CN__ Description
2400 98 Paved parking & roofs
3,510 98 Paved parking & roofs
1,800 98 Paved parking & roofs
11,085 80 >75% Grass cover, Good, HSG D

18,795 87 Weighted Average

11,085 Pervious Area
7,710 Impervious Area
Tc Length Slope Velocity Capacity Description
(min} _ (feetl) (ft/ft)  (ft/sec) (cfs)

0.5 15 0.0050 0.47 Sheet Flow, Driveway
Smooth surfaces n=0.011 P2=2.40"

1.6 225 0.0260 2.42 Shallow Concentrated Flow, Berm
Grassed Waterway Kv= 15.0 fps

1.3 150 0.0167 1.94 Shallow Concentrated Flow, Channel

Grassed Waterway Kv= 15.0 fps

3.4 390 Total

Subcatchment 4S: Basin 2
Hydrograph

-{10tcfs

40 ~ Typell 24-hr1-Yr.
Rainfall=2.40"
Runoff Area=18,795 sf
“ Runoff Volume=0.044 af
Runoff Depth=1.23"
Flow Length=390'
Tc=3.4 min
A CN=87
.

Flow {cfs)
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Summary for Subcatchment 7S: Basin 3
Runoff = 0.68cfs @ 11.94 hrs, Volume= 0.029 af, Depth= 1.16"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1 - Yr. Rainfall=2.40"
Area (sf) CN __ Description
1,440 98 Paved parking & roofs
2565 98 Paved parking & roofs
475 98 Paved parking & roofs
8700 80 >75% Grass cover, Good, HSG D
13,180 86 Weighted Average
8,700 Pervious Area
4,480 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
0.9 10 0.3300 0.20 Sheet Flow, Outer Slope
Grass: Dense n=0.240 P2=2.40"
1.3 160 0.0200 2.12 Shallow Concentrated Flow, Driveway Channel
Grassed Waterway Kv= 15.0 fps
0.8 75 0.0100 1.50 Shallow Concentrated Flow, Channel
Grassed Waterway Kv= 15.0 fps
3.0 245 Total
Subcatchment 7S: Basin 3
Hydrograph
0.7~ o8 ;f , ,
055 Type Il 24-hr 1 - YT.
06" Rainfall=2.40"
055 Runoff Area=13,180 sf
0.5
oas = Runoff Volume=0.029 af
£ o4 ~ Runoff Depth=1.16"
g oas] Flow Length=245'
o - Tc=3.0 min
02 sl CN=86
] /]
0.15“: .
0.1
0.05] A , - , _ , e ]
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Summary for Subcatchment 11S: Basin 4
Runoff = 0.61cfs @ 11.93 hrs, Volume= 0.026 af, Depth= 1.30"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1 - Yr. Rainfall=2.40"
Area (sf) CN _Description
1,500 98 Paved parking & roofs
2565 98 Paved parking & roofs
840 98 Paved parking & roofs
5,700 80 >75% Grass cover, Good, HSG D
10,605 88 Weighted Average
5,700 Pervious Area
4,905 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) ___ (feet) (f/ft)  (ft/sec) (cfs)
0.9 10 0.3300 0.20 Sheet Flow, Driveway
Grass: Dense n=0.240 P2= 240"
1.2 150 0.0200 2.12 Shallow Concentrated Flow, Driveway Channel
Grassed Waterway Kv= 15.0 fps
04 55 0.0200 212 Shallow Concentrated Flow, Channel
. Grassed Waterway Kv= 15.0 fps
2.5 215 Total
Subcatchment 11S: Basin 4
Hydrograph
067 14 Type Il 24-hr 1 - YT.
0.5 o Rainfall=2.40"
] Runoff Area=10,605 sf
0.45
s Runoff Volume=0.026 af
7 0 7 ) — "
S o5 |8 Ruanf Depth-1 .30
LI Flow Length=215'
025" Tc=2.5 min
o.zm: CN=88
0.15 /
0.1 ]
0.05—i 57 » ]
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Summary for Pond 2P: Grate

0.742 ac, 30.16% Impervious, Inflow Depth = 1.10" for 1-Yr. event

Inflow Area =

Inflow = 1.59cfs @ 11.93 hrs, Volume= 0.068 af

Qutflow = 1.59cfs @ 11.93 hrs, Volume= 0.068 af, Atten= 0%, Lag= 0.0 min
Primary = 1.59cfs @ 11.93 hrs, Volume= 0.068 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 20.68' @ 11.93 hrs
Flood Elev= 21.00’

Device _Routing Invert Outlet Devices
#1  Primary 20.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

Primary OutFlow Max=1.50 cfs @ 11.93 hrs HW=20.67' (Free Discharge)
T _1=0Orifice/Grate (Weir Controls 1.50 cfs @ 1.37 fps)

Pond 2P: Grate
Hydrograph

B inflow
1 Primary

Inflow Area=0.742 ac
Peak Elev=20.68'

Flow (cfs)
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Summary for Pond 3P: CB 1

inflow Area = 0.742 ac, 30.16% Impervious, Inflow Depth = 1.10" for 1-Yr. event
Inflow = 1.59cfs @ 11.93 hrs, Volume= 0.068 af

OQuiflow = 1.59cfs @ 11.93 hrs, Volume= 0.068 af, Atten= 0%, Lag= 0.0 min
Primary = 1.59cfs @ 11.93 hrs, Volume= 0.068 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Peak Elev= 17.19' @ 11.93 hrs
Fiood Elev= 20.50'

Device Routing Invert Outlet Devices
#1  Primary 15.43' 12.0" x 250.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 14.28' S=0.0046 /" Cc=0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=1.50 cfs @ 11.93 hrs HW=17.16' TW=16.81" (Fixed TW Elev= 16.81)
2_1=Culvert (Outlet Controls 1.50 cfs @ 1.91 fps)

Pond 3P: CB 1

Hydrograph
B Inflow
| [ Primary
== Inflow Area=0.742 ac
" Peak Elev=17.19'

12.0" x 250.0' Culvert

Flow (cfs)
5
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Summary for Pond 5P: Grate

Inflow Area = 0.431 ac, 41.02% Impervious, Inflow Depth= 1.23" for 1-Yr. event
inflow = 1.01cfs @ 11.94 hrs, Volume= 0.044 af

Outflow = 1.01cfs @ 11.94 hrs, Volume= 0.044 af, Atten=0%, Lag= 0.0 min
Primary = 1.01cfs @ 11.94 hrs, Volume= 0.044 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 19.63' @ 11.94 hrs
Flood Elev= 20.00'

Device Routing invert Qutlet Devices
#1  Primary 19.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

Primary OutFlow Max=0.98 cfs @ 11.94 hrs HW=19.63' (Free Discharge)
T 4=0Orifice/Grate (Weir Controls 0.98 cfs @ 1.18 fps)

Pond 5P: Grate
Hydrograph

B Inflow
3 Primary

:
Inflow Area=0.431 ac

Peak Elev=19.63’

Flow (cfs)
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Summary for Pond 6P: CB 2

Inflow Area = 1.173 ac, 34.16% Impervious, Inflow Depth = 1.15" for 1-Yr. event
Inflow = 260cfs@ 11.93 hrs, Volume= 0.112 af

Outflow = 260cfs@ 11.93 hrs, Volume= 0.112 af, Atten=0%, Lag= 0.0 min
Primary = 2.60cfs @ 11.93 hrs, Volume= 0.112 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 16.81' @ 11.94 hrs
Flood Elev= 19.50'

Device Routing Invert _Outlet Devices
#1  Primary 14.58' 12.0" x 200.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 13.67' S=0.0046 '/ Cc=0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=2.46 cfs @ 11.93 hrs HW=16.74' TW=15.94' (Fixed TW Elev= 15.94")
T -1=Culvert (Outlet Controls 2.46 cfs @ 3.14 fps)

Pond 6P: CB 2
Hydrograph

B Inflow
{1 Primary

Inflow Area=1.173 ac
- Peak Elev=16.81"
12.0" x 200.0' Culvert

Flow (cfs)
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Summary for Pond 9P: Grate

Inflow Area = 0.303 ac, 33.99% Impervious, Inflow Depth= 1.16" for 1-Yr. event
Inflow = 068cfs@ 11.94 hrs, Volume= 0.029 af

Outflow = 0.68cfs@ 11.94 hrs, Volume= 0.029 af, Atten=0%, Lag= 0.0 min
Primary = 068cfs @ 11.94 hrs, Volume= 0.029 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 18.66' @ 11.94 hrs
Flood Elev= 19.00'

Device Routing Invert__Outlet Devices
#1  Primary 18.50' 12.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

Primary OutFlow Max=0.65 cfs @ 11.94 hrs HW=18.66' (Free Discharge)
2 _1=Orifice/Grate (Weir Controls 0.65 cfs @ 1.30 fps)

Pond 9P: Grate
Hydrograph

& Inflow
{3 Primary

Inflow Area=0.303 ac
Peak Elev=18.66'

Flow (cfs)
o
-
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Summary for Pond 10P: CB 3

Inflow Area = 1.476 ac, 34.12% Impervious, Inflow Depth= 1.15" for 1-Yr. event
Inflow = 3.27cfs @ 11.93 hrs, Volume= 0.141 af

Outflow = 3.27cfs @ 11.93 hrs, Volume= 0.141 af, Atten=0%, Lag= 0.0 min
Primary = 3.27cfs@ 11.93 hrs, Volume= 0.141 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt=0.05 hrs
Peak Elev= 15.94' @ 11.94 hrs
Flood Elev= 18.50'

Device Routing invert Outlet Devices
#1  Primary 13.67° 12.0" x 25.0' long Culvert CPP, square edge headwall, Ke= 0.500

Outlet Invert= 13.60' S=0.0028"'" Cc=0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=3.11 cfs @ 11.93 hrs HW=15.88' TW=15.20' (Fixed TW Elev= 1520
®_1=Culvert (Inlet Controls 3.11 cfs @ 3.96 fps)

Pond 10P: CB 3
Hydrograph

B Inflow
[} Primary

i , Inflow Area=1.476 ac
¥ Peak Elev=15.94'
12.0" x 25.0' Culvert

Flow (cfs)
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Summary for Pond 12P: Grate

Inflow Area = 0.243 ac, 46.25% Impervious, Inflow Depth= 1.30" for 1- Yr. event
Inflow = 061cfs @ 11.93 hrs, Volume= 0.026 af

Outflow = 061cfs @ 11.93 hrs, Volume= 0.026 af, Atten= 0%, Lag= 0.0 min
Primary = 0.61cfs @ 11.93 hrs, Volume= 0.026 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 18.56' @ 11.93 hrs
Flood Elev= 19.00'

Device Routing Invert Outlet Devices
#1  Primary 18.50' 24.0" Horiz. Orifice/Grate X 2.00  Limited to weir flow C= 0.600

Primary OutFlow Max=0.57 cfs @ 11.93 hrs HW=18.56' (Free Discharge)
*_1=Orifice/Grate (Weir Controls 0.57 cfs @ 0.79 fps)

Pond 12P: Grate

Hydrograph
~ B Inflow
0,65 [ostde : , {1 Primary
oo - el Inflow Area=0.243 ac
Peak Elev=18.56"
0.57 :

[=
>
o

L

Flow (cfs)
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Summary for Pond 13P: CB 4

Inflow Area = 1.719 ac, 35.84% Impervious, Inflow Depth= 1.17" for 1-Yr. event
inflow = 3.88cfs@ 11.93 hrs, Volume= 0.168 af

Outflow = 3.88cfs@ 11.93 hrs, Volume= 0.168 af, Atten=0%, Lag= 0.0 min
Primary = 3.88cfs@ 11.93 hrs, Volume= 0.168 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 15.15' @ 11.93 hrs
Flood Elev= 18.50'

Device Routing invert Outlet Devices
#1  Primary 13.60' 12.0" x 25.0' long Culvert CPP, square edge headwall, Ke= 0.500

Outlet Invert= 13.40' S=0.0080'/' Cc=0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=3.69 cfs @ 11.93 hrs HW=15.07" (Free Discharge)
2 _1=Culvert (Barrel Controls 3.69 cfs @ 4.69 fps)

Pond 13P: CB 4

Hydrograph
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Summary for Pond 14P: CB 7

Inflow Area = 11.956 ac, 48.80% Impervious, Inflow Depth = 1.32" for 1-Yr. event
Inflow = 5.74cfs @ 11.94 hrs, Volume= 1.320 af

Outflow = 574 cfs @ 11.94 hrs, Volume= 1.320 af, Atten= 0%, Lag= 0.0 min
Primary = 574cfs @ 11.94 hrs, Volume= 1.320 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=7.37' @ 11.94 hrs
Flood Elev= 19.00'

Device Routing Invert Qutlet Devices
#1 Primary 6.30' 36.0" x 350.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 5.37" S=0.0027'" Cc= 0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=5.58 cfs @ 11.94 hrs HW=7.36' TW=6.40' (Fixed TW Elev=6.40')
2 _1=Culvert (Outlet Controls 5.58 cfs @ 3.75 fps)

Pond 14P: CB 7

Hydrograph
; = | | 8 o
] Inflow Area=11.956 ac
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Summary for Pond 15P: CB 8

Inflow Area = 11.956 ac, 48.80% Impervious, Inflow Depth= 1.32" for 1- Yr. event
Inflow = 574cfs @ 11.94 hrs, Volume= 1.320 af

Outflow = 574cfs @ 11.94 hrs, Volume= 1.320 af, Atten= 0%, Lag= 0.0 min
Primary = 574 cfs @ 11.94 hrs, Volume= 1.320 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=6.39' @ 11.94 hrs
Flood Elev= 22.00'

Device Routing invert_ Outlet Devices
#1  Primary 537" 36.0" x 265.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 4.68' S=0.0026'/' Cc=0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=5.59 cfs @ 11.94 hrs HW=6.38" (Free Discharge)
2 _1=Culvert (Barrel Controls 5.59 cfs @ 4.00 fps)

Pond 15P: CB 8

Hydrograph
. =
] a2 Inflow Area=11.956 ac
R ' | | | Peak Elev=6.39'
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Summary for Link 22L: Pond System

Inflow Area = 5.679 ac, 85.00% Impervious, Inflow Depth= 1.68" for 1- Yr. event
Inflow = 0.39cfs @ 14.99 hrs, Volume= 0.797 af
Primary = 0.39cfs @ 14.99 hrs, Volume= 0.797 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

1 - Yr. Primary Outflow Imported from Site Plan Final Il - 1 Yr~Link 10L.hce

Link 22L.: Pond System
Hydrograph
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Summary for Link 23L: Outside Area

Inflow Area = 4558 ac, 8.59% Impervious, Inflow Depth= 0.94" for 1-Yr. event
Inflow = 361cfs@ 12.22 hrs, Volume= 0.356 af
Primary = 3.61cfs@ 12.22 hrs, Volume= 0.356 af, Atten=0%, Lag= 0.0 min
Primary outflow = Inflow, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
1 - Yr. Primary Outflow Imported from Site Plan Final Il - 1 Yr~Link SL.hce
Link 23L: Outside Area
Hydrograph
B Inflow
4- 1 Primary
Inflow Area=4.558 ac
1 - Yr. Primary Outflow
] Imported from
3] Site Plan Final Il - 1 Yr~Link 9L.hce
Area= 4.558 ac
8.59% Imperv.
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Summary for Subcatchment 1S: Plant and Stockpile Area

Runoff = 35.05cfs @ 11.94 hrs, Volume= 1.764 af, Depth= 3.73"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 - Yr. Rainfall=4.30"

Area (sf) CN _ Description
247 375 95 Urban commercial, 85% imp, HSG D

37,106 Pervious Area
210,269 Impervious Area

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

1.4 100 0.0200 1.19 Sheet Flow, Top of Stockpile Area
Smooth surfaces n=0.011 P2=2.40"
2.0 280 0.0200 2.28 Shallow Concentrated Flow, Stockpile Area

Unpaved Kv=16.1fps

0.7 150 0.0100 3.67 52.36 Trap/Vee/Rect Channel Flow, Stockpile Perimeter
Bot.W=5.00' D=1.50' Z=3.0"/' Top.W=14.00'
n= 0.040 Earth, cobble bottom, clean sides

4.1 530 Total

Subcatchment 1S: Plant and Stockpile Area

Hydrograph
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Summary for Subcatchment 6S: Site

Runoff = 9.73cfs @ 12.21 hrs, Volume= 0.874 af, Depth= 2.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 - Yr. Rainfall=4.30"

Area (sf) CN _ Description
8040 98 Paved parking & roofs
4530 98 Paved parking & roofs
18240 82 Woods/grass comb., Poor, HSG C
153,800 80 >75% Grass cover, Good, HSGD

185,600 82 Weighted Average

172,130 Pervious Area
13,470 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/f)  (ft/sec) (cfs)
1.5 20 0.3300 0.22 Sheet Fiow, Outer Slope
Grass: Dense n=0.240 P2=2.40"
11.4 420 0.0150 0.61 Shallow Concentrated Flow, Woods
Woodland Kv= 5.0 fps
14.0 565 0.0020 0.67 Shallow Concentrated Flow, Tracks

Grassed Waterway Kv= 15.0 fps

269 1,005 Total

Subcatchment 6S: Site
Hydrograph
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Summary for Subcatchment 11S: Basin 5

Runoff = 1.52cfs @ 11.91 hrs, Volume= 0.067 af, Depth= 2.73"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type ll 24-hr 10 - Yr. Rainfall=4.30"

Area (sf) CN Description
2,460 98 Paved parking & roofs
1,120 98 Paved parking & roofs
9,350 80 >75% Grass cover, Good, HSG D
12,930 85 Weighted Average
9,350 Pervious Area
3,580 Impervious Area

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

0.9 10 0.3300 0.20 Sheet Flow, Outer Slope
Grass: Dense n=0.240 P2= 2.40"
0.8 125 0.0280 2.51 Shallow Concentrated Flow, Quter Area

Grassed Waterway Kv= 15.0 fps

17 135 Total

Subcatchment 11S: Basin §

Hydrograph
M52 cs |
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Summary for Pond 3P: Sediment Trap

Inflow Area = 5.679 ac, 85.00% Impervious, Inflow Depth= 3.73" for 10 - Yr. event
Inflow = 35.05cfs @ 11.94 hrs, Volume= 1.764 af

Outflow = 34.25cfs @ 11.95 hrs, Volume= 1.650 af, Atten= 2%, Lag= 0.5 min
Primary = 7.29cfs @ 11.95 hrs, Volume= 1.119 af

Secondary = 26.96 cfs @ 11.95 hrs, Volume= 0.532 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Starting Elev= 17.35' Surf.Area= 1,162 sf Storage= 1,168 cf

Peak Elev= 20.48' @ 11.95 hrs Surf.Area= 3,171 sf Storage= 7,690 cf (6,522 cf above start)
Flood Elev= 21.00' Surf.Area= 3,600 sf Storage= 9,449 cf (8,281 cf above start)

Plug-Flow detention time=73.3 min calculated for 1.622 af (92% of inflow)
Center-of-Mass det. time= 25.9 min (792.9 - 767.0)

Volume Invert  Avail.Storage Storage Description
#1 16.00' 9449 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
16.00 600 140.0 0 0 600
21.00 3,600 260.0 9,449 9,449 4,548
Device Routing Invert Outlet Devices
#1  Primary 15.00' 12.0" x 40.0' long Culvert CPP, mitered to conform to fill, Ke=0.700

Outlet Invert= 15.00' S=0.0000'/" Cc=0.900
n=0.013 Corrugated PE, smooth interior
#2  Primary 18.50' 12.0" x 25.0' long Culvert X 2.00
CPP, mitered to conform to fill, Ke=0.700
Outlet invert= 18.50' S=0.0000'/" Cc=0.900
n= 0.010 PVC, smooth interior
#3  Secondary 20.00' 30.0' long x 21.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#4  Device 1 17.35' 12.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

Primary OutFlow Max=7.29 cfs @ 11.95 hrs HW=20.48' TW=19.95' (Fixed TW Elev= 19.95)

1=Culvert (Inlet Controls 2.43 cfs @ 3.09 fps)
t _4=Orifice/Grate (Passes 2.43 cfs of 2.75 cfs potential flow)

2=Culvert (Inlet Controls 4.86 cfs @ 3.09 fps)

Secondary OutFlow Max=26.93 cfs @ 11.95 hrs HW=20.48' TW=19.95' (Fixed TW Elev= 19.95)
% _3=Broad-Crested Rectangular Weir (Weir Controls 26.93 cfs @ 1.87 fps)
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Pond 3P: Sediment Trap

Hydrograph
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Summary for Pond 4P: Sand Filter

Inflow Area = 5.679 ac, 85.00% Impervious, Inflow Depth= 2.36" for 10-Yr. event
Inflow = 7.29cfs @ 11.95 hrs, Volume= 1.119 af

Qutflow = 1.32cfs@ 13.31 hrs, Volume= 1.119 af, Atten= 82%, Lag= 81.7 min
Primary = 0.37cfs @ 13.31 hrs, Volume= 0.942 af

Secondary = 0.95cfs @ 13.31 hrs, Volume= 0.177 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=20.11' @ 13.31 hrs Surf.Area= 7,936 sf Storage= 25,334 cf

Plug-Flow detention time= 727.4 min calculated for 1.119 af (100% of infiow)
Center-of-Mass det. time= 727.2 min ( 1,557.0 - 829.8 )

Volume Invert _ Avail.Storage  Storage Description
#1 15.00' 32,977 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
15.00 2,495 300.0 0 0 2,495
21.00 9,202 444.0 32,977 32,977 11,308
Device Routing Invert Outlet Devices
#1  Primary 15.00' 2.000 in/hr Exfiltration over Horizontal area

#2  Secondary 20.00' 10.0' long x 27.0" breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=0.37 cfs @ 13.31 hrs HW=20.11' (Free Discharge)
T 1=Exfiltration (Exfiltration Controls 0.37 cfs)

%e_condary OutFlow Max=0.94 cfs @ 13.31 hrs HW=20.11" TW=20.00' (Fixed TW Elev= 20.00)
2=Broad-Crested Rectangular Weir (Weir Controls 0.94 cfs @ 0.88 fps)
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Pond 4P: Sand Filter

Hydrograph
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Summary for Pond 5P: Final Pond

Inflow = 26.96 cfs @ 11.95 hrs, Volume= 0.708 af
Outflow = 0.18 cfs @ 16.73 hrs, Volume= 0.650 af, Atten= 99%, Lag=287.0 min
Primary = 0.18cfs @ 16.73 hrs, Volume= 0.650 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Starting Elev= 17.00' Surf.Area= 7,024 sf Storage= 11,593 cf

Peak Elev= 19.94' @ 16.73 hrs Surf.Area= 11,393 sf Storage= 38,374 cf (26,781 cf above start)
Flood Elev= 21.00' Surf.Area= 13,236 sf Storage= 51,462 cf (39,870 cf above start)

Plug-Flow detention time= 2,192.2 min calculated for 0.384 af (54% of inflow)
Center-of-Mass det. time= 1,474.8 min ( 2,232.3 - 757.6)

Volume Invert Avail.Storage _ Storage Description
#1 15.00' 51462 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
15.00 4,650 378.0 0 0 4,650
21.00 13,236 536.0 51,462 51,462 16,465
Device Routing invert Outlet Devices
#1 Device 2 20.00' 2.00' x 2.00" Horiz. Orifice/Grate  Limited to weir flow C=0.600
#2  Primary 12.00' 18.0" x 20.0' long Culvert CPP, square edge headwall, Ke= 0.500

Outlet Invert= 11.80' S=0.0100"/" Cc=0.900
n= 0.020 Corrugated PE, corrugated interior
#3  Device 2 15.00' 6.0" x 50.0' long Culvert CPP, projecting, no headwall, Ke= 0.900
Outlet Invert= 14.50' S=0.0100'"" Cc=0.900
n= 0.010 PVC, smooth interior
#4 Device 3 17.00' 2.0" Horiz. Orifice/Grate  Limited to weir flow C=0.600

Primary OutFlow Max=0.18 cfs @ 16.73 hrs HW=19.94' TW=12.10' (Fixed TW Elev= 12.10)
=Culvert (Passes 0.18 cfs of 22.81 cfs potential flow)
1=Orifice/Grate ( Controls 0.00 cfs)
=Culvert (Passes 0.18 cfs of 1.62 cfs potential flow)
Y _4=Orifice/Grate (Orifice Controls 0.18 cfs @ 8.25 fps)
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Pond 5P: Final Pond
Hydrograph
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Summary for Pond 7P: Grate

Inflow Area = 4261 ac, 7.26% Impervious, Inflow Depth = 2.46" for 10 - Yr. event
Inflow = 9.73cfs @ 12.21 hrs, Volume= 0.874 af

Outflow = 9.73cfs @ 12.21 hrs, Volume= 0.874 af, Atten=0%, Lag= 0.0 min
Primary = 9.73cfs @ 12.21 hrs, Volume= 0.874 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 18.11' @ 12.21 hrs
Flood Elev= 19.00'

Device Routing invert Outlet Devices
#1  Primary 17.50' 24.0" Horiz. Orifice/Grate  Limited to weir flow C= 0.600

Primary OutFlow Max=9.69 cfs @ 12.21 hrs HW=18.11" (Free Discharge)
1 1=Orifice/Grate (Weir Controls 9.69 cfs @ 2.54 fps)

Pond 7P: Grate
Hydrograph
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Summary for Pond 8P: CB6

Inflow Area = 4261 ac, 7.26% Impervious, Inflow Depth = 2.46" for 10 - Yr. event
inflow = 9.73cfs @ 12.21 hrs, Volume= 0.874 af

Qutflow = 9.73cfs @ 12.21 hrs, Volume= 0.874 af, Atten= 0%, Lag= 0.0 min
Primary = 9.73cfs @ 12.21 hrs, Volume= 0.874 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=22.71" @ 12.21 hrs
Flood Elev= 18.50'

Device _Routing invert Outlet Devices
#1  Primary 14.00 12.0" x 80.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 13.80' S=0.0025'" Cc= 0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=9.69 cfs @ 12.21 hrs HW=22.65' TW=15.60' (Fixed TW Elev= 15.60")
2t 1=Culvert (Outlet Controls 9.69 cfs @ 12.33 fps)

Pond 8P: CB6

Hydrograph
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Summary for Pond 11P: Grate

Inflow Area = 0.297 ac, 27.69% Impervious, Inflow Depth= 2.73" for 10 - Yr event
Inflow = 1.52cfs @ 11.91 hrs, Volume= 0.067 af

Qutflow = 1.52cfs @ 11.91hrs, Volume= 0.067 af, Atten= 0%, Lag= 0.0 min
Primary = 1.52cfs @ 11.91 hrs, Volume= - 0.067 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 16.68' @ 11.91 hrs
Flood Elev= 19.00'

Device Routing Invert Outlet Devices
#1  Primary 16.50'° 24.0" Horiz. Orifice/Grate  Limited to weir flow C= 0.600

Primary OutFlow Max=1.47 cfs @ 11.91 hrs HW=16.67' (Free Discharge)
* _1=Orifice/Grate (Weir Controls 1.47 cfs @ 1.36 fps)

Pond 11P: Grate
Hydrograph

B Inflow
{3 Primary

Inflow Area=0.297 ac
Peak Elev=16.68'

Flow (cfs)

.
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Summary for Pond 12P: CB5

inflow Area = 4558 ac, 8.59% Impervious, Inflow Depth = 2.48" for 10-Yr. event
Inflow = 9.90cfs @ 12.21 hrs, Volume= 0.941 af

Outflow = 9.90cfs @ 12.21 hrs, Volume= 0.941 af, Atten= 0%, Lag= 0.0 min
Primary = 990cfs @ 12.21 hrs, Volume= 0.941 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=22.21' @ 12.21 hrs
Flood Elev= 16.50'

Device _Routing Invert Outlet Devices
#1  Primary 13.80' 12.0" x 86.0' long Culvert CPP, square edge headwall, Ke=0.500
Outlet Invert= 13.57' S=0.0027 '/ Cc= 0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=9.86 cfs @ 12.21 hrs HW=22.16' (Free Discharge)
* _1=Culvert (Barrel Controls 9.86 cfs @ 12.56 fps)

Pond 12P: CB5
Hydrograph
B inflow
i : : {1 Primary
10° Inflow Area=4.558 ac
o Peak Elev=22.21"

- 12.0" x 86.0' Culvert

Flow (cfs)
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Summary for Pond 13P: CB10

inflow Area = 5.679 ac, 85.00% Impervious, Inflow Depth = 1.99" for 10 - Yr. event
Inflow = 0.37cfs @ 13.31 hrs, Volume= 0.942 af

Outflow = 0.37cfs @ 13.31 hrs, Volume= 0.942 af, Atten= 0%, Lag= 0.0 min
Primary = 0.37cfs @ 13.31 hrs, Volume= 0.942 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 13.10' @ 13.31 hrs
Flood Elev=21.00'

Device Routing Invert Outlet Devices
#1  Primary 12.80' 12.0" x 30.0" long Culvert CPP, square edge headwall, Ke= 0.500
Outlet invert= 11.80' S=0.0333 "/ Cc=0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=0.36 cfs @ 13.31 hrs HW=13.10' TW=11.15" (Fixed TW Elev= 11.15')
2 _1=Culvert (Inlet Controls 0.36 cfs @ 1.86 fps)

Pond 13P: CB10
Hydrograph

& Inflow
3 Primary

Inflow Areaf—'5.679 ac
Peak Elev=13.10
12.0" x 30.0' Culvert

Flow (cfs)
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Summary for Pond 14P: CB11

inflow Area = 5.679 ac, 85.00% Impervious, Inflow Depth > 3.36" for 10 - Yr. event
Inflow = 0.54cfs @ 15.76 hrs, Volume= 1.592 af

Outflow = 0.54cfs @ 15.76 hrs, Volume= 1.592 af, Atten=0%, Lag= 0.0 min
Primary = 0.54cfs @ 15.76 hrs, Volume= 1.592 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 11.15' @ 15.76 hrs
Flood Elev=21.00'

Device Routing Invert Outlet Devices
#1 Primary 10.80' 24.0" x 225.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 8.55' S=0.0100"/" Cc=0.900
n= 0.020 Corrugated PE, corrugated interior

Primary OutFlow Max=0.53 cfs @ 15.76 hrs HW=11.15' (Free Discharge)
* 1=Culvert (Barrel Controls 0.53 cfs @ 2.20 fps)

Pond 14P: CB11
Hydrograph

B Inflow
{3 Primary

0.6 ) 0.54 cfs

055" R, | Inflow Area=5.679 ac
s | P %, Peak Elev=11.15"
0457 | %, 24.0" x 225.0° Culvert

Flow (cfs)
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Summary for Link 9L: Outer Site at North and East

Inflow Area = 4558 ac, 8.59% Impervious, Inflow Depth = 2.48" for 10 - Yr. event
Inflow = 9.90cfs @ 12.21 hrs, Volume= 0.941 af
Primary = 9.90cfs @ 12.21 hrs, Volume= 0.941 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Link 9L: Outer Site at North and East
Hydrograph

B Inflow
{1 Primary

Inflow Area=4.558 ac

Flow (cfs)
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Summary for Link 10L: Pond System
Inflow Area = 5.679 ac, 85.00% Impervious, Inflow Depth > 3.36" for 10 - Yr. event
inflow = 0.54 cfs @ 15.76 hrs, Volume= 1.592 af
Primary = 0.54cfs @ 15.76 hrs, Volume= 1.592 af, Atten= 0%, Lag= 0.0 min
Primary outflow = Inflow, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Link 10L: Pond System
Hydrograph
' V V B Inflow
0.6 : £1 Primary
055 Inflow Area=5.679 ac
0.5+
0.45-;
0.4-
E 0.35%
-
* 025
S— 0.2;
0.15;:
O.1~?
005“: y
o-: 2 G Ea T L o  AARrA

KA R AR R R AL R AR R ? T il H R O R R R R S
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Time (hours)
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Summary for Subcatchment 1S: Overlook Area
Runoff = 3.80cfs@ 11.93 hrs, Volume= 0.169 af, Depth= 2.73"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt=0.05 hrs
Type Il 24-hr 10 - Y. Rainfall=4.30"
Area (sf) CN__ Description
3,300 98 Paved parking & roofs
3510 98 Paved parking & roofs
950 98 Paved parking & roofs
22,565 80 >75% Grass cover, Good, HSG D
1,985 98 Paved parking & roofs
32,310 85 Weighted Average
22,565 Pervious Area
9,745 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)
0.5 5 0.3300 0.17 Sheet Flow, Outer Slope
Grass: Dense n=0.240 P2=2.40"
1.8 235 0.0200 2.12 Shallow Concentrated Flow, Vegetated Surface
Grassed Waterway Kv= 15.0 fps
2.3 240 Total
Subcatchment 1S: Overlook Area
Hydrograph
4 [380ds
Type Il 24-hr 10 - YT.
: . Rainfall=4.30"
5 ) Runoff Area=32,310 sf
' Runoff Volume=0.169 af
g | Runoff Depth=2.73"
g 2 - Flow Length=240'
Tc=2.3 min
: CN=85
1._
| L/
N 77

Time (hours)
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Summary for Subcatchment 4S: Basin 2

Runoff = 2.31cfs@ 11.94 hrs, Volume= 0.105 af, Depth= 2.91"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 - Yr. Rainfall=4.30"

Area (sf) CN__Description
2400 98 Paved parking & roofs
3510 98 Paved parking & roofs
1,800 98 Paved parking & roofs
11,085 80 >75% Grass cover, Good, HSG D

18,795 87 Weighted Average

11,085 Pervious Area
7,710 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feel) (fuft)  (ft/sec) (cfs)

0.5 15 0.0050 0.47 Sheet Flow, Driveway
Smooth surfaces n=0.011 P2=2.40"

1.6 225 0.0260 2.42 Shallow Concentrated Flow, Berm
Grassed Waterway Kv= 15.0 fps

1.3 150 0.0167 1.94 Shallow Concentrated Flow, Channel

Grassed Waterway Kv= 15.0 fps

34 390 Total

Subcatchment 4S: Basin 2
Hydrograph

2.31cfs
|7

Type Il 24-hr 10 - YT.

' Rainfall=4.30"
Runoff Area=18,795 sf
% Runoff Volume=0.105 af
Runoff Depth=2.91"
, Flow Length=390'
" | Tc=3.4 min
CN=87

Flow (cfs)

'
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Summary for Subcatchment 7S: Basin 3

Runoff = 1.59cfs @ 11.93 hrs, Volume= 0.071 af, Depth= 2.82"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt=0.05 hrs
Type Il 24-hr 10 - Yr. Rainfall=4.30"

Area (sf) CN__ Description
1,440 98 Paved parking & roofs
2565 98 Paved parking & roofs
475 98 Paved parking & roofs
8,700 80 >75% Grass cover, Good, HSG D

13,180 86 Weighted Average

8,700 Pervious Area
4,480 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) ___ (feet) (ft/f)  (ft/sec) (cfs)
0.9 10 0.3300 0.20 Sheet Flow, Outer Slope
Grass: Dense n=0.240 P2=2.40"
1.3 160 0.0200 212 Shallow Concentrated Flow, Driveway Channel
Grassed Waterway Kv= 15.0 fps
0.8 75 0.0100 1.50 Shallow Concentrated Flow, Channel

Grassed Waterway Kv= 15.0 fps

3.0 245 Total

Subcatchment 7S: Basin 3
Hydrograph

159 cfs |

Type Il 24-hr 10 - YT.
Rainfall=4.30"

Runoff Area=13,180 sf

, , , Runoff Volume=0.071 af
" ¢ Runoff Depth=2.82"
Flow Length=245'
Tc=3.0 min

Flow (cfs)

CN=86
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Summary for Subcatchment 11S: Basin 4

Runoff = 1.35cfs @ 11.93 hrs, Volume= 0.061 af, Depth= 3.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 - Yr. Rainfall=4.30"

Area (sf) CN__ Description
1,500 98 Paved parking & roofs
2,565 98 Paved parking & roofs
840 98 Paved parking & roofs
5700 80 >75% Grass cover, Good, HSG D

10,605 88 Weighted Average

5,700 Pervious Area
4,905 impervious Area
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (f/ft)  (ft/sec) (cfs)
0.9 10 0.3300 0.20 Sheet Flow, Driveway
Grass: Dense n=0.240 P2=2.40"
1.2 150 0.0200 2.12 Shallow Concentrated Flow, Driveway Channel
Grassed Waterway Kv= 15.0 fps
04 55 0.0200 2.12 Shallow Concentrated Flow, Channel

Grassed Waterway Kv= 15.0 fps

2.5 215 Total

Subcatchment 11S: Basin 4
Hydrograph

T Type Il 24-hr 10 - Yr.
Rainfall=4.30"

: Runoff Area=10,605 sf
" Runoff Volume=0.061 af
Runoff Depth=3.01"
Flow Length=215'
Tc=2.5 min

CN=88

Flow {(cfs)
N

2 4 6 8 1012 14 16 18 20 2224 26 28 30 327?:.:((5;,3;?,;()) 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72




Proposed Outer Area - 10 Yr Type Il 24-hr 10 - Yr. Rainfall=4.30"

Prepared by {enter your company name here} Printed 6/3/2011
HydroCAD® 8.50 s/n 000753 © 2007 HydroCAD Software Solutions LLC Page 6

Summary for Pond 2P: Grate

Inflow Area = 0.742 ac, 30.16% Impervious, Inflow Depth= 273" for 10 - Yr. event
Inflow = 3.80cfs@ 11.93 hrs, Volume= 0.169 af

Outflow = 3.80cfs @ 11.93 hrs, Volume= 0.169 af, Atten=0%, Lag= 0.0 min
Primary = 3.80cfs@ 11.93 hrs, Volume= 0.169 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=20.83' @ 11.93 hrs
Flood Elev= 21.00'

Device Routing Invert Outlet Devices
#1  Primary 20.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

Primary OutFlow Max=3.59 cfs @ 11.93 hrs HW=20.81" (Free Discharge)
1=Orifice/Grate (Weir Controls 3.59 cfs @ 1.83 fps)

Pond 2P: Grate
Hydrograph

B Inflow
& Primary

Inflow Area=0.742 ac
Peak Elev=20.83"
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1
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Summary for Pond 3P: CB 1

Inflow Area = 0.742 ac, 30.16% Impervious, Inflow Depth= 2.73" for 10 - Yr. event
Inflow = 3.80cfs@ 11.93 hrs, Volume= 0.169 af

Outflow = 3.80cfs @ 11.93 hrs, Volume= 0.169 af, Atten= 0%, Lag= 0.0 min
Primary = 3.80cfs @ 11.93 hrs, Volume= 0.169 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=22.68' @ 11.93 hrs
Flood Elev= 20.50'

Device Routing invert OQutlet Devices

#1 Primary 1543 12.0" x 250.0' long Culvert CPP, square edge headwall, Ke= 0.500
. Outlet Invert= 14.28' S=0.0046 '/ Cc= 0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=3.59 cfs @ 11.93 hrs HW=22.50' TW=20.50' (Fixed TW Elev= 20.50")
* _1=Culvert (Outlet Controls 3.59 cfs @ 4.58 fps)

Pond 3P: CB 1

Hydrograph
; £ rimry
“] : Inflow Area=0.742 ac
e Peak Elev=22.68"'
N 12.0" x 250.0' Culvert

Flow {cfs)

’

5o 54 56 58 60 62 64 66 68 70 72

5 30 32 34 36 38 40 42 44 46 48 50
Time (hours)

e T T T I T T

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




Proposed Outer Area - 10 Yr Type Il 24-hr 10 - Yr. Rainfall=4. 30"
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Summary for Pond 5P: Grate

Inflow Area = 0.431 ac, 41.02% Impervious, Inflow Depth = 2.91" for 10 - Yr. event
Inflow = 2.31cfs@ 11.94 hrs, Volume= 0.105 af

Outflow = 231cfs@ 11.94 hrs, Volume= 0.105 af, Atten= 0%, Lag= 0.0 min
Primary = 231cfs @ 11.94 hrs, Volume= 0.105 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 19.73' @ 11.94 hrs
Flood Elev= 20.00'

Device Routing _ Invert Outlet Devices
#1  Primary 19.50' 24.0" Horiz. Orifice/Grate  Limited to weir flow C= 0.600

Primary OutFlow Max=2.21 cfs @ 11.94 hrs HW=19.73' (Free Discharge)
2 1=Orifice/Grate (Weir Controls 2.21 cfs @ 1.56 fps)

Pond 5P: Grate
Hydrograph

B Inflow
1 Primary

Inflow Area=0.431 ac
Peak Elev=19.73'

Flow (cfs)
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Summary for Pond 6P: CB 2

Inflow Area = 1.173 ac, 34.16% Impervious, Inflow Depth = 2.80" for 10 - Yr. event
Inflow = 6.09cfs @ 11.93 hrs, Volume= 0.273 af

Outflow = 6.09cfs @ 11.93 hrs, Volume= 0.273 af, Atten= 0%, Lag= 0.0 min
Primary = 6.09cfs @ 11.93 hrs, Volume= 0.273 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=20.72' @ 11.93 hrs
Flood Elev= 19.50'

Device Routing invert Outlet Devices
#1  Primary 14.58' 12.0" x 200.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 13.67° S=0.0046"/" Cc=0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=5.77 cfs @ 11.93 hrs HW=20.31' TW=15.94' (Fixed TW Elev= 15.94")
% _1=Culvert (Outlet Controls 5.77 cfs @ 7.35 fps)

Pond 6P: CB 2
Hydrograph

& Inflow
[l Primary

Inflow Area=1.173 ac
Peak Elev=20.72'
12.0" x 2007.0' Culvert

Flow (cfs)
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Summary for Pond 9P: Grate

0.303 ac, 33.99% Impervious, Inflow Depth = 2.82" for 10-Yr. event

inflow Area =

Inflow = 1.59cfs @ 11.93 hrs, Volume= 0.071 af

Outflow = 1.59cfs @ 11.93 hrs, Volume= 0.071 af, Atten= 0%, Lag= 0.0 min
Primary = 159 cfs @ 11.93 hrs, Volume= 0.071 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=18.79' @ 11.93 hrs
Flood Elev= 19.00'

Device

Routing invert Outlet Devices

#1

Primary 18.5

0' 12.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

Primary OutFlow Max=1.51cfs @ 11.93 hrs HW=18.78' (Free Discharge)
% _1=Orifice/Grate (Weir Controls 1.51cfs @ 1.73 fps)

Flow (cfs)

Pond 9P
Hydrograph

. Grate

&

¢

2 4 6 8 10 12 14 16 18 20

P

92 24 26 28 30 32 34 36 38 40
Time (hours)

Inflow
1 Primary

Inflow Area=0.303 ac
Peak Elev=18.79’
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Summary for Pond 10P: CB 3

Inflow Area = 1.476 ac, 34.12% Impervious, Inflow Depth = 2.80" for 10-Yr. event
Inflow = 7.68cfs @ 11.93 hrs, Volume= 0.344 af

Outflow = 7.68cfs @ 11.93 hrs, Volume= 0.344 af, Atten=0%, Lag= 0.0 min
Primary = 7.68cfs @ 11.93 hrs, Volume= 0.344 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 19.25' @ 11.93 hrs
Flood Elev= 18.50'

Device Routing invert Outlet Devices
#1  Primary 13.67° 12.0" x 25.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 13.60' S=0.0028'" Cc= 0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=7.28 cfs @ 11.93 hrs HW=18.91' TW=15.20" (Fixed TW Elev= 15.20)
t—1=Culvert (Inlet Controls 7.28 cfs @ 9.27 fps)

Pond 10P: CB 3
Hydrograph

& Inflow
[1 Primary

1 | =i ~ Inflow Area=1.476 ac
- : o o Peak Elev=19.25"
12.0" x 25.0' Culvert

Flow (cfs)

P
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Summary for Pond 12P: Grate

0.243 ac, 46.25% Impervious, Inflow Depth= 3.01" for 10 -Yr. event

Inflow Area =

Inflow = 1.35cfs @ 11.93 hrs, Volume= 0.061 af

Outflow = 1.35¢cfs @ 11.93 hrs, Volume= 0.061 af, Atten= 0%, Lag= 0.0 min
Primary = 1.35c¢fs @ 11.93 hrs, Volume= 0.061 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 18.60' @ 11.93 hrs
Flood Elev= 19.00'

Device _Routing invert_ Outlet Devices
#1  Primary 18.50' 24.0" Horiz. Orifice/Grate X 2.00 Limited to weir flow C= 0.600

Primary OutFlow Max=1.27 cfs @ 11.93 hrs HW=18.60' (Free Discharge)
2t 1=0rifice/Grate (Weir Controls 1.27 cfs @ 1.03 fps)

Pond 12P: Grate
Hydrograph

B Inflow
3 Primary

Inflow Area=0.243 ac
Peak Elev=18.60"

Flow (cfs)
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Summary for Pond 13P: CB 4

1.719 ac, 35.84% Impervious, Inflow Depth = 2.83" for 10-Yr. event

inflow Area =

Inflow = 9.03cfs @ 11.93 hrs, Volume= 0.405 af

Outflow = 9.03cfs @ 11.93 hrs, Volume= 0.405 af, Atten=0%, Lag= 0.0 min
Primary = 9.03cfs @ 11.93 hrs, Volume= 0.405 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 19.69' @ 11.93 hrs
Flood Elev= 18.50'

Device Routing Invert Outlet Devices
#1  Primary 13.60' 12.0" x 25.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 13.40' S=0.0080 '/ Cc=0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=8.55cfs @ 11.93 hrs HW=19.21' (Free Discharge)
T 1=culvert (Inlet Controls 8.55 cfs @ 10.89 fps)

Pond 13P: CB 4
Hydregraph

& Inflow
1 Primary

Inflow Area=1.719 ac
, Peak Elev=19.69'
12.0" x 25.0' Culvert

Flow (cfs)
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Summary for Pond 14P: CB 7

Inflow Area = 11.956 ac, 48.80% Impervious, Inflow Depth > 2.95" for 10 - Yr. event
Inflow = 1421 cfs @ 11.94 hrs, Volume= 2.939 af

Outflow = 1421 cfs @ 11.94 hrs, Volume= 2.939 af, Atten= 0%, Lag= 0.0 min
Primary = 1421 cfs @ 11.94 hrs, Volume= 2.939 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=8.10' @ 11.94 hrs
Flood Elev= 19.00'

Device Routing invert Outlet Devices
#1  Primary 6.30' 36.0" x 350.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 5.37° S=0.0027'" Cc=0.900
n= 0.010 PVC, smooth interior

 Primary OutFlow Max=13.88 cfs @ 11.94 hrs HW=8.08' TW=7.05' (Fixed TW Elev=7.05)
2 _1=Culvert (Outlet Controls 13.88 cfs @ 4.57 fps)

Pond 14P: CB 7
Hydrograph

& Inflow
1 Primary

=8  Inflow Area=11.956 ac
s | | ~~ PeakElev=8.10"
12 % o -36.0" x 350.0' Culvert

Flow (cfs)
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Summary for Pond 15P: CB 8

inflow Area = 11.956 ac, 48.80% Impervious, Inflow Depth > 2.95" for 10 - Yr. event
inflow = 14.21cfs @ 11.94 hrs, Volume= 2.939 af

Outflow = 1421cfs @ 11.94 hrs, Volume= 2.939 af, Atten= 0%, Lag= 0.0 min
Primary = 14.21cfs @ 11.94 hrs, Volume= 2.939 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=7.05' @ 11.94 hrs
Flood Elev= 22.00'

Device Routing invert Outlet Devices

#1  Primary 5.37 36.0" x 265.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 4.68' S=0.0026'/' Cc=0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=13.88 cfs @ 11.94 hrs HW=7.03' (Free Discharge)

% _1=Culvert (Barrel Controls 13.88 cfs @ 5.00 fps)

Pond 15P: CB 8
Hydrograph

& Inflow
{1 Primary

:

14,21 cfs 1B

Inflow Area=11.956 ac
Peak Elev=7.05'
36.0" x 265.0' Culvert

Flow {(cfs)
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Summary for Link 22L: Pond System

Inflow Area = 5.679 ac, 85.00% Impervious, Inflow Depth > 3.36" for 10-Yr. event
Inflow = 0.54 cfs @ 15.76 hrs, Volume= 1.592 af
Primary = 0.54 cfs @ 15.76 hrs, Volume= 1.592 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

10 - Yr. Primary Outflow Imported from Site Plan Final Il - 10 Yr~Link 10L.hce

Link 22L: Pond System

Hydrograph
Inflow
0.6 3 Primary

; Inflow Area=5.679 ac

°-55': 10 - Yr. Primary Outflow

0.5 S Imported from

; Site Plan Final il - 10 Yr~Link 10L.hce

°~45f Area= 5.679 ac

044 85.00% Imperv.
0 0.35
3 2
0. -
g o
% 0257
0.2
0.157
0.1

TiL T N L L L L L L S A L SR RN R R L L L R LU AN R N
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Summary for Link 23L: Outside Area

Inflow Area = 4558 ac, 8.59% Impervious, Inflow Depth= 2.48" for 10 - Yr. event
Inflow = 990cfs @ 12.21 hrs, Volume= 0.941 af
Primary = 990cfs @ 12.21 hrs, Volume= 0.941 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

10 - Yr. Primary Outflow Imported from Site Plan Final Il - 10 Yr~Link 9L.hce

Link 23L: Outside Area

Hydrograph
& Inflow
119 - 1 Primary
] Inflow Area=4.558 ac
19 10 - Yr. Primary Outflow
o : : Imported from
: Site Plan Final Il - 10 Yr~Link 9L.hce
8 o . ‘Area= 4.558 ac
73 8.59% Imperv.
g o
z
g 5
4
3
2
52 34 36 38 A0 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72
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Runoff

Summary for Subcatchment 1S: Plant and Stockpile Area

49.74 cfs @ 11.94 hrs, Volume= 2.561 af, Depth= 5.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type li 24-hr 100 - Yr. Rainfall=6.00"

Area (sf) CN __ Description
247,375 95 Urban commercial, 85% imp, HSG D
37,106 Pervious Area
210,269 Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.4 100 0.0200 1.19 Sheet Flow, Top of Stockpile Area
Smooth surfaces n=0.011 P2=2.40"
2.0 280 0.0200 2.28 Shallow Concentrated Flow, Stockpile Area
Unpaved Kv= 16.1 fps
0.7 150 0.0100 3.67 52.36 Trap/Vee/Rect Channel Flow, Stockpile Perimeter
Bot. W=5.00' D=1.50' Z=3.0"/' Top.W=14.00'
n= 0.040 Earth, cobble bottom, clean sides
4.1 530 Total

55~
50-
45-]
40%
35

30

Flow (cfs)

25~
20+

15-]

Subcatchment 1S: Plant and Stockpile Area

Hydrograph
|

d Type 1l 24-hr 100 - Yr.

, Rainfall=6.00"

¥ Runoff Area=247,375 sf

Runoff Volume=2.561 af

Runoff Depth=5.41"

' Flow Length=530"

Tc=4.1 min

¢ CN=95
s
7

: B 7 ,
e 7
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Summary for Subcatchment 6S: Site

Runoff = 15.69 cfs @ 12.20 hrs, Volume= 1.416 af, Depth= 3.99"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type |l 24-hr 100 - Yr. Rainfall=6.00"

Area (sf) CN _ Description
8,940 98 Paved parking & roofs
4,530 98 Paved parking & roofs
18,240 82 Woods/grass comb., Poor, HSG C
153,800 80 >75% Grass cover, Good, HSG D

185,600 82 Weighted Average

172,130 Pervious Area
13,470 impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (f/ft)  (ft/sec) (cfs)
1.5 20 0.3300 0.22 Sheet Flow, Outer Slope
Grass: Dense n=0.240 P2=2.40"
11.4 420 0.0150 0.61 Shallow Concentrated Flow, Woods
Woodland Kv= 5.0 fps
14.0 565 0.0020 0.67 Shallow Concentrated Flow, Tracks

Grassed Waterway Kv= 15.0 fps

26.9 1,005 Total

Subcatchment 6S: Site

Hydrograph

17:: 7 7 7 - 7 7 7 -—U Runoff

16 LT A

1] Type Il 24-hr 100 - YT.

o ~Rainfall=6.00"

o] 1 " Runoff Area=185,600 sf

11 ¥ Runoff Volume=1.416 af
g A " Runoff Depth=3.99"
g o v Flow Length=1,005'

& ¢ | Tc=26.9 min

5 -CN=82

2+ , | o

,,,,,,,,,,,,,,,,,, T
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Summary for Subcatchment 11S: Basin §

Runoff = 234cfs @ 11.91 hrs, Volume= 0.106 af, Depth= 4.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 - Yr. Rainfall=6.00"

Area (sf) CN __ Description
2460 98 Paved parking & roofs
1120 98 Paved parking & roofs
9,350 80 >75% Grass cover, Good, HSG D
12,930 85 Weighted Average
9,350 Pervious Area
3,580 Impervious Area

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

0.9 10 0.3300 0.20 Sheet Flow, Outer Slope
Grass: Dense n=0.240 P2=2.40"
0.8 125 0.0280 2.51 Shallow Concentrated Flow, Outer Area

Grassed Waterway Kv= 15.0 fps

1.7 135 Total

Subcatchment 11S: Basin 5
Hydrograph

Type Il 24-hr 100 - YT.
4 | Rainfall=6.00"
Runoff Area=12,930 sf
Runoff Volume=0.106 af
Runoff Depth=4.30"

~ , , Flow Length=13%’
t- d Tc=1.7 min
CN=85

Flow (cfs)
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Summary for Pond 3P: Sediment Trap

inflow Area = 5.679 ac, 85.00% Impervious, Inflow Depth= 5.41" for 100 - Yr. event
Inflow = 49.74 cfs @ 11.94 hrs, Volume= 2.561 af

Outflow = 48.66 cfs @ 11.95 hrs, Volume= 2.444 af, Atten= 2%, Lag= 0.4 min
Primary = 8.15cfs @ 11.95 hrs, Volume= 1.636 af

Secondary = 4051 cfs @ 11.95 hrs, Volume= 0.808 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Starting Elev= 17.35' Surf.Area= 1,162 sf Storage= 1,168 cf

Peak Elev= 20.66' @ 11.95 hrs Surf.Area= 3,319 sf Storage= 8,284 cf (7,116 cf above start)
Flood Elev= 21.00' Surf.Area= 3,600 sf Storage= 9,449 cf (8,281 cf above start)

Plug-Flow detention time= 58.5 min calculated for 2.416 af (94% of inflow)
Center-of-Mass det. time= 21.9 min (780.1 - 758.1)

Volume Invert Avail. Storage _ Storage Description
#1 16.00' 9,449 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet. Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sa-ft)
16.00 600 140.0 0 0 600
21.00 3,600 260.0 9,449 9,449 4,548
Device Routing Invert Outlet Devices
#1  Primary 15.00° 12.0" x 40.0' long Culvert CPP, mitered to conform to fill, Ke=0.700

Outlet Invert= 15.00' S=0.0000 '/ Cc=0.900
n= 0.013 Corrugated PE, smooth interior
#2  Primary 18.50' 12.0" x 25.0' long Culvert X 2.00
CPP, mitered to conform to fill, Ke=0.700
Outlet Invert= 18.50' S=0.0000'/" Cc=0.900
n= 0.010 PVC, smooth interior
#3  Secondary 20.00' 30.0'long x 21.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#4 Device 1 17.35 12.0" Horiz. Orifice/Grate  Limited to weir flow C=0.600

Primary OutFlow Max=8.14 cfs @ 11.95 hrs HW=20.66' TW=20.00' (Fixed TW Elev=20.00")

1=Culvert (Inlet Controls 2.71 cfs @ 3.45 fps)
* 4=Orifice/Grate (Passes 2.71 cfs of 3.08 cfs potential flow)

-2=Culvert (Inlet Controls 5.43 cfs @ 3.45 fps)

econdary OutFlow Max=40.34 cfs @ 11.95 hrs HW=20.66' TW=20.20' (Fixed TW Elev= 20.20')
3=Broad-Crested Rectangular Weir (Weir Controls 40.34 cfs @ 2.03 fps)
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Pond 3P: Sediment Trap

Hydrograph
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Summary for Pond 4P: Sand Filter

inflow Area = 5.679 ac, 85.00% Impervious, inflow Depth = 3.46" for 100 - Yr. event
Inflow = 8.15cfs @ 11.95 hrs, Volume= 1.636 af

Outflow = 451 cfs @ 12.33 hrs, Volume= 1.636 af, Atten= 45%, Lag=22.6 min
Primary = 0.38cfs @ 12.33 hrs, Volume= 1.003 af

Secondary = 413 cfs @ 12.33 hrs, Volume= 0.633 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 20.29' @ 12.33 hrs Surf Area= 8,183 sf Storage= 26,778 cf
Flood Elev= 21.00' Surf.Area= 9,202 sf Storage= 32,977 cf

Plug-Flow detention time= 535.9 min calculated for 1.636 af (100% of inflow)
Center-of-Mass det. time= 535.7 min ( 1,348.1 - 812.5)

Volume Invert Avail. Storage  Storage Description
#1 15.00' 32,977 cf Custom Stage Data (Irregular) Listed below (Recalc)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
15.00 2,495 300.0 0 0 2,495
21.00 9,202 4440 32,977 32,977 11,308
Device Routing Invert Outlet Devices
#1  Primary 15.00' 2.000 in/hr Exfiltration over Horizontal area

#2 Secondary 20.00' 10.0' long x 27.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=0.38 cfs @ 12.33 hrs HW=20.29' TW=12.40" (Fixed TW Elev= 12.40")
*_1=Exfiltration (Exfiltration Controls 0.38 cfs)

Secondary OutFlow Max=4.12 cfs @ 12.33 hrs HW=20.29' TW=20.00' (Fixed TW Elev= 20.00")
2 _2=Broad-Crested Rectangular Weir (Weir Controls 4.12 cfs @ 1.44 fps)
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Pond 4P: Sand Filter
Hydrograph
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Summary for Pond 5P: Final Pond

inflow = 4051cfs @ 11.95hrs, Volume= 1.441 af
Outflow = 8.46cfs @ 12.11 hrs, Volume= 1.359 af, Atten=79%, Lag= 9.8 min
Primary = 8.46cfs @ 12.11 hrs, Volume= 1.359 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Starting Elev= 17.00' Surf.Area= 7,024 sf Storage= 11,593 cf

Peak Elev= 20.46' @ 12.11 hrs Surf.Area= 12,291 sf Storage= 44 625 cf (33,032 cf above start)
Flood Elev= 21.00' Surf.Area= 13,236 sf Storage= 51,462 cf (39,870 cf above start)

Plug-Flow detention time= 1,018.4 min calculated for 1.093 af (76% of inflow)
Center-of-Mass det. time= 770.9 min ( 1,544.5 - 773.6)

Volume Invert Avail.Storage _ Storage Description
#1 15.00' 51,462 cf Custom Stage Data (Irregular) Listed below (Recalic)
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
15.00 4,650 378.0 0 0 4,650
21.00 13,236 536.0 51,462 51,462 16,465
Device _Routing invert Outlet Devices
#1  Device 2 20.00' 2.00' x 2.00' Horiz. Orifice/Grate  Limited to weir flow C=0.600
#2  Primary 12.00' 24.0" x 20.0' long Culvert CPP, square edge headwall, Ke=0.500

Outlet Invert= 11.80' S=0.0100"/" Cc=0.900
n=0.020 Corrugated PE, corrugated interior
#3 Device 2 15.00' 6.0 x 50.0" long Culvert CPP, projecting, no headwall, Ke=0.900
Outlet Invert= 14.50' S=0.0100"/" Cc= 0.900
n= 0.010 PVC, smooth interior
#4  Device 3 17.00' 2.0" Horiz. Orifice/Grate Limited to weir flow C=0.600

Primary OutFlow Max=8.21cfs @ 12.11 hrs HW=20.45' TW=12.35" (Fixed TW Elev= 12.35")
T 2=culvert (Passes 8.21 cfs of 41.30 cfs potential flow)

1=Orifice/Grate (Weir Controls 8.02 cfs @ 2.20 fps)

3=Culvert (Passes 0.20 cfs of 1.70 cfs potential flow)

*_4=Orifice/Grate (Orifice Controls 0.20 cfs @ 8.95 fps)
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Pond 5P: Final Pond
Hydrograph
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Summary for Pond 7P: Grate

inflow Area = 4.261 ac, 7.26% Impervious, Inflow Depth= 3.99" for 100 - Yr. event
Inflow = 15.69 cfs @ 12.20 hrs, Volume= 1.416 af

Outflow = 15.69cfs @ 12.20 hrs, Volume= 1.416 af, Atten= 0%, Lag= 0.0 min
Primary = 15.69cfs @ 12.20 hrs, Volume= 1.416 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 18.58' @ 12.20 hrs
Flood Eiev= 19.00'

Device Routing Invert Outlet Devices
#1  Primary 17.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

Primary OutFlow Max=15.67 cfs @ 12.20 hrs HW=18.57' (Free Discharge)
1=Orifice/Grate (Orifice Controls 15.67 cfs @ 4.99 fps)

Pond 7P: Grate
Mydrograph

B Inflow
1 Primary
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Summary for Pond 8P: CB6

Inflow Area = 4.261 ac, 7.26% Impervious, Inflow Depth= 3.99" for 100 - Yr. event
Inflow = 15.69 cfs @ 12.20 hrs, Volume= 1.416 af

Outflow = 1569 cfs @ 12.20 hrs, Volume= 1.416 af, Atten= 0%, Lag= 0.0 min
Primary = 1569 cfs @ 12.20 hrs, Volume= 1.416 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 34.11" @ 12.20 hrs
Fiood Elev= 18.50'

Device Routing Invert Outlet Devices
#1  Primary 14.00' 12.0" x 80.0' long Culvert CPP, square edge headwall, Ke=0.500
Outlet Invert= 13.80' S=0.0025"" Cc=0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=15.67 cfs @ 12.20 hrs HW=34.05' TW=15.60' (Fixed TW Elev= 15.60')
1=Culvert (Outlet Controls 15.67 cfs @ 19.95 fps)

Pond 8P: CB6
Hydrograph
& Inflow
174 s - ' B ' o o {1 Primary
10 y7 Inflow Area=4.261 ac
S 1 VR | Peak Elev=34.11"

o ~ 12.0" x80.0" Culvert

10

Flow {(cfs)
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Summary for Pond 11P: Grate

Inflow Area = 0.297 ac, 27.69% Impervious, Inflow Depth = 4.30" for 100 - Yr. event
Inflow = 234 cfs@ 11.91 hrs, Volume= 0.106 af

Outflow = 234 cfs @ 11.91 hrs, Volume= 0.106 af, Atten=0%, Lag= 0.0 min
Primary = 234cfs @ 11.91 hrs, Volume= 0.106 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 16.73' @ 11.91 hrs
Flood Elev= 19.00'

Device Routing Invert  Outlet Devices

#1  Primary 16.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C=0.600

Primary OutFlow Max=2.27 cfs @ 11.91 hrs HW=16.73' (Free Discharge)
1=0Orifice/Grate (Weir Controls 2.27 cfs @ 1.57 fps)

Pond 11P: Grate
Hydrograph

& Inflow
£1 Primary

Inflow Area=0.297 ac
Peak Elev=16.73'

Flow (cfs)
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Summary for Pond 12P: CB5

Inflow Area = 4558 ac, 8.59% Impervious, Inflow Depth = 4.01" for 100 - Yr. event
Inflow = 15.95cfs @ 12.20 hrs, Volume= 1.522 af

Outflow = 15.95cfs @ 12.20 hrs, Volume= 1.522 af, Atten= 0%, Lag= 0.0 min
Primary = 15.95cfs @ 12.20 hrs, Volume= 1.522 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 34.41' @ 12.20 hrs
Flood Elev= 16.50'

Device Routing Invert OQutlet Devices
#1  Primary 13.80' 12.0" x 86.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 13.57' S$=0.0027 ' Cc= 0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=15.94 cfs @ 12.20 hrs HW=34.37' (Free Discharge)
1=Culvert (Barrel Controls 15.94 cfs @ 20.29 fps)

Pond 12P: CB5

Hydrograph
o , | | 8 ey
164 N7 BB Inflow Area=4.558 ac
Peak Elev=34.41'

o | ' 412.0" x 86.0" Culvert

Flow (cfs)
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Summary for Pond 13P: CB10

Inflow Area = 5.679 ac, 85.00% Impervious, Inflow Depth = 2.12" for 100 - Yr. event
Inflow = 0.38cfs @ 12.33 hrs, Volume= 1.003 af

Outflow = 0.38cfs @ 12.33 hrs, Volume= 1.003 af, Atten= 0%, Lag= 0.0 min
Primary = 0.38cfs @ 12.33 hrs, Volume= 1.003 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 12.40' @ 12.33 hrs
Flood Elev= 21.00'

Device Routing invert Outlet Devices
#1  Primary 11.80' 12.0" x 30.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 10.80' S=0.0333 '/ Cc= 0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=0.43 cfs @ 12.33 hrs HW=12.40' TW=12.35' (Fixed TW Elev= 12.35')
1=Culvert (Outlet Controls 0.43 cfs @ 1.25 fps)

Pond 13P: CB10
Hydrograph

B Inflow
3 Primary

0.42+f 0.38 cfs

0.45 KT - C lnflow Area=5.679 ac

Peak Elev=12.40"
053 N 2, 12.0" x 30.0' Culvert
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0.024
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Summary for Pond 14P: CB11

Inflow Area = 5.679 ac, 85.00% Impervious, Inflow Depth > 4.99" for 100 - Yr. event
Inflow = 8.84cfs@ 12.11 hrs, Volume= 2.363 af

Outflow = 8.84cfs @ 12.11 hrs, Volume= 2.363 af, Atten=0%, Lag= 0.0 min
Primary = 8.84cfs@ 12.11 hrs, Volume= 2.363 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 12.32' @ 12.11 hrs
Flood Elev= 21.00'

Device Routing Invert Outlet Devices

#1  Primary 10.80' 24.0" x 225.0' long Culvert CPP, square edge headwall, Ke=0.500
Qutlet Invert= 8.55' S=0.0100"/" Cc= 0.900
n=0.020 Corrugated PE, corrugated interior

Primary OutFlow Max=8.60 cfs @ 12.11 hrs HW=12.30" (Free Discharge)
1=Culvert (Barrel Controls 8.60 cfs @ 4.73 fps)

Pond 14P: CB11

Hydrograph
| f B ey
o & Inflow Area=5.679 ac
¢ B | | Peak Elev=12.32'
e | 24.0" x 225.0' Culvert

Flow (cfs)
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Summary for Link 9L: Outer Site at North and East

Inflow Area = 4558 ac, 8.59% Impervious, Inflow Depth = 4.01" for 100 - Yr. event
Inflow = 15.95cfs @ 12.20 hrs, Volume= 1.522 af
Primary = 15.95cfs @ 12.20 hrs, Volume= 1.522 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Link 9L: Outer Site at North and East
Hydrograph

E Inflow
£3 Primary

E 15.95 ofs
17 T
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Summary for Link 10L: Pond System

inflow Area = 5.679 ac, 85.00% Impervious, Inflow Depth > 4.99" for 100 - Yr. event
Inflow = 884 cfs@ 12.11 hrs, Volume= 2.363 af
Primary = 8.84cfs@ 12.11 hrs, Volume= 2.363 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Link 10L: Pond System
Hydrograph

B Inflow
B3 Primary

Inflow Area=5.679 ac

Flow (cfs)
o
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Summary for Subcatchment 1S: Overlook Area

Runoff = 570cfs @ 11.92 hrs, Volume= 0.266 af, Depth= 4.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 100 - Yr. Rainfall=6.00"

Area (sf) CN Description
3,300 98 Paved parking & roofs
3,610 98 Paved parking & roofs
950 98 Paved parking & roofs
22,565 80 >75% Grass cover, Good, HSG D
1,985 98 Paved parking & roofs

32,310 85 Weighted Average
22,565 Pervious Area
9,745 Impervious Area

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

0.5 5 0.3300 0.17 Sheet Flow, Outer Slope
Grass: Dense n=0.240 P2=240"
1.8 235 0.0200 212 Shallow Concentrated Flow, Vegetated Surface

Grassed Waterway Kv= 15.0 fps

2.3 240 Total

Subcatchment 1S: Overlook Area

Hydrograph
j
6 [570chs ]
} L ~ Type Il 24-hr 100 - Yr.
s | ' ~ Rainfall=6.00"
11 B "~ Runoff Area=32,310 sf
+ Runoff Volume=0.266 af
g ] L . Runoff Depth=4.30"
IS & Flow Length=240'
11 I : | Tc=2.3 min
CN=85
; s
.
Nz? 2777772 7
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Summary for Subcatchment 4S: Basin 2

Runoff = 3.48cfs@ 11.94 hrs, Volume= 0.162 af, Depth= 4.52"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100 - Yr. Rainfall=6.00"

Area (sf) CN __ Description
2,400 98 Paved parking & roofs
3,510 98 Paved parking & roofs
1,800 98 Paved parking & roofs
11,085 80 >75% Grass cover, Good, HSG D

18,795 87 Weighted Average

11,085 Pervious Area
7,710 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/it)  (ft/sec) (cfs)

0.5 15 0.0050 0.47 Sheet Flow, Driveway
Smooth surfaces n=0.011 P2=2.40"

1.6 225 0.0260 242 Shallow Concentrated Flow, Berm
Grassed Waterway Kv= 15.0 fps

1.3 150 0.0167 1.94 Shallow Concentrated Flow, Channel

Grassed Waterway Kv= 15.0 fps

3.4 390 Total

Subcatchment 4S: Basin 2
Hydrograph

3.48¢cfs

Type Il 24-hr 100 - Yr.
Rainfall=6.00"
Runoff Area=18,795 sf
% Runoff Volume=0.162 af
' Runoff Depth=4.52"
Fiow Length=390"
Tc=3.4 min

CN=87

Flow (cfs)
N
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Summary for Subcatchment 7S: Basin 3

Runoff = 241cfs @ 11.93 hrs, Volume= 0.111 af, Depth= 4.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type |l 24-hr 100 - Yr. Rainfali=6.00"

Area (sf) CN  Description
1,440 98 Paved parking & roofs
2,565 98 Paved parking & roofs
475 98 Paved parking & roofs
8,700 80 >75% Grass cover, Good, HSG D

13,180 86 Weighted Average

8,700 Pervious Area
4,480 Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (f/seg) (cfs)
0.9 10 0.3300 0.20 Sheet Flow, Outer Slope
Grass: Dense n=0.240 P2=2.40"
1.3 160 0.0200 212 Shallow Concentrated Flow, Driveway Channel
Grassed Waterway Kv= 15.0 fps
0.8 75 0.0100 1.50 Shallow Concentrated Flow, Channel

Grassed Waterway Kv= 15.0 fps

3.0 245 Total

Subcatchment 7S: Basin 3
. Hydrograph

[247cis E
7

Type |l 24-hr 100 - YT.

Rainfall=6.00"
“ Runoff Area=13,180 sf
| Runoff Volume=0.111 af
o Runoff Depth=4.41"
| 1 | Flow Length=245'
1 : Tc=3.0 min
CN=86

Flow (cfs)
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Summary for Subcatchment 11S: Basin 4

Runoff = 201cfs@ 11.93 hrs, Volume= 0.094 af, Depth= 4.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Type Hl 24-hr 100 - Yr. Rainfall=6.00"

Area (sf) CN  Description
1,500 98 Paved parking & roofs
2,565 98 Paved parking & roofs
840 98 Paved parking & roofs
5700 80 >75% Grass cover, Good, HSG D

10,605 88 Weighted Average

5,700 Pervious Area
4,905 Impervious Area
Tc Length Siope Velocity Capacity Description
{min) (feet) (fi/ft)  (fi/'sec) (cfs)
0.9 10 0.3300 0.20 Sheet Flow, Driveway
Grass: Dense n=0.240 P2= 240"
1.2 150 0.0200 212 Shallow Concentrated Flow, Driveway Channel
Grassed Waterway Kv= 15.0 fps
0.4 55 0.0200 2.12 Shallow Concentrated Flow, Channel

Grassed Waterway Kv= 15.0 fps

2.5 215 Total
Subcatchment 11S: Basin 4

Hydrograph
|

2 Nl Type Il 24-hr 100 - Yr.
Rainfall=6.00"
¥ Runoff Area=10,605 sf
| Runoff Volume=0.094 af
g Runoff Depth=4.63"
g . ' Flow Length=215"
Tc=2.5 min
CN=88
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Summary for Pond 2P: Grate

Inflow Area = 0.742 ac, 30.16% Impervious, Inflow Depth= 4.30" for 100 - Yr. event
Inflow = 570 cfs @ 11.92 hrs, Volume= 0.266 af

Outflow = 570cfs @ 11.92 hrs, Volume= 0.266 af, Atten= 0%, Lag= 0.0 min
Primary = 570cfs @ 11.92 hrs, Volume= 0.266 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 20.93' @ 11.92 hrs
Flood Elev= 21.00'

Device Routing invert Outlet Devices
#1  Primary 20.50' 24.0" Horiz. Orifice/Grate  Limited to weir flow C=0.600

Primary OutFlow Max=5.52 cfs @ 11.92 hrs HW=20.92' (Free Discharge)
1=Orifice/Grate (Weir Controls 5.52 cfs @ 2.11 fps)

Pond 2P: Grate
Hydrograph

& Inflow
{3 Primary

Inflow Area=0.742 ac
Peak Elev=20.93'

Flow (cfs)

7
%” | —

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 52 34 36 38 40 42 41146 48 50 52 54 56 56 60 62 64 66 68 70 72
Time (hours)




Proposed Outer Area - 100 Yr Type Il 24-hr 100 - Yr. Rainfall=6.00"

Prepared by {enter your company name here} Printed 6/3/2011
HydroCAD® 8.50 s/n 000753 © 2007 HydroCAD Software Solutions LLC Page 7

Summary for Pond 3P: CB 1

Inflow Area = 0.742 ac, 30.16% Impervious, Inflow Depth = 4.30" for 100 - Yr. event
Inflow = 570cfs @ 11.92 hrs, Volume= 0.266 af

Outflow = 570cfs @ 11.92 hrs, Volume= 0.266 af, Atten= 0%, Lag= 0.0 min
Primary = 570cfs @ 11.92 hrs, Volume= 0.266 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=25.49' @ 11.92 hrs
Flood Elev= 20.50'

Device Routing Invert Outlet Devices
#1  Primary 15.43' 12.0" x 250.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 14.28' S=0.0046 '/ Cc= 0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=5.52 cfs @ 11.92 hrs HW=25.22' TW=20.50' (Fixed TW Elev= 20.50")
1=Culvert (Outlet Controls 5.52 cfs @ 7.03 fps)

Pond 3P: CB 1
Hydrograph
B Primary
°) 2 Inflow Area=0.742 ac
. & " ~ Peak Elev=25.49'
12.0" x 250.0' Culvert

Flow (cfs)
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Summary for Pond 5P: Grate

Inflow Area = 0.431 ac, 41.02% Iimpervious, Inflow Depth = 4.52" for 100 - Yr. event
Inflow = 3.48cfs @ 11.94 hrs, Volume= 0.162 af

Outflow = 3.48cfs@ 11.94 hrs, Volume= 0.162 af, Atten= 0%, Lag= 0.0 min
Primary = 3.48cfs @ 11.94 hrs, Volume= 0.162 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 19.81' @ 11.94 hrs
Flood Elev= 20.00'

Device Routing Invert Outlet Devices
#1  Primary 19.50' 24.0" Horiz. Orifice/Grate Limited to weir flow C=0.600

Primary OutFlow Max=3.33 cfs @ 11.94 hrs HW=19.80" (Free Discharge)
1=Orifice/Grate (Weir Controls 3.33 cfs @ 1.78 fps)

Pond 5P: Grate
Hydrograph

B Inflow
3 Primary

Inflow Area=0.431 ac
- Peak Elev=19.81'

Fiow (cfs)
N
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Summary for Pond 6P: CB 2

Inflow Area = 1.173 ac, 34.16% Impervious, Inflow Depth = 4.38" for 100 - Yr. event
Inflow = 9.28cfs @ 11.93 hrs, Volume= 0.428 af

Outflow = 9.28cfs @ 11.93 hrs, Volume= 0.428 af, Atten=0%, Lag= 0.0 min
Primary = 9.28cfs @ 11.93 hrs, Volume= 0.428 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 30.58' @ 11.93 hrs
Flood Elev= 19.50'

Device Routing Invert Outlet Devices
#1  Primary 14.58' 12.0" x 200.0' long Culvert CPP, square edge headwall, Ke= 0.500
Qutlet Invert= 13.67' S=0.0046'"" Cc=0.900
n= 0.010 PVC, smooth interior

Primary OutFlow Max=8.79 cfs @ 11.93 hrs HW=29.65' TW=19.50" (Fixed TW Elev= 19.50")
1=Culvert (Outlet Controls 8.79 cfs @ 11.19 fps)

Pond 6P: CB 2
Hydrograph

& Inflow
{3 Primary

Inflow Area=1.173 ac
o Peak Erlﬂev=30.58'w
12.0" x 200.0' Culvert

Fiow (cfs)
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Summary for Pond 9P: Grate

Inflow Area = 0.303 ac, 33.99% Impervious, Inflow Depth= 4.41" for 100 - Yr. event
Inflow = 241cfs @ 11.93 hrs, Volume= 0.111 af

Outflow = 241cfs @ 11.93 hrs, Volume= 0.111 af, Atten=0%, Lag= 0.0 min
Primary = 241cfs @ 11.93 hrs, Volume= 0.111 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 18.89' @ 11.94 hrs
Flood Elev= 19.00'

Device Routing invert Outlet Devices
#1  Primary 18.50' 12.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600

Primary OutFlow Max=2.32 cfs @ 11.93 hrs HW=18.88' (Free Discharge)
1=0rifice/Grate (Orifice Controls 2.32 cfs @ 2.95 fps)

Pond 9P: Grate
Hydrograph

B Inflow
3 Primary

Inflow Area=0.303 ac
Peak Elev=18.89'

Flow (cfs)
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Summary for Pond 10P: CB 3

Inflow Area = 1.476 ac, 34.12% Impervious, Inflow Depth = 4.39" for 100 - Yr. event
Inflow = 11.69cfs @ 11.93 hrs, Volume= 0.540 af

Outflow = 11.69c¢cfs @ 11.93 hrs, Volume= 0.540 af, Atten=0%, Lag= 0.0 min
Primary = 11.69 cfs @ 11.93 hrs, Volume= 0.540 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=27.87' @ 11.93 hrs
Flood Elev= 18.50'

Device Routing Invert Outlet Devices
#1  Primary 13.67' 12.0" x 25.0' long Culvert CPP, square edge headwall, Ke= 0.500
Qutlet Invert= 13.60' S=0.0028'"" Cc=0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=11.08 cfs @ 11.93 hrs HW=27.09' TW=18.50' (Fixed TW Elev= 18.50)
1=Culvert (Inlet Controls 11.08 cfs @ 14.11 fps)

Pond 10P: CB 3
Hydrograph

& inflow
{3 Primary

13+

12 ;:Z Inflow Area=1.476 ac
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Summary for Pond 12P: Grate

Inflow Area = 0.243 ac, 46.25% Impervious, Inflow Depth = 4.63" for 100 - Yr. event
Inflow = 201cfs@ 11.93 hrs, Volume= 0.094 af
Outflow = 201cfs @ 11.93 hrs, Volume= 0.094 af, Atten=0%, Lag= 0.0 min
Primary = 201cfs @ 11.93 hrs, Volume= 0.094 af
Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 18.63' @ 11.93 hrs
Flood Elev= 19.00'
Device Routing Invert Outlet Devices

#1  Primary 18.50' 24.0" Horiz. Orifice/Grate X 2.00 Limited to weir flow C= 0.600
Primary OutFlow Max=1.90 c¢fs @ 11.93 hrs HW=18.63' (Free Discharge)

1=Orifice/Grate (Weir Controls 1.90 cfs @ 1.17 fps)

Pond 12P: Grate
Hydrograph
& Inflow
[ Primary

Flow (cfs)
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‘Inflow Area=0.243 ac
Peak Elev=18.63"
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Summary for Pond 13P: CB 4

Inflow Area = 1.719 ac, 35.84% Impervious, Inflow Depth = 4.42" for 100 - Yr. event
Inflow = 13.70cfs @ 11.93 hrs, Volume= 0.633 af

Outflow = 13.70cfs @ 11.93 hrs, Volume= 0.633 af, Atten=0%, Lag= 0.0 min
Primary = 13.70cfs @ 11.93 hrs, Volume= 0.633 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 26.96' @ 11.93 hrs
Flood Elev= 18.50'

Device Routing Invert OQutlet Devices
#1  Primary 13.60' 12.0" x 25.0'long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 13.40' S=0.0080"/" Cc= 0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=12.98 cfs @ 11.93 hrs HW=25.88' TW=8.66' (Fixed TW Elev= 8.66")
T _1=Culvert (Inlet Controls 12.98 cfs @ 16.53 fps)

Pond 13P: CB 4
Hydrograph

H Inflow
[4 Primary

4] = ~ Inflow Area=1.719 ac
¢ E , - Peak Elev=26.96"
] o 12.0" x 25.0' Culvert

Flow (cfs)
=]
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Summary for Pond 14P: CB 7

Inflow Area = 11.956 ac, 48.80% Impervious, Inflow Depth > 4.53" for 100 - Yr. event
Inflow = 25.31cfs @ 12.16 hrs, Volume= 4.518 af

Outflow = 2531 cfs @ 12.16 hrs, Volume= 4.518 af, Atten= 0%, Lag= 0.0 min
Primary = 2531 cfs @ 12.16 hrs, Volume= 4518 af

Routing by Stor-ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs

Peak Elev=8.93' @ 12.16 hrs
Flood Elev= 19.00'

Device Routing invert

Qutlet Devices

#1  Primary 6.30'

36.0" x 350.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 5.37" S=0.0027 '/ Cc= 0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=25.17 cfs @ 12.16 hrs HW=8.92' TW=7.80' (Fixed TW Elev=7.80")
1=Culvert (Outlet Controls 25.17 cfs @ 65.13 fps)

Pond 14P: CB 7
Hydrograph

Flow (cfs)
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& Inflow
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Summary for Pond 15P: CB 8

Inflow Area = 11.956 ac, 48.80% Impervious, Inflow Depth > 4.53" for 100 - Yr. event
Inflow = 2531cfs @ 12.16 hrs, Volume= 4.518 af

Outflow = 2531 cfs @ 12.16 hrs, Volume= 4.518 af, Atten= 0%, Lag= 0.0 min
Primary = 2531cfs @ 12.16 hrs, Volume= 4.518 af

Routing by Stor-Ind method, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=7.75' @ 12.16 hrs
Flood Elev= 22.00'

Device Routing Invert Outlet Devices
#1  Primary 5.37" 36.0" x 265.0' long Culvert CPP, square edge headwall, Ke= 0.500
Outlet Invert= 4.68' S=0.0026 '/ Cc= 0.900
n=0.010 PVC, smooth interior

Primary OutFlow Max=25.18 cfs @ 12.16 hrs HW=7.75' (Free Discharge)
1=Culvert (Barrel Controls 25.18 cfs @ 5.76 fps)

Pond 15P: CB 8
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Summary for Link 22L: Pond System

Inflow Area = 5.679 ac, 85.00% Impervious, Inflow Depth > 4.99" for 100 - Yr. event
Inflow = 8.84cfs @ 12.11 hrs, Volume= 2.363 af
Primary = 8.84cfs@ 12.11 hrs, Volume= 2.363 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
100 - Yr. Primary Outflow Imported from Site Plan Final Il - 100 Yr~Link 10L.hce

Link 22L: Pond System

Hydrograph
& inflow
’ ’ 1 Primary
o Inflow Area=5.679 ac
1 100 - Yr. Primary Outflow
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] Site Plan Final It - 100 Yr~Link 10l..hce
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] 85.00% Imperv.
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Summary for Link 23L: Outside Area

4558 ac, 8.59% Impervious, Inflow Depth = 4.01" for 100 - Yr. event

inflow Area =
Inflow = 15.95 cfs @ 12.20 hrs, Volume= 1.522 af
Primary = 15.95cfs @ 12.20 hrs, Volume= 1.522 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-72.00 hrs, dt= 0.05 hrs
100 - Yr. Primary Outflow Imported from Site Plan Final Il - 100 Yr~Link SL.hce

Link 23L: Outside Area

Hydrograph
B Inflow
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