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1.0

SUMMARY OF REQUIREMENTS

This Storm Water Pollution Prevention Plan (SWPPP) has been prepared in conjunction with the
design for the proposed Central Hudson Gas and Electric Corporation Training Center and Primary
Control Center (PCC). The project site is currently a vacant lot located on N.Y.S. Route 9W in the
Town of Ulster, Ulster County, New York. The project site will be accessed from the existing Central
Hudson Gas & Electric Kingston Facility located along the southerly property line on the adjacent
parcel. The secondary emergency access to the site will be provided from Eastern Parkway located
along the northerly property line.

The proposed improvements will include construction of a Training Facility Building, PCC Building,
Training Annex Building, Outdoor Pole Yard, Gas Village and associated driveways and parking
areas.

The proposed improvements will result in approximately 28.7 acres of disturbance, and therefore will
exceed the threshold which requires preparation of a stormwater pollution prevention plan (SWPPP)
in conformance with the New York State Department of Environmental Conservation (NYSEC)
general permit for stormwater discharges from construction activities (GP-0-15-002). The proposed
design meets all permit requirements for water quality treatment and runoff quantity control in
conformance to the current Stormwater Design Manual.

This SWPPP includes the applicable General Permit, in addition to all necessary elements in order to
comply with the National General Permit for Construction Activities administered by the New York
State Department of Environmental Conservation (NYSDEC) via the State Pollution Discharge
Elimination System (SPDES) General Permit for Stormwater Discharges from construction activity.
This SWPPP shall be implemented upon the start of construction activities. In order for the project to
obtain coverage under this SPDES General Permit, the SWPPP must contain the following
requirements:

Certifications for the Owner, Operator, and Subcontractors must be included in the SWPPP.

The Owner is defined as the permittee with operational control over construction plans and
specifications. The Operator is defined as the permittee with day-to-day operational control over
activities necessary to ensure compliance with the SWPPP. The Subcontractor is defined as
anyone employed by the Operator to carry out construction activities. Certifications are provided
in Appendix Il of the SWPPP.

A Notice if Intent (NOI) must be submitted to the NYSDEC prior to the initiation of construction
activity covered by the General Permit. Construction activities may begin five (5) days after
receipt of the complete NOI by the NYSDEC. The Notice of Intent is provided in Appendix II.

Stormwater pollution prevention controls for construction activities must be implemented and
must conform to the “New York Standards and Specifications for Erosion and Sediment Control”.
The stormwater pollution prevention controls proposed for this project are presented in Section
3.0.

An inspection and maintenance plan must be developed and implemented. This inspection and
maintenance plan is presented in Section 5.0.
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5. The SWPPP must identify any authorized non-stormwater discharges that are combined with
stormwater discharges and implement a system of controls to provide appropriate pollution
prevention measures to these components of the discharges. Non-stormwater discharges and
appropriate controls are discussed in Section 4.0.

6. Construction activity records must be completed and maintained.

7. After final stabilization of the construction site, a Notice of Termination (NOT) shall be
submitted to the NYSDEC. The NOT is provided in Appendix V.

8. The SWPPP and all construction records must be retained for a period of at least 5 years
following final stabilization and the filing of the NOT. A copy of the SWPPP and all pertinent
records shall be maintained at the construction site during the duration of construction activity.

Additional requirements under the General Permit that are not included as part of this SWPPP include the
following:

1. The owner or operator shall maintain a copy of the General Permit (GP-0-15-002), NOI, NOI
Acknowledgement Letter, SWPPP, MS4 SWPPP Acceptance Form and inspection reports at the
construction site until all areas have achieved final stabilization and the Notice of Termination
has been submitted to the Department. The documents must be maintained in a secure location,
such as a job trailer, on-site construction office, or mailbox with lock; that is accessible during
normal working hours to an individual performing a compliance inspection.

2. The Owner and Operator must allow access to the construction site by the NYSDEC.
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SITE DESCRIPTION

2.0

2.1

Site Characteristics

2.1.1 Physical Properties

The Site construction drawings prepared in conjunction with this project are also part of the SWPPP.
See plans for Central Hudson Gas and Electric Training Center, dated July 30, 2019, last revised

September 24, 20109.

Appropriate measures need to be taken to eliminate the potential for any pollutants to be transported
by stormwater. The major construction activities involved are site grading, paving, the installation of
utilities and storm drainage system, site lighting and landscaping in order to facilitate construction of

the buildings and parking areas for the proposed Central Hudson Gas and Electric Training Center.

Project location: 2229 — 2271 Route 9W, Town of Ulster, Ulster County, New York. The UTM

coordinates for this site are X=283829 and Y=4650181. The receiving waters are the Esopus Creek.

The project site is currently a vacant wooded site with irregular topography.

Site Soils:

Map Map Unit name Soil Description Hydrologic

Unit Soil Group

Symbol

Cc Canandaigua Silt Loam Poorly and very poorly drained “D”

FAE Farmington-Rock outcrop | Well Drained, Somewhat Excessively “C”
complex, steep Drained

PIB Plainfield loamy sand, 0 to | Excessively Drained “A”
8 percent slopes

PrC Plainfield-Rock outcrop Excessively Drained “A”
complex, rolling

Ra Raynham silt loam Poorly drained “C”

RhA Rhinebeck silt loam, 0 to 3 | Somewhat poorly drained “D”
percent slope

RVA Riverhead fine sandy Well drained “B”
loam, 0 to 3 percent slope

STD Stockbridge-Farmington- | Well drained “B” and “C”
rock outcrop complex,
hilly

WsA Williamson silt loam, 0 to | Moderately well drained “C”
3 percent slopes

WsB Williamson silt loam, 3 to | Moderately well drained “C”
8 percent slopes
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2.2

2.3

Rainfall information — The average annual rainfall for the area is 50.73” per information included in
Urban Hydrology for Small Watersheds. The reported highest monthly rainfall amounts from
locations in the vicinity of the project have occurred during the during the month of September.

The entire project contains 56.51 acres and the total area of disturbance is approximately 28.7 acres.
The initial runoff coefficients for existing conditions on site range from CN=70 to CN=72. The post
construction runoff coefficients will range from CN =71 to CN = 90.

2.1.2 Wildlife

According to the New York State Department of Environmental Conservation (NYSDEC)
Environmental Resource Mapper the project site contains the Northern Long-eared Bat.

2.1.3 Historical and Cultural Resources

Based on the New York State Office of Parks, Recreation and Historic Preservation (OPRHP) web
site information, there is no evidence of any historic period structures within the project area.

Description of Receiving Waters

There is a Federal Wetland located on the project site. The receiving waters have been identified as
the Esopus Creek. The Esopus Creek, Lower, Main Stem is a TMDL and 303(d) listed waterway.
However, since the 303(d) classification is only assigned to the Main Stem and the Central Hudson
site does not discharge directly to the Esopus Creek, the additional inspection requirements of GP-0-
15-002 Part 1V.c.2.e do not apply. Stormwater runoff generated within the project site is directed
through inlets and culverts into proposed Detention Basin and Pocket Pond (P-5) on site. Detention
Basin and Pocket Pond are designed to mitigate increases in post-development rates of runoff.
Proposed Bioretention Practices and Pocket Pond on site will provide the required water quality
treatment.

Construction activities

Construction activities will involve site preparation necessary for construction of the foundations for
the on-site structures, building of the access driveways and parking areas, installation of the
necessary underground utilities and construction of the stormwater management features. These
activities primarily include: clearing and stripping of vegetation, excavating, hauling within site and
stockpiling of top and subsoils, and trenching and rough grading.

Soil erosion and sediment control measures will be installed prior to commencement of any
significant soil disturbing activities and will remain in place until final site stabilization is complete.
Topsoil which must be excavated for site development will be separated from the remaining soil and
stockpiled on-site for use during site landscaping. These are discussed in the following section.
Stockpiled soil will be surrounded by silt fence and seeded to prevent the mobilization of sediment.

6
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2.4

2.5

Storm Water Discharges

The proposed stormwater management has been designed to conform to the guidelines established in
the New York State Stormwater Design Manual, January 2015 in order to achieve conformance with
NYSDEC regulations.

2.4.1 Stormwater Quantity Control

The proposed Detention Basin and Pocket Pond (P-5) will provide stream channel protection by
providing 24-hour extended detention of the one-year, 24-hour storm event and will attenuate the
post-development 10-year and 100-year peak discharge rates to predevelopment rates.

2.4.2 Stormwater Quality Treatment

Proposed Bioretention Practices, which are identified as a standard SMPs with runoff reduction
capacity (RRv), will provide a portion of the water quality treatment and the minimum required
runoff reduction volume from the newly constructed impervious areas. Proposed Bioretention
Practices will capture and temporarily store the required water quality volume (WQv). Pocket Ponds
(P-5) identified as a Standard SMPs, will provide the balance of the required water quality treatment
from the newly constructed impervious areas.

Project schedule: Sequence of Major Activities

Construction is scheduled to begin in January of 2020 and extend for approximately three (3) years.
In accordance with New York Guidelines for Urban Erosion and Sediment control, there shall be no
more than five (5) acres of disturbed soil at any one time without prior written approval from the
MS4. At a minimum, the Owner or operator must comply with the following requirements in order to
be authorized to disturb greater than five (5) acres of soil at any one time:

a. The Owner or operator shall have a qualified inspector conduct at least two (2) site
inspections in accordance with Part IVV.C. of General Permit (GP-0-15-002) every seven (7)
calendar days, for as long as greater than five (5) acres of soil remain disturbed. The two (2)
inspections shall be separated by a minimum of two (2) full calendar days. A qualified
inspector shall conduct at least one (1) inspection of the facility every seven (7) calendar days
when less than five (5) acres of soil remains disturbed.

b. In areas where soil disturbance activities has temporarily or permanently ceased, the
application of soil stabilization measures must be initiated by the end of the next business day
and completed within seven (7) days from the date the current soil disturbance activities
ceased. The soil stabilization measures selected shall be in conformance with the technical
standard, New York State Standard and Specifications for Erosion and Sediment Control,
dated August 2005.

c. The Owner or operator shall prepare a phasing plan that defines maximum disturbed area per
phase and shows required cuts and fills.

d. The Owner or operator shall install any additional site specific practices needed to protect
water quality.
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Construction activities are to be scheduled as follows:

e Construction activities may begin 5 days after receipt of completed NOI and MS4 SWPPP
acceptance form posted by the NYSDEC.

e Conduct preconstruction conference at the project location with the operator and the project engineer
to review the requirements of GP-0-15-002, including posting of the required documentation and
location where the SWPPP will be maintained on site.

e Construct temporary construction exit points at locations shown on the plans, for construction traffic,
by installing stone per the construction access detail.

e Dust onsite shall be minimized by spraying water on dry areas of the site. If the majority of mud or
dirt is not removed from existing traffic, hose bibs shall be provided at construction traffic points and
vehicle tires shall be washed before exiting on public roads. Silt from this washing operation shall be
intercepted and trapped before wash water is allowed to be discharged offsite. The use of oils and
other petroleum based or toxic liquids for dust suppression is prohibited.

e Install silt fence along the downhill perimeter of planned land disturbance in the locations indicated
on the grading and erosion control plan.

e Rough grade the proposed roadway to the lines and grades on the grading plan. Stabilize hardscape
areas by installing item 4 base course. Vegetate disturbed soil areas not to be subject to additional
disturbance within 7 days.

e Silt fence should be installed around any temporary soil stockpiles. If these stockpiles are not to be
used within 7 days they should be temporarily seeded and mulched.

e Provide rough grading for the proposed Bioretention Areas. These areas to be used as temporary
sediment traps during the construction. These areas to be initially excavated only to the proposed
finished top grade of these facilities. Excavation to the basin bottoms and installation of the planting
material and underground collection systems should be deferred until all contributing areas have been
stabilized. Provide rough grading for proposed Pocket Ponds. The ponds to be used as temporary
sediment traps during construction. Installation of any plant material below water line in the Pocket
Ponds should be deferred until all construction areas have been stabilized to facilitate periodic
removal of the sediment.

e Construct proposed Detention Basin and Pocket Ponds. Install overflow catch basins, discharge
culverts and rip rap outlet protection.

¢ Rough grade the site to the lines and grades indicated on the grading plan. Stabilize hardscape areas
by installing item 4 base course. Vegetate disturbed soil areas not to be subject to additional
disturbance within 7 days.

e Construct proposed stormwater collection system that discharges to proposed Bioretention Practices,
Pocket Ponds and Detention Basin including rip rap outlet protection. Inlet protection as indicated in
the detail is to be installed around catch basins. Top of grate elevations shall initially be set at top of
binder elevation in order that inlets will function during construction. Grates area to be subsequently
raised to match top course elevation at completion of paving.

8
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e Install building footings/foundations and install gas, water and sewer below paved areas to buildings.
Install footing drains.

e Upon completion of the building footings/foundation and site utilities, construct curbing necessary to
direct runoff into catch basins or stormwater management practices. Install asphalt binder to within
20 feet of proposed building and stabilize all areas not subject to construction within 7 days.

e Commence building exterior construction.

e Upon completion of building exterior, install balance of asphalt binder, risers shall be installed to
raise frame and grate of catch basins to finished grade. Install final pavement as shown on the plans.

e All disturbed areas which are to be landscaped shall be immediately stabilized by seeding and
mulching using permanent seeding procedure. Slopes equal to or steeper than 3h:1v shall be
stabilized with north american green "C125" double net erosion control blanket (install per
manufacturer's recommendations).

e Remove all silt fences and clean the stormwater collection system.

e Records retention for 5 years after filing NOT.

3.0 STORM WATER POLLUTION PREVENTION CONTROLS

The Construction General Permit (CGP) requires that the SWPPP provide a description of
appropriate controls and measures that will be implemented during construction as well as
controls and measures that will operate after construction is complete. The permit also
requires that plan to clearly describe for each major construction activity: the appropriate
control measures to be used, the timing as to how the plan shall be incorporated into the
construction process and the Permittee responsible for implementation.

There are several principles of erosion and sediment control outlined in EPA guidelines and
the “The New York Standards and Specifications for Erosion and Sediment Control.” It is the
Sub-Contractor’s responsibility to incorporate the specifics of this plan into practice and to
apply the principles of erosion and sediment control to prevent stormwater pollution and a
discharge of sediment from the construction site. The principles of erosion and sediment
control are:

Fit the activity to the topography and soils;

Minimize the disturbed area and duration of exposure;
Stabilize disturbed areas immediately;

Retain or accommodate runoff;

Retain sediment; and

Do not encroach upon water resources.
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3.1

3.2

The principal pollutant source expected to be generated from the Project is sediment. The
Erosion and Sediment Controls described in this plan are designed to minimize the impacts
from this pollutant.

The following section describes the erosion and sediment controls that will be used during the
construction process, the permanent stormwater management practices, which will be
employed at the site during construction, and other control practices which will be used to
minimize stormwater pollution. Project Plans are provided in Appendix 1X.

Timing of Controls and Construction Activities

The sequence of construction activities and the timing of the installation of Erosion and
Sediment Controls are described in Section 2.5 and on the Project Plans prepared for this
project.

Erosion and Sediment Controls

This section presents the Erosion and Sediment Controls to be utilized during construction,
which are designed to keep sediment on site. Erosion and Sediment Controls can be further
subdivided into two categories:

Stabilization controls and structural controls.

3.2.1 Stabilization Controls

A fundamental principal for preventing erosion and controlling sedimentation is to
minimize the extent of land disturbance. For areas where disturbances cannot be avoided,
rapid stabilization of the surface is the most effective method of controlling erosion. Areas
that are disturbed during construction activity must be stabilized as soon as practicable. A
land surface that is stabilized resists the erosive action of stormwater runoff.

The Construction General Permit requires that stabilization measures be initiated as soon
as practicable in portions of the site where construction activities have permanently or
temporarily ceased, but in no case more than 14 days after the construction activity in that
portion of the site has stopped. There is one exception to this requirement. When snow
cover precludes the initiation of stabilization within 14 days, then such measures shall be
undertaken as soon as practicable.

Because of the requirement that stabilization activities be initiated on disturbed surfaces
within 14 days of the cessation construction activities, the General Permit also requires
that records be retained as part of the SWPPP. The records should include the dates of
major grading activities, cessation and initiation of construction activities, and initiation of
stabilization measures.

Stabilization measures will include the following:
e Temporary seeding;
e Permanent seeding;

10
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Permanent plantings;

Mulching;

Geotextiles;

Protection of Trees and Mature Vegetation

Below are descriptions of stabilization measures that will be used during project construction:

e Temporary Seeding — Within 14 days after construction activity ceases on any
particular area, all disturbed ground where there will not be construction for longer
than 14 days must be seeded with fast-germinating temporary seed and protected with
mulch.

e Permanent Seeding — All areas at final grade must be seeded within 14 days after
completion of the major construction activity. Except for small level spots, seeded
areas should generally be protected with mulch.

e Permanent Plantings — At the completion of the Project, the contractor shall install and
adequately establish all planting as required.

e Mulching — Mulching refers to the placement of material, including but not limited to
grass, wood chips, straw, and gravel, on the soil surface to cover and hold in place
disturbed soils. This practice is often complementary to seeding practices.

o Geotextiles — Geotextiles are porous fabrics known in the construction industry as
filter fabrics, road rugs, synthetic fabrics, construction fabrics, or simply fabrics.
Geotextiles can be manufactured from synthetic or natural materials. Geotextiles are
used for filtration, reinforcement, material separation, mattings, drainage applications,
and erosion control. For sediment and erosion control applications, they are most
commonly used as mattings to stabilize flow in channels and swales and on recently
planted slopes, and as separators to prevent the migration of sediments into other
layers such as could occur from soil into adjacent rip rap.

e Protection of Trees and Mature Vegetation — Natural vegetation shall be preserved
whenever possible, but especially on steep slopes, near perennial and intermittent
watercourses or swales, and on sites in wooded areas. Preserving natural and mature
vegetation can save money, beautifies areas, provides buffer and habitat and reduces
soil erosion. Erosion and Sediment Control Barriers shall be sued to prevent
equipment from damaging areas designated for preservation. Special care should be
taken with mature trees. Barriers should be offset from trees to protect roots.

3.2.2 Structural Controls
Structural controls are used to divert stormwater runoff flows away from disturbed areas, or
otherwise limit the discharge of pollutants from exposed areas of the site to the degree

attainable. Proposed controls include the following:

e FErosion Control Barrier;

11
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Temporary Sediment Trap;
Construction Entrance/EXxit;
Rip Rap;

Descriptions of structural control measures that will be used at the site area follows:

3.3

Sediment Trap — Temporary sediment trap is depression constructed downslope of
construction activity and located such that storm water runoff from upland areas of less
than 5 acres are diverted though the trap. Sediment trap shall be constructed as indicated
by the Storm Water Pollution Prevention Plan and shall be constructed as part of the initial
best management practices whenever practical. An outlet pipe and riser are incorporated at
the outlet to discharge flow from the trap. Sediment traps shall be phased with the
earthwork activity where practical.

Silt Fence — Silt fence is a synthetic permeable mesh fabric typically incorporating
wooden support stakes at intervals sufficient to support the fence and water and sediment
retained by the fence. Silt fence is also available with a wire mesh backing. The fence is
designed to retain sediment-laden water to allow settlement of suspended soils before
filtering through the mesh fabric for discharge downstream. Silt fence shall be located to
capture overland, low-velocity sheet flows as follows. Install silt fence at a fairly level
grade (along the contour) to provide sufficient upstream storage volume for the
anticipated runoff.

Construction Entrance - All access points from the public street into the construction site
shall include a construction exit composed of course stone to the dimensions shown on the
Construction Drawings. The rough texture of the stone helps to remove clumps of soil
adhering to construction vehicle tires through the action of vibration and jarring over the
rough surface and the friction of the stone matrix against soils attached to vehicle tires.

Rip Rap — Rip rap is a section of rock protection placed at the outlet end of the culverts.
The purpose of the rock outlet protection is to reduce the depth, velocity, and energy of
water, such that the flow will not erode the receiving downstream reach.

Final site stabilization is achieved when turf grass cover provides permanent stabilization for at
least 80 percent of the disturbed soil surface, exclusive of areas that have been paved.

Stormwater Management Measures

During the construction phase of the project, the Contractor will install stormwater management
measures to control pollutants in storm water discharges that will occur after the construction
operations have been completed. The stormwater management measures will consist of the
following:

Bioretention Practices (F-5);

Pocket Ponds (P-5);

Detention Basin;

Outflow Velocity Dissipation Device (i.e. Rip rap).

12
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3.4

Water Quality Treatment will be achieved by the use of Bioretention Practices (F-5), identify as
Standard SMP’s with Runoff Reduction Capacity and Pocket Ponds (P-5), identify as Standard
SMP’s in the New York State Stormwater Design Manual. The storm water management
measures are designed to attenuate flows to be less than pre-construction conditions. The system
is designed to reduce the runoff generated from a 100-year, 24-hour storm to mitigate any impacts
to downstream water resources.

Other Controls

In addition to the erosion and sediment controls and the stormwater management measures
discussed above, additional controls/practices shall be undertaken to comply with the General
Permit and to reduce pollution in stormwater runoff. Such controls, some of which are depicted,
on the Erosion and Sediment Control Plan in Appendix IX, include the following:

e Practices to control off-site mud tracking from the construction site;

e Dust suppression practices;

e Proper material stockpiling practices;

e Proper sanitary wastes disposal;

e Earthwork procedures timed and conducted in manners aimed to minimize erosion and
sedimentation;

e Waste materials;

e Concrete waste from concrete trucks;

e Contaminated soils;

e Hazardous substances & hazardous waste;

e Preparation of a snow removal plan; and

e Spill prevention and control measures.

Practices to control off-site construction vehicle mud tracking — The construction site-roads will
be maintained in good construction condition to minimize off-site vehicle tracking of sediments. A
construction entrance tire mud cleaning structure and laydown area shall be constructed of crushed
stone to remove mud from the tires of construction vehicles. The rock will be replaced as
necessary to assure its effectiveness. Additionally, dump trucks hauling material to or from the
construction site will be covered in accordance with state and local regulations, the paved streets
adjacent to the site will be inspected daily and swept as necessary.

Dust suppression — Fine water sprays shall be used to control dust during extended dry periods.
Chemical dust suppressants shall not be used.

Proper material stockpiling practices - Construction materials shall be stored in a manner that will
minimize exposure to precipitation and runoff or otherwise to prevent the contamination of
stormwater. For pollutant materials that must be kept dry (fertilizers, plaster, dry ingredients,
etc.), indoor storage, shelters, storage trailers, tarpaulins, and other means shall be employed to
keep pollutant materials from being exposed to stormwater. Building component materials shall
not be exposed to conveyances or otherwise stored in a manner that will concentrate runoff.
Stockpiles of earthen materials shall be stored out of stormwater conveyance areas and in a
manner that prevents erosion and the transport of sediments. Silt fences shall be employed when
required, as described in this plan.

13
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Sanitary wastes — All sanitary waste will be collected from the portable units by a licensed
sanitary waste management contractor, at least 3 times per week as required by local regulations.

Earthwork - Earthwork procedures shall be timed, and shall progress, in a manner that will
minimize the exposure of disturbed surfaces to stormwater runoff. Excavation and filling
sequences shall typically proceed down slope while maintaining an earth dike at the toe of the
slope. Tree felling, stumping, grubbing, stripping and other construction activities shall be
performed so as to minimize disturbances and to not concentrate runoff (i.e., up or down slope,
not cross slope) into flows capable of soil erosion. Stabilization procedures shall be undertaken in
accordance with this plan and the requirement s of the General Permit. Grubbing during wet
seasons should be avoided.

Waste materials — All waste materials will be collected and stored in a securely lidded metal
dumpster rented from a local waste management company which must be a solid waste
management company licensed to do business by the state and the village. The dumpster will
comply with all local and state solid waste management regulations.

Concrete waste from concrete trucks — Emptying of excess concrete and/or washout from
concrete delivery trucks shall be avoided on the job site. If concrete washout must occur it shall
be performed in conformance with standards provided in the New York State Standards and
Specifications for Erosion and Sediment Control, and with the details on the project plans. If such
excess concrete and/or washout residue is found on the job site, it will be cleaned up immediately
and not allowed to come in contact with stormwater discharges.

Hazardous waste — All hazardous waste materials will be disposed of in the manner specified by
local, state and /or federal regulations and by the manufacturer of such products. Site personnel
will be instructed in these practices by the job site superintendent, who will also be responsible
for seeing that these practices are followed.

Any spills of hazardous materials which are in quantities in excess of Reportable Quantities as
defined by EPA regulations shall be immediately reported to the EPA National Response Center
1-800-424-8802.

The job site superintendent will be responsible for seeing that these procedures are followed.

Snow Removal Plan — Snow removal practices will consist of several management techniques to
minimize major runoff and pollutant loading impacts. No de-icing chemicals should be used in
the parking lot. All the snow removed should be placed in pervious areas where it can slowly
infiltrate.

4.0 NON-STORM WATER DISCHARGES

Non-storm water discharges anticipated for the project that are authorized by the General Permit
include the following:

e Discharges from the fire fighting activities;

14
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e Water to which cleansers or other components have not been added to wash vehicles or
control dust in accordance with the SWPPP.

e Routine external building wash down that does not use detergents;

e Pavement wash waters where spills or leaks of toxic or hazardous materials have not
occurred (unless all spilled material has been removed) and where detergents are not used,;

e Air conditioning condensate;

e Springs;

e Foundation or footing drains where flows are not contaminated with process materials
such as solvents.

Discharges of the above non-storm water flows are permitted under the General Permit providing
such flows (except flows from fire fighting activities) are identified in the SWPPP and
appropriate pollution prevention measures are described and implemented for such flows.

The contractor will obtain copies of any and all local and state regulations, which are applicable to
stormwater management and pollution minimization at this job site and will comply fully with such
regulations. The contractor will submit written evidence of such compliance if requested by the
Owner or any agent of a regulatory body. The contractor will comply will all conditions of the
SPDES General Permit for Construction Activities, including the conditions related to maintaining
the SWPPP and evidence of compliance with the SWPPP at the job site and allowing regulatory
personnel access to the job site and to records in order to determine compliance.

The inspection reports will either certify compliance with this SWPPP and the General Permit, or
identify any incidents of non-compliance. For incidents of non-compliance, the inspection report will
also describe the modifications to the project, site or control measures required and implemented to
prevent further incidents of non-compliance. The inspection reports will be signed by an authorized
individual and retained for a period of 5 years following the date the site is finally stabilized and the

5.0 INSPECTION AND MAINTENANCE PLAN
5.1 Inspection Requirements

NOT is filed.
5.2 Maintenance Requirements

The following maintenance procedures are to be performed as noted.

e Litter, construction debris, and chemicals shall be prevented from exposure to stormwater and
from becoming a pollutant source. A daily walkover of the Project site to identify exposure of
potential pollutants to stormwater shall be performed.

e All control measures will be inspected at least once every 7 calendar days.

o All measures will be maintained in good working order; if repairs are found to be necessary, they
will be initiated within 24 hours of report.

e Built-up sediment shall be removed from silt fences when it has reached 1/3 of the above ground
height of the silt fence.
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5.3

Silt fences will be inspected for depth of sediment, tears or sags in the fabric, and to see if the
fabric is securely attached to the posts. Posts will also be inspected to ensure that they are firmly
set in the ground.

Temporary and permanent seeding shall be inspected weekly during its period of establishment
for bare spots and areas of insufficient germination or growth. Remedial action shall be taken to
establish a stabilized surface in these areas once identified.

Deteriorated silt fences shall be replaced as soon as the condition is discovered.

Conveyance structures shall be maintained so as to operate in the design condition. Foreign
debris, including leaves and lawn cuttings shall not be allowed to accumulate in infiltration basin.

Fertilizer applications shall be applied strictly in accordance with all applicable laws, rules and
regulations pertaining to application of fertilizer.

Sediment trap shall be maintained in working order and free of foreign debris throughout the
construction period. Sediment trap will be inspected for depth of sediment, and built up sediment
will be removed when it reaches 50 percent of the design capacity or at the end of the job.

Accumulations of sediment that escape to off-site areas must be removed at intervals to minimize
offsite impacts. Sediment accumulations in public streets shall be removed as soon as possible
and before any anticipated rain event. Vehicle tire mud cleaning devices shall be maintained to
ensure their proper operation.

Spare Erosion and Sediment Control Barrier material shall be stocked on site.

A maintenance inspection report will be made after each inspection. A copy of the report form to
be completed by the inspector is attached.

Personnel selected for the inspection and maintenance responsibilities will receive training from
the job site superintendent. They will be trained in all the inspection and maintenance practices
necessary for keeping the erosion and sediment controls that are used onsite in good working
order.

Facility Inspections:

Central Hudson Gas & Electric Corporation, as the operator, shall follow the guidelines set
forth in Part IV of the GP-0-15-002. Central Hudson Gas & Electric Corporation shall
designate an operator, responsible for the construction phase of the project and the
implementation of the pollution prevention measures shown on the Erosion and Sediment
Control plan and in the Stormwater Pollution Prevention Plan Report. The contractor shall be
responsible for providing a trained contractor to perform daily erosion and sediment control
inspection. Each contractor who will be involved in the land development activity must
provide proof that trained individual has obtained training and/or certification in proper
erosion and sedimentation control practices. A trained contractor shall inspect the erosion
and sediment controls identified in SWPPP to ensure that they are being maintained in
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effective operating condition at all time. The owner/operator shall be responsible for insuring
that a qualified inspector conduct at least two (2) inspections of the facility in accordance
with Part IV.C. of the General Permit GP-0-15-002 every seven (7) calendar days, for as long
as greater than five (5) acres of soil remains disturbed. The two (2) inspections shall be
separated by a minimum of two (2) full calendar days. A qualified inspector shall conduct at
least one (1) inspection of the facility every seven (7) calendar days when less than five (5)
acres of soil remains disturbed. Central Hudson Gas & Electric Corporation shall designate a
representative for the post development inspection and monitoring meeting qualifications set
forth in the General Permit GP-0-15-002. The designated individual shall have a complete
understanding of all components of the stormwater management system and shall be familiar
with OSHA requirements for entering confined spaces. A visual inspection of all structures
shall take place monthly. The operator shall follow criteria set forth in the inspection
checklists included in this report. Enclosed is inspection checklist for the Bioretention
Practices (F-5). The inspector shall follow the format of the checklists and any
recommendations such as cleaning, repair or replacement of deficient devices, etc., shall be
initiated immediately. Inspections shall take place immediately following the completion of
any repairs. Copies of the inspections, recommendations and mitigation measures shall be
kept on file by Central Hudson Gas & Electric Corporation and supplied to the Town of
Ulster at their request. The following is a schedule of inspections responsibilities:

Operation and Maintenance:

The following is a summary of the operations and maintenance to occur at this facility for the
lifetime of the establishment. The operator is to follow the guidelines set for herein, the
Bioretention Practice (F-5) and Pocket Pond (P-5) Maintenance and Inspection checklist.

Operations and Maintenance of this facility is the responsibility of Central Hudson Gas &
Electric Corporation. A designated representative shall conduct monthly inspections and keep
a log of results and mitigation measures taken. This log shall be made available to the Town
of Ulster at their request. Maintenance shall depend mainly on inspection observations. Any
deficiencies in the facility shall be corrected immediately upon discovery. Sediment removal
shall occur on an as needed basis. A qualified hauler, familiar in the proper disposal of waste,
shall dispose of sediment. Cleaning of structures shall include the removal, and proper
disposal, of all sand and debris from the sumps. All paved parking lots shall be swept two (2)
times per year, between the dates of October 1 and June 1 of each year.

Monthly inspection:

Drainage structures clear of debris;

Bioretention, Pocket Pond and contributing areas clear of debris;

Plant height not less than design water depth in Bioretention Areas;

Grass height not greater than 6 inches in Bioretention Areas;

Bioretention Areas dewater between the storms, and no evidence of standing water;
No evidence of erosion;

Inflow pipes clear of debris;

Inlet area clear of debris;

No signs of erosion or slope failure throughout the site.
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6.0

6.1

6.2

Quarterly inspection:
e Refer to monthly inspections above.
Annual inspections:

e Drainage structure and pretreatment inspections for signs of damage and/or failure;

e More detailed inspection of all monthly inspection items listed above;

e Inspect all components of drainage system for signs of structure failure, erosion and
sedimentation build-up;

e No evidence of sediment buildup in Bioretention Areas and Pocket Ponds;

e Ensure Outlet/Overflow Spillway in good condition, and there is no need to repair;

e Inspect rip-rap areas to ensure aggregate surface is clean, top layer of stone does not need
replacement and erosion has not occurred.

RECORD KEEPING AND REPORTING

Record Keeping

It is recognized that stormwater pollution prevention efforts can be enhanced by retaining
records in an orderly manner at one location for reference. Provisions of the Construction
General Permit also require the retention of certain records. Therefore, records regarding
stormwater pollution prevention activities shall be maintained at the construction site. The
records shall be retained and maintained by for a period of 5 years after the filing of the NOT
for General Permit coverage. Records to be retained shall include:

e The SWPPP and all revisions.

e AIllI NOI’s to discharge to waters of the United States under authorization of The General
Permit as well as all data used to determine Permit eligibility.

e Certifications required by the SWPPP (Appendix III).
e All inspection reports (Appendix 1V).

e Construction activity records indicating dates of construction milestones and storm water
management and pollution prevention controls installations.

e All spill reports/notifications.
e AllNOT’s (Appendix V).
Reporting

In the event of a discharge of oil or another hazardous material, rapid notification of
responsible facility personnel, oil spill and/or hazardous material removal organizations and

18



LAWRENCE J. PAGGI, PE, PC

6.3

federal, state, and local Regulatory agencies can be essential to protecting the environment in
the immediate vicinity.

As required by the conditions of the General Permit, all spills shall be recorded and
documented within the SWPPP. Detailed reports including the date and time of the incident,
location, volume and contents of the spill, weather conditions, response procedures, parties
notified, recommended revisions to the proposed stormwater pollution prevention controls,
operating procedures, and /or equipment needed to prevent recurrence shall be maintained.
Reports on Reportable Quantity (RQ) spills are to be maintained as part of this SWPPP.

Because construction activities may handle many hazardous substances over the course of
construction, spills of these substances in amounts that equal or exceed RQ levels are a
possibility. Any discharge of a substance above an RQ shall be reported to the Construction
Manager.

Revisions of the SWPPP

The SWPPP must be amended whenever:

1. There is a change in design, construction, operation or maintenance, which will have a
significant effect on the potential for the discharge of pollutants to the Water of the U.S.;

2. The SWPPP proves to be ineffective in eliminating or significantly minimizing pollutants
from sources; and,

3. ltis proven to be ineffective in achieving the general objectives of controlling pollutants

from the construction site’s stormwater discharges. Plan certifications shall also be made
whenever Permittees change for the described Project.
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Appendix |1

Notice of Intent (NOI)



NOI for coverage under Stormwater General Permit for Construction Activity

version 1.18

(Submission #: 3DC-AHJW-S2WYV, version 1)

PRINTED ON 9/17/2019

Summary
Submission #: 3DC-AHJW-S2wWvV Date Submitted: Not Submitted
Form: NOI for coverage under Stormwater General Permit for Construction Activity Status: Draft
Applicant: Lawrence Paggi Active Steps: Form Submitted

Reference #:

Description: NOI for coverage under Stormwater General Permit for Construction Activity

Notes
There are currently no Submission Notes.



Details
Owner/Operator Information

Owner/Operator Name (Company/Private Owner/Municipality/Agency/Institution, etc.)
Central Hudson Gas & Electric Corporation

Owner/Operator Contact Person Last Name (NOT CONSULTANT)
Caserto

Owner/Operator Contact Person First Name
Jessica

Owner/Operator Mailing Address
284 South Avenue

City
Poughkeepsie

State
New York

Zip
12601

Phone
845-486-5485

Email
JCaserto@cenhud.com

Federal Tax ID
14-0555980

Project Location

Project/Site Name
Central Hudson Gas & Electric Corporation Training Center

Street Address (Not P.O. Box)
2229-2271 Route 9W

Side of Street
West
City/Town/Village (THAT ISSUES BUILDING PERMIT)

Town of Ulster

State

New York
Zip

12449

County
ULSTER

DEC Region
3

Name of Nearest Cross Street
Eastern Parkway

Distance to Nearest Cross Street (Feet)
0



Project In Relation to Cross Street
South

Tax Map Numbers Section-Block-Parcel
39.15-4-11

Tax Map Numbers
NONE PROVIDED

1. Coordinates

Provide the Geographic Coordinates for the project site. The two methods are: - Navigate to the project location on the map (below) and click to place a marker
and obtain the XY coordinates. - The "Find Me" button will provide the lat/long for the person filling out this form. Then pan the map to the correct location and
click the map to place a marker and obtain the XY coordinates.

Navigate to your location and click on the map to get the X,Y coordinates
41.5380548,-73.90069749999999

Project Details

2. What is the nature of this project?
New Construction

3. Select the predominant land use for both pre and post development conditions.

Pre-Development Existing Landuse
Forest

Post-Development Future Land Use
Commercial

3a. If Single Family Subdivision was selected in question 3, enter the number of subdivision lots.
NONE PROVIDED

4. In accordance with the larger common plan of development or sale, enter the total project site acreage, the acreage to be disturbed and the future impervious
area (acreage)within the disturbed area. *** ROUND TO THE NEAREST TENTH OF AN ACRE. ***

Total Site Area (acres)
56.51

Total Area to be Disturbed (acres)
28.7

Existing Impervious Area to be Disturbed (acres)
0

Future Impervious Area Within Disturbed Area (acres)
9.8

5. Do you plan to disturb more than 5 acres of soil at any one time?
Yes

6. Indicate the percentage (%) of each Hydrologic Soil Group(HSG) at the site.



A (%)
5

B (%)
8

C (%)
72

D (%)
12

7. Is this a phased project?

No

8. Enter the planned start and end dates of the disturbance activities.

Start Date
01/01/2020

End Date
01/01/2023

9. Identify the nearest surface waterbody(ies) to which construction site runoff will discharge.
Esopus Creek

9a. Type of waterbody identified in question 9?
Wetland/Federal Jurisdiction On Site (Answer 9b)

Other Waterbody Type Off Site Description
NONE PROVIDED

9b. If "wetland" was selected in 9A, how was the wetland identified?
Delineated by Consultant

10. Has the surface waterbody(ies in question 9 been identified as a 303(d) segment in Appendix E of GP-0-15-0027?
No

11. Is this project located in one of the Watersheds identified in Appendix C of GP-0-15-0027?
No

12. Is the project located in one of the watershed areas associated with AA and AA-S classified waters?
No

If No, skip question 13.

13. Does this construction activity disturb land with no existing impervious cover and where the Soil Slope Phase is identified as an E or F on the
USDA Soil Survey?
No

If Yes, what is the acreage to be disturbed?
NONE PROVIDED

14. Will the project disturb soils within a State regulated wetland or the protected 100 foot adjacent area?
No

15. Does the site runoff enter a separate storm sewer system (including roadside drains, swales, ditches, culverts, etc)?



No

16. What is the name of the municipality/entity that owns the separate storm sewer system?
NONE PROVIDED

17. Does any runoff from the site enter a sewer classified as a Combined Sewer?
No

18. Will future use of this site be an agricultural property as defined by the NYS Agriculture and Markets Law?
No

19. Is this property owned by a state authority, state agency, federal government or local government?
No

20. Is this a remediation project being done under a Department approved work plan? (i.e. CERCLA, RCRA, Voluntary Cleanup Agreement, etc.)
No

Required SWPPP Components

21. Has the required Erosion and Sediment Control component of the SWPPP been developed in conformance with the current NYS Standards and
Specifications for Erosion and Sediment Control (aka Blue Book)?
Yes

22. Does this construction activity require the development of a SWPPP that includes the post-construction stormwater management practice
component (i.e. Runoff Reduction, Water Quality and Quantity Control practices/techniques)?
Yes

If you answered No in question 22, skip question 23 and the Post-construction Criteria and Post-construction SMP Identification sections.

23. Has the post-construction stormwater management practice component of the SWPPP been developed in conformance with the current NYS
Stormwater Management Design Manual?
Yes

24. The Stormwater Pollution Prevention Plan (SWPPP) was prepared by:
Professional Engineer (P.E.)

SWPPP Preparer
LAWRENCE J. PAGGI, P.E., P.C.

Contact Name (Last, Space, First)
PAGGI LAWRENCE

Mailing Address
43 BROAD STREET

City
FISHKILL

State
NEW YORK

Zip
12524

Phone
845-897-2375

Email



LJPAGGI@QOPTONLINE.NET

Download SWPPP Preparer Certification Form

Please take the following steps to prepare and upload your preparer certification form: 1) Click on the link below to download a blank certification form 2) The
certified SWPPP preparer should sign this form 3) Scan the signed form 4) Upload the scanned document

Download SWPPP Preparer Certification Form

Please upload the SWPPP Preparer Certification - Attachment
SWPPP Preparer Certification Form (GP-0-15-002).pdf
Comment: NONE PROVIDED

Erosion & Sediment Control Criteria

25, Has a construction sequence schedule for the planned management practices been prepared?

Yes

26. Select all of the erosion and sediment control practices that will be employed on the project site:

Temporary Structural
Dust Control

Sediment Traps

Silt Fence

Stabilized Construction Entrance
Storm Drain Inlet Protection

Biotechnical
None

Vegetative Measures
Mulching

Seeding
Topsoiling

Permanent Structural
Diversion

Rock Outlet Protection

Other
NONE PROVIDED

Post-Construction Criteria

* IMPORTANT: Completion of Questions 27-39 is not required if response to Question 22 is No.

27. Identify all site planning practices that were used to prepare the final site plan/layout for the project.
Preservation of Undisturbed Area
Reduction of Clearing and Grading
Roadway Reduction
Parking Reduction

27a. Indicate which of the following soil restoration criteria was used to address the requirements in Section 5.1.6("Soil Restoration") of the Design
Manual (2010 version).
All disturbed areas will be restored in accordance with the Soil Restoration requirements in Table 5.3 of the Design Manual (see page 5-22).

28. Provide the total Water Quality Volume (WQv) required for this project (based on final site plan/layout). (Acre-feet)



1.24

29. Post-construction SMP Identification

Use the Post-construction SMP Identification section to identify the RR techniques (Area Reduction), RR techniques(Volume Reduction) and Standard SMPs
with RRv Capacity that were used to reduce the Total WQv Required (#28). Identify the SMPs to be used by providing the total impervious area that contributes
runoff to each technique/practice selected. For the Area Reduction Techniques, provide the total contributing area (includes pervious area) and, if applicable, the
total impervious area that contributes runoff to the technique/practice. Note: Redevelopment projects shall use the Post-Construction SMP Identification section
to identify the SMPs used to treat and/or reduce the WQv required. If runoff reduction techniques will not be used to reduce the required WQyv, skip to question
33a after identifying the SMPs.

30. Indicate the Total RRv provided by the RR techniques (Area/Volume Reduction) and Standard SMPs with RRv capacity identified in question 29.
(acre-feet)
0.42

31. Is the Total RRv provided (#30) greater than or equal to the total WQv required (#28)?

No

If Yes, go to question 36. If No, go to question 32.

32. Provide the Minimum RRv required based on HSG. [Minimum RRv Required = (P) (0.95) (Ai) / 12, Ai=(s) (Aic)] (acre-feet)
0.36

32a. Is the Total RRv provided (#30) greater than or equal to the Minimum RRv Required (#32)?
Yes

If Yes, go to question 33.

Note: Use the space provided in question #39 to summarize the specific site limitations and justification for not reducing 100% of WQv required (#28). A detailed
evaluation of the specific site limitations and justification for not reducing 100% of the WQv required (#28) must also be included in the SWPPP. If No, sizing
criteria has not been met; therefore, NOI can not be processed. SWPPP preparer must modify design to meet sizing criteria.

33. SMPs

Use the Post-construction SMP Identification section to identify the Standard SMPs and, if applicable, the Alternative SMPs to be used to treat the remaining
total WQv (=Total WQv Required in #28 - Total RRv Provided in #30). Also, provide the total impervious area that contributes runoff to each practice selected.
NOTE: Use the Post-construction SMP Identification section to identify the SMPs used on Redevelopment projects.

33a. Indicate the Total WQv provided (i.e. WQv treated) by the SMPs identified in question #33 and Standard SMPs with RRv Capacity identified in
question #29. (acre-feet)
0.82

Note: For the standard SMPs with RRv capacity, the WQv provided by each practice = the WQv calculated using the contributing drainage area to the practice -
provided by the practice. (See Table 3.5 in Design Manual)

34. Provide the sum of the Total RRv provided (#30) and the WQv provided (#33a).
1.24

35. Is the sum of the RRv provided (#30) and the WQv provided (#33a) greater than or equal to the total WQv required (#28)?
Yes

If Yes, go to question 36. If No, sizing criteria has not been met; therefore, NOI can not be processed. SWPPP preparer must modify design to meet sizing
criteria.

36. Provide the total Channel Protection Storage Volume (CPv required and provided or select waiver (#36a), if applicable.

CPv Required (acre-feet)
2.35



CPv Provided (acre-feet)
2.62

36a. The need to provide channel protection has been waived because:

37. Provide the Overbank Flood (Qp) and Extreme Flood (Qf) control criteria or select waiver (#37a), if applicable.

Overbank Flood Control Criteria (Qp)

Pre-Development (CFS)
159.97

Post-Development (CFS)
68.89

Total Extreme Flood Control Criteria (Qf)

Pre-Development (CFS)
398.64

Post-Development (CFS)
282.14

37a. The need to meet the Qp and Qf criteria has been waived because:

38. Has a long term Operation and Maintenance Plan for the post-construction stormwater management practice(s) been developed?
Yes

If Yes, Identify the entity responsible for the long term Operation and Maintenance
NONE PROVIDED

39. Use this space to summarize the specific site limitations and justification for not reducing 100% of WQv required (#28). (See question #32a) This
space can also be used for other pertinent project information.
DUE TO SITE LIMITATIONS, WHICH INCLUDE SEASONAL HIGH GROUNDWATER AND SHALLOW DEPTH TO BEDROCK, THE TOTAL WQv WAS NOT
REDUCED BY APPLICATION OF RR TECHNIQUES AND STANDARD SMP's WITH RRv CAPACITY.

Post-Construction SMP Identification

Runoff Reduction (RR) Techniques, Standard Stormwater Management Practices (SMPs) and Alternative SMPs

Identify the Post-construction SMPs to be used by providing the total impervious area that contributes runoff to each technique/practice selected. For the Area
Reduction Techniques, provide the total contributing area (includes pervious area) and, if applicable, the total impervious area that contributes runoff to the
technique/practice.

RR Techniques (Area Reduction)

Round to the nearest tenth

Total Contributing Acres for Conservation of Natural Area (RR-1)
NONE PROVIDED

Total Contributing Impervious Acres for Conservation of Natural Area (RR-1)
NONE PROVIDED

Total Contributing Acres for Sheetflow to Riparian Buffers/Filter Strips (RR-2)



NONE PROVIDED

Total Contributing Impervious Acres for Sheetflow to Riparian Buffers/Filter Strips (RR-2)
NONE PROVIDED

Total Contributing Acres for Tree Planting/Tree Pit (RR-3)
NONE PROVIDED

Total Contributing Impervious Acres for Tree Planting/Tree Pit (RR-3)
NONE PROVIDED

Total Contributing Acres for Disconnection of Rooftop Runoff (RR-4)
NONE PROVIDED

RR Techniques (Volume Reduction)

Total Contributing Impervious Acres for Disconnection of Rooftop Runoff (RR-4)
NONE PROVIDED

Total Contributing Impervious Acres for Vegetated Swale (RR-5)
NONE PROVIDED

Total Contributing Impervious Acres for Rain Garden (RR-6)
NONE PROVIDED

Total Contributing Impervious Acres for Stormwater Planter (RR-7)
NONE PROVIDED

Total Contributing Impervious Acres for Rain Barrel/Cistern (RR-8)
NONE PROVIDED

Total Contributing Impervious Acres for Porous Pavement (RR-9)
NONE PROVIDED

Total Contributing Impervious Acres for Green Roof (RR-10)
NONE PROVIDED

Standard SMPs with RRv Capacity

Total Contributing Impervious Acres for Infiltration Trench (I-1)
NONE PROVIDED

Total Contributing Impervious Acres for Infiltration Basin (I-2)
NONE PROVIDED

Total Contributing Impervious Acres for Dry Well (1-3)
NONE PROVIDED

Total Contributing Impervious Acres for Underground Infiltration System (I-4)
NONE PROVIDED

Total Contributing Impervious Acres for Bioretention (F-5)
6.18

Total Contributing Impervious Acres for Dry Swale (0O-1)
NONE PROVIDED

Standard SMPs



Total Contributing Impervious Acres for Micropool Extended Detention (P-1)
NONE PROVIDED

Total Contributing Impervious Acres for Wet Pond (P-2)
NONE PROVIDED

Total Contributing Impervious Acres for Wet Extended Detention (P-3)
NONE PROVIDED

Total Contributing Impervious Acres for Multiple Pond System (P-4)
NONE PROVIDED

Total Contributing Impervious Acres for Pocket Pond (P-5)
3.62

Total Contributing Impervious Acres for Surface Sand Filter (F-1)
NONE PROVIDED

Total Contributing Impervious Acres for Underground Sand Filter (F-2)
NONE PROVIDED

Total Contributing Impervious Acres for Perimeter Sand Filter (F-3)
NONE PROVIDED

Total Contributing Impervious Acres for Organic Filter (F-4)
NONE PROVIDED

Total Contributing Impervious Acres for Shallow Wetland (W-1)
NONE PROVIDED

Total Contributing Impervious Acres for Extended Detention Wetland (W-2)
NONE PROVIDED

Total Contributing Impervious Acres for Pond/Wetland System (W-3)
NONE PROVIDED

Total Contributing Impervious Acres for Pocket Wetland (W-4)
NONE PROVIDED

Total Contributing Impervious Acres for Wet Swale (0-2)
NONE PROVIDED

Alternative SMPs (DO NOT INCLUDE PRACTICES BEING USED FOR PRETREATMENT ONLY)

Total Contributing Impervious Area for Hydrodynamic
NONE PROVIDED

Total Contributing Impervious Area for Wet Vault
NONE PROVIDED

Total Contributing Impervious Area for Media Filter
NONE PROVIDED

"Other" Alternative SMP?
NONE PROVIDED

Total Contributing Impervious Area for "Other"
NONE PROVIDED

Provide the name and manufaturer of the alternative SMPs (i.e. proprietary practice(s)) being used for WQv treatment.



Note: Redevelopment projects which do not use RR techniques, shall use questions 28, 29, 33 and 33a to provide SMPs used, total WQv
required and total WQv provided for the project.

Manufacturer of Alternative SMP
NONE PROVIDED

Name of Alternative SMP
NONE PROVIDED

Other Permits
40. Identify other DEC permits, existing and new, that are required for this project/facility.

None

If SPDES Multi-Sector GP, then give permit ID
NONE PROVIDED

If Other, then identify
NONE PROVIDED

41. Does this project require a US Army Corps of Engineers Wetland Permit?
Yes

If "Yes," then indicate Size of Impact, in acres, to the nearest tenth
0.2

42. If this NOI is being submitted for the purpose of continuing or transferring coverage under a general permit for stormwater runoff from
construction activities, please indicate the former SPDES number assigned.
NONE PROVIDED

MS4 SWPPP Acceptance

43. Is this project subject to the requirements of a regulated, traditional land use control MS4?
Yes - Please attach the MS4 Acceptance form below

If No, skip question 44

44. Has the "MS4 SWPPP Acceptance” form been signed by the principal executive officer or ranking elected official and submitted along with this
NOI?

MS4 SWPPP Acceptance Form Download

Download form from the link below. Complete, sign, and upload.

MS4 SWPPP Acceptance Form

MS4 Acceptance Form Upload - Attachment
NONE PROVIDED
Comment: NONE PROVIDED

Owner/Operator Certification

Owner/Operator Certification Form Download

Download the certification form by clicking the link below. Complete, sign, scan, and upload the form.

Owner/Operator Certification Form (PDF, 45KB)

Upload Owner/Operator Certification Form * - Attachment
SWPPP Preparer Certification Form.pdf



Comment: NONE PROVIDED

Attachments
Date

09/10/2019 12:01 PM

09/10/2019 11:25 AM

Status History
Date

None

Processing Steps

Step Name
Form Submitted

Deemed Complete

Attachment Name

SWPPP Preparer Certification Form.pdf

SWPPP Preparer Certification Form (GP-0-15-002).pdf

User Processing Status

Assigned To/Completed By

Toni Cioffi

Context

v1 - Owner/Operator Certification

v1 - Required SWPPP Components

Date Completed
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Contractor/Owner Certification Forms
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Central Hudson Gas & Electric Corporation - Contractors’ and Subcontractors’ Certification: (to be
signed and submitted by all Contractors and Subcontractors that will implement the erosion and sediment
control measures before they commence any construction activity)

I 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. I also
understand that the owner or operator must comply with the terms and conditions 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 standards. 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.

Each contractor who will be involved in the land development activity must provide proof that he/she has
obtained training and/or certification*® in proper erosion and sedimentation control practices and this proof
shall become part of the SWPPP for the land development activity.

*Trained Contractor — means an employee from a contracting (construction) firm that has received four (4)
hours of training, which has been 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 (2) years from the date this general permit is issued. After receiving the initial training, the trained
individual shall receive four (4) hours of training every three (3) years. This individual will be responsible
for implementation of the SWPPP.

Elements of the SWPPP for which the contractor/subcontractor is responsible:

Signature Date

Name Title

Name of Contracting Firm

Address of Contracting Firm

Telephone Number of Contracting Firm
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Appendix IV

Inspection Reports/General Contractor’s Designated Inspector Form
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Central Hudson Gas & Electric Corporation — SWPPP INSPECTION LOG

Date: Time:

Name Title

Description of the weather and soil conditions (e.g. dry, wet, saturated) at the time of the inspection:

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. Include discharges from conveyance systems (i.e.
pipes, culverts, ditches, etc.) and overland flow.

Description of the condition of the Receiving Waters at all points of discharge from the construction site.

Identification of all erosion and sediment control practices that need repair or maintenance (including 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:

Describe the 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:

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).
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Appendix V

Notice of Termination



New York State Department of Environmental Conservation
Division of Water
625 Broadway, 4th Floor
Albany, New York 12233-3505

*(NOTE: Submit completed form to address above)*

NOTICE OF TERMINATION for storm Water Discharges Authorized

under the SPDES General Permit for Construction Activity

Please indicate your permit identification number: NYR

I. Owner or Operator Information

1. Owner/Operator Name: Central Hudson Gas & Electric Corporation

2. Street Address: 284 South Avenue

3. City/State/Zip:  Poughkeepsie, NY 12601

4. Contact Person: Jessica D. Caserto 4a.Telephone: g415_486-5485

4b. Contact Person E-Mail: JCaserto@Cenhudlcom

Il. Project Site Information

5. Project/Site Name: CHG&E Corporation Training Center

6. Street Address:  2229-2271 Route 9W

7. City/zzip:  Town of Ulster, NY 12449

8. County: Ulster

lll. Reason for Termination

9a. o All disturbed areas have achieved final stabilization in accordance with the general permit and
SWPPP. *Date final stabilization completed (month/year):

9b. o Permit coverage has been transferred to new owner/operator. Indicate new owner/operator’s
permit identification number: NYR

(Note: Permit coverage can not be terminated by owner identified in I.1. above until new
owner/operator obtains coverage under the general permit)

9c. o Other (Explain on Page 2)

IV. Final Site Information:

10a. Did this construction activity require the development of a SWPPP that includes post-construction
stormwater management practices? oyes ono ( If no, go to question 10f.)

10b. Have all post-construction stormwater management practices included in the final SWPPP been
constructed? oyes ono  (If no, explain on Page 2)

10c. Identify the entity responsible for long-term operation and maintenance of practice(s)?

Page 1 of 3
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NOTICE OF TERMINATION for storm Water Discharges Authorized under the

SPDES General Permit for Construction Activity - continued

10d. Has the entity responsible for long-term operation and maintenance been given a copy of the
operation and maintenance plan required by the general permit? o yes ono

10e. Indicate the method used to ensure long-term operation and maintenance of the post-construction
stormwater management practice(s):

o Post-construction stormwater management practice(s) and any right-of-way(s) needed to
maintain practice(s) have been deeded to the municipality.

o Executed maintenance agreement is in place with the municipality that will maintain the
post-construction stormwater management practice(s).

o For post-construction stormwater management practices that are privately owned, a mechanism
is in place that requires operation and maintenance of the practice(s) in accordance with the operation
and maintenance plan, such as a deed covenant in the owner or operator’s deed of record.

o For post-construction stormwater management practices that are owned by a public or private
institution (e.g. school, university or hospital), government agency or authority, or public utility; policy and
procedures are in place that ensures operation and maintenance of the practice(s) in accordance with the
operation and maintenance plan.

10f. Provide the total area of impervious surface (i.e. roof, pavement, concrete, gravel, etc.) constructed
within the disturbance area?
(acres)

11. Is this project subject to the requirements of a regulated, traditional land use control MS4? o yes
o no
(If Yes, complete section VI - “MS4 Acceptance” statement

V. Additional Information/Explanation:
(Use this section to answer questions 9c. and 10b., if applicable)

VL. MS4 Acceptance - MS4 Official (principal executive officer or ranking elected official) or Duly
Authorized Representative (Note: Not required when 9b. is checked -transfer of coverage)

| have determined that it is acceptable for the owner or operator of the construction project identified in
question 5 to submit the Notice of Termination at this time.

Printed Name:

Title/Position:

Signature: Date:
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NOTICE OF TERMINATION for Storm Water Discharges Authorized under the

SPDES General Permit for Construction Activity - continued

VII. Qualified Inspector Certification - Final Stabilization:

| hereby certify that all disturbed areas have achieved final stabilization as defined in the current version
of the general permit, and that all temporary, structural erosion and sediment control measures have
been removed. 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.

Printed Name:

Title/Position:

Signature: Date:

VIIl. Qualified Inspector Certification - Post-construction Stormwater Management Practice(s):

| hereby certify that all post-construction stormwater management practices have been constructed in
conformance with the SWPPP. 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.

Printed Name:

Title/Position:

Signature: Date:

IX. Owner or Operator Certification

| hereby certify that this document was prepared by me or under my direction or supervision. My
determination, based upon my inquiry of the person(s) who managed the construction activity, or those
persons directly responsible for gathering the information, is that the information provided in this
document is true, accurate and complete. 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.

Printed Name:

Title/Position:

Signature: Date:

(NYS DEC Notice of Termination - January 2015)
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Appendix VI

MS4 SWPPP Acceptance Form



NEWYORK | Department of

STATE QF .
orportuNTY | ENVironmental

Conservation

NYS Department of Environmental Conservation
Division of Water
625 Broadway, 4th Floor
Albany, New York 12233-3505

MS4 Stormwater Pollution Prevention Plan (SWPPP) Acceptance

Form
for
Construction Activities Seeking Authorization Under SPDES General Permit
*(NOTE: Attach Completed Form to Notice Of Intent and Submit to Address Above)

. Project Owner/Operator Information

1. Owner/Operator Name: CHG&E Corporation

2. Contact Person: Jessica D. Caserto

3. Street Address: 284 South Avenue

4. City/State/Zip: Poughkeepsie, NY 12601

Il. Project Site Information

5. Project/Site Name: CHG&E Corporation Training Center
6. Street Address: 2229-2271 Route 9W

7. City/State/Zip: Town of Ulster, NY 12449

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

8. SWPPP Reviewed by:

9. Title/Position:

10. Date Final SWPPP Reviewed and Accepted:

IV. Regulated MS4 Information

11. Name of MS4:

12. MS4 SPDES Permit Identification Number: NYR20A

13. Contact Person:

14. Street Address:

15. City/State/Zip:

16. Telephone Number:
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MS4 SWPPP Acceptance Form - continued

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

| hereby certify that the final Stormwater 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).
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

(NYS DEC - MS4 SWPPP Acceptance Form - January 2015)

Page 2 of 2
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Appendix VII

Bioretention Practice and Stormwater Pond Operation, Maintenance,
and Management Inspection Checklist



New York State Stormwater Management Design Manual

Bioretention Operation, Maintenance and
Management Inspection Checklist

Project:
Location:
Site Status:
Date:

Time:

Inspector:

Appendix G

MAINTENANCE ITEM SATISFACTORY | )\ er e
UNSATISFACTORY

1. Debris Cleanout (Monthly)

Bioretention and contributing areas
clean of debris

No dumping of yard wastes into
practice

Litter (branches, etc.) have been
removed

2. Vegetation (Monthly)

Plant height not less than design
water depth

Fertilized per specifications

Plant composition according to
approved plans

No placement of inappropriate plants

Grass height not greater than 6 inches

No evidence of erosion

3. Check Dams/Energy Dissipaters/Sumps (Annual, After Major Storms)

No evidence of sediment buildup

G-10



New York State Stormwater Management Design Manual Appendix G

MAINTENANCE ITEM SATISFACTORY |
UNsaTISFACTORy | COMMENTS

Sumps should not be more than 50%
full of sediment

No evidence of erosion at downstream
toe of drop structure

4. Dewatering (Monthly)

Dewaters between storms

No evidence of standing water

5. Sediment Deposition (Annual)

Swale clean of sediments

Sediments should not be > 20% of
swale design depth

6. Outlet/Overflow Spillway (Annual, After Major Storms)

Good condition, no need for repair

No evidence of erosion

No evidence of any blockages
7. Integrity of Filter Bed  (Annual)

Filter bed has not been blocked or
filled inappropriately




Appendix G: Maintenance Inspection Checklists

Stormwater Pond/Wetland Operation, Maintenance and
Management Inspection Checklist

Project
Location:
Site Status:

Date:
Time:

Inspector:

Satisfactory/

Maintenance ltem Unsatisfactory

Comments

1. Embankment and emergency spillway (Annual, After Major Storms)

1. Vegetation and ground cover adequate

2. Embankment erosion

3. Animal burrows

4. Unauthorized planting

5. Cracking, bulging, or sliding of dam

a. Upstream face

b. Downstream face

c. At or beyond toe

downstream

upstream

d. Emergency spillway

6.Pond, toe & chimney drains clear and functioning

7.Seeps/leaks on downstream face

8.Slope protection or riprap failure

9. Vertical/horizontal alignment of top of dam “As-Built’
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Appendix G

Maintenance Item

Satisfactory/
Unsatisfactory

Comments

10. Emergency spillway clear of obstructions and debris

11. Other (specify)

2. Riser and principal spillway (Annual)

Type: Reinforced concrete
Corrugated pipe
Masonry

1. Low flow orifice obstructed

2. Low flow trash rack.
a. Debris removal necessary

b. Corrosion control

3. Weir trash rack maintenance
a. Debris removal necessary

b. corrosion control

4. Excessive sediment accumulation insider riser

5. Concrete/masonry condition riser and barrels
a. cracks or displacement

b. Minor spalling (<1")

c. Major spalling (rebars exposed)

d. Joint failures

e. Water tightness

6. Metal pipe condition

7. Control valve
a. Operational/exercised

b. Chained and locked

8. Pond drain valve
a. Operational/exercised

b. Chained and locked

9. Outfall channels functioning

10. Other (specify)
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Appendix G

Maintenance Item

Satisfactory/
Unsatisfactory

Comments

3. Permanent Pool (Wet Ponds) (monthly)

1. Undesirable vegetative growth

2. Floating or floatable debris removal required

3. Visible pollution

4. Shoreline problem

5. Other (specify)

4. Sediment Forebays

1.Sedimentation noted

2. Sediment cleanout when depth < 50% design depth

5. Dry Pond Areas

1. Vegetation adequate

2. Undesirable vegetative growth

3. Undesirable woody vegetation

4. Low flow channels clear of obstructions

5. Standing water or wet spots

6. Sediment and / or trash accumulation

7. Other (specify)

6. Condition of Outfalls (Annual , After Major Storms)

1. Riprap failures

2. Slope erosion

3. Storm drain pipes

4 Endwalls / Headwalls

5. Other (specify)

7. Other ( Monthly)

1. Encroachment on pond, wetland or easement area
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Satisfactory/

Unsatisfactory Comments

Maintenance Item

2. Complaints from residents

3.Aesthetics
a. Grass growing required

b. Graffiti removal needed

c. Other (specify)

4. Conditions of maintenance access routes.

5. Signs of hydrocarbon build-up

6. Any public hazards (specify)

8. Wetland Vegetation (Annual)

1. Vegetation healthy and growing

Wetland maintaining 50% surface area coverage of
wetland plants after the second growing season.

(If unsatisfactory, reinforcement plantings needed)

2. Dominant wetland plants:
Survival of desired wetland plant species
Distribution according to landscaping plan?
3. Evidence of invasive species

4. Maintenance of adequate water depths for desired
wetland plant species

5. Harvesting of emergent plantings needed

6. Have sediment accumulations reduced pool volume
significantly or are plants “choked” with sediment

7. Eutrophication level of the wetland.

8. Other (specify)

Comments:

G4



LAWRENCE J. PAGGI, PE, PC

Appendix VIII

OPRHP website information
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Appendix IX

Drainage Report



HYDROLOGICAL ANALYSIS

Prepared For

Central Hudson Gas & Electric Corporation
(Training Academy, Training Annex, PCC,
Outdoor Pole Yard and Gas Village)

Town of Ulster
Ulster County, New York

July 2019
Revised September 2019

Prepared By
LAWRENCE J. PAGGI,PE,PC
43 Broad Street

Fishkill, New York 12524



LAWRENCE J. PAGGI, PE, PC
Introduction:

This report provides an analysis of existing and proposed drainage conditions for the Central Hudson Gas &
Electric Corporation. The project site is currently a vacant lot located on N.Y.S. Route 9W in the Town of
Ulster, Ulster County, New York. The project site will be accessed from the existing Central Hudson Gas &
Electric Kingston Facility located along the southerly property line on the adjacent parcel. The secondary
emergency access to the site will be provided from Eastern Parkway located along the northerly property
line.

The proposed improvements will include construction of a Training Facility Building, Primary Control
Center (PCC) Building, Training Annex Building, Outdoor Pole Yard, Gas Village and associated driveways
and parking areas. The area of the new development currently includes wooded area. There are unregulated
streams and an area of Federal Wetland located in the southwest corner of the parcel.

The entire project contains 56.51 acres and the total area of disturbance is approximately 28.7 acres. No
more than five (5) acres of soil shall be disturbed at any time without prior written approval from the MS4.
This report demonstrates that runoff from the project area will be controlled to predevelopment values to
mitigate impact to downstream conditions. The area of disturbance exceeds the threshold of 1 acre, which
requires preparation of a stormwater pollution prevention plan (SWPPP) in conformance with the New York
State Department of Environmental Conservation (NYSEC) general permit for stormwater discharges from
construction activities (GP-0-15-002). The proposed design meets all of the permit requirements for water
quality treatment and runoff quantity control in conformance to the current Stormwater Design Manual.

The computer program HydroCAD 10.0, was employed to generate hydrographs for the 1, 2, 10, 25 and 100-
year design storms with a duration of 24 hours. Precipitation distribution data was generated from the USDA
NRCS Win TR20 software. A Type Il rainfall distribution was applied. The following rainfall amounts for
each frequency have been used in the analysis: 1-year — 2.68”, 2-year — 3.24”, 10-year — 4.76”, 25-year —
5.93”, 100-year — 8.30”.

Soils:

According to the soil survey map of the USDA Natural Resources Conservation Service, there are ten soil
mapping unit types mapped within the Project Area. The soils information is summarized below:

Map Unit | Map Unit name Soil Description Hydrologic

Symbol Soil Group

Cc Canandaigua Silt Loam Poorly and very poorly drained “D”

FAE Farmington-Rock outcrop Well Drained, Somewhat Excessively “C”
complex, steep Drained

PIB Plainfield loamy sand, 0 to | Excessively Drained “A”
8 percent slopes

PrC Plainfield-Rock outcrop Excessively Drained “A”
complex, rolling

Ra Raynham silt loam Poorly drained “C”

RhA Rhinebeck silt loam, 0to 3 | Somewhat poorly drained “D”

percent slope

RVA Riverhead fine sandy loam, | Well drained “B”

2
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0 to 3 percent slope

STD Stockbridge-Farmington- Well drained “B”and “C”
rock outcrop complex, hilly

WsA Williamson silt loam, 0 to 3 | Moderately well drained “C”
percent slopes

WsB Williamson silt loam, 3to 8 | Moderately well drained “C”
percent slopes

Stockbridge-Farmington-rock outcrop complex was modeled as 30% of soil group “B”, 50% of soil group
“C” and 20% of rock outcrop.

A soils map is included in Appendix A for reference.

Predevelopment Drainage Analysis:

The area of the project site that is being modified to the extent that will affect existing drainage conditions
has been evaluated in this drainage analysis. The existing drainage condition for the project area has been
modeled as two sub-areas, A and B, based upon ultimate point of discharge from the project site. These
basins are described below, along with a summary of their hydrologic conditions:

Drainage Area A (Design Point 1) includes the northerly portion of the project site and offsite contributing
drainage area. This drainage basin discharges overland in a westerly direction toward an existing low area
located approximately midway along the westerly boundary of the site.

Approximately 7.2 acres of this basin includes offsite contributing area. The offsite contributing area has
been modeled as impervious cover with the balance modeled as woods in good condition. The area within
the project site has been modeled as woods in good condition.

Drainage Area B (Design Point 2) includes the southerly part of the project site. The drainage basin
discharges overland in a westerly direction toward the existing wetland, which includes a pond at the
southwest corner of the site, and ultimately discharges into the Esopus Creek.

Approximately 5.41 acres of this basin includes offsite contributing drainage area, known as the Bread Alone
Bakery site. The offsite contributing area has been modeled as impervious cover and woods and lawn in
good condition. The area within the project site has been modeled as water surface with the balance modeled
as woods in good and fair conditions.

The existing Central Hudson site adjacent to the south end of the project also discharges to the existing pond
in the southwest corner of the site. This discharge occurs downstream of any proposed development and will
not impact the evaluation of the hydrology to the design point since this area remains unchanged. Therefore,
the existing Central Hudson site has not been included in the evaluation.

Predevelopment Peak Flow Values

Peak flow discharge values were determined for the 1, 2, 10 (Qp), 25 and 100 (Qf) design storm events.
Peak Flow Discharge (cfs)

Drainage Area lyr 2yr 10yr 25yr 100yr

Design point 1 30.74 49.94 110.89 162.92 274.58
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Design Point 2 13.02 21.59 49.08 72.86 124.06

Existing condition hydrographs can be found in Appendix B of this report.

Postdevelopment Drainage Analysis:

The proposed stormwater management has been designed to conform to the guidelines established in the
New York State Stormwater Design Manual, January 2015.

Step 1: Site Planning

A. Conserve Natural Areas — Natural drainage design points will be maintained; retention of forest cover
and undisturbed soils will be maintained where possible; the minimum required clearing and grading to
accomplish the project goals is proposed.

B. Reduce Impervious Cover — proposing minimum sizes, allowed by the Town of Ulster Code, for parking
and roadway width will reduce impact of development.

Step 2: Determine Water Quality Volume (WQv)

The calculations of water quality storage volume, using NYSDEC Green Infrastructure Spreadsheets for
WQV calculations, are provided in Appendix C of this report.

Step 3: Runoff Reduction by Applying Green Infrastructure Techniques and Standard SMP’s with
RRv Capacity

Proposed Bioretention Practices, which are identified as a standard SMPs with runoff reduction capacity
(RRv), will provide the minimum runoff reduction (RRv) required from the newly constructed impervious
areas. Due to site limitations, which include seasonal high groundwater and shallow depth to bedrock,
infiltration practices are not viable and the total WQv cannot be reduced by the proposed Bioretention
Practices. The calculations of RRv provided by the Bioretention Practices, using NYSDEC Green
Infrastructure Spreadsheets, are provided in Appendix C of this report.

Step 4: Determine the required RRv
The calculations of the required RRv are provided in Appendix C of this report.

Step 5: Apply SMP’s to address remaining WQv

Proposed Bioretention Practices will provide the minimum runoff reduction (RRv). The treatment of the
remaining WQv from the newly constructed impervious areas will be provided by the Bioretention Practices
and Pocket Ponds. Pocket Ponds (P-5) identified as a Standard SMPs used for treatment of the water quality
volume. The calculations of RRv and treated volume provided by the Bioretention Practices and Pocket
Ponds are provided in Appendix C of this report.

Step 6: Apply volume and peak rate control practices:

Proposed Detention Basin and Pocket Pond #2 will provide stream channel protection by providing 24-hour
extended detention of the one-year, 24-hour storm event and will attenuate the post-development 10-year and
100-year peak discharge rates to predevelopment rates (refer to hydrograph routings for 10-year and 100-
year storm).
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In the postdevelopment drainage condition the drainage area has been divided into eight sub-areas based on
ultimate point of discharge. These sub-areas are described below, along with a summary of their hydrologic
conditions.

Drainage Area A (Design Point 1) - includes an uphill portion of predevelopment drainage area A. This area
will remain relatively unchanged in the post-development condition.

Storm water runoff from this sub-area will discharge overland or will be collected by a series of the diversion
swales, catch basins and underground pipe system, which will convey runoff to the proposed Detention
Basin. The proposed Detention Basin located inside this basin will provide channel protection and will
control the ten- and one hundred-year design storms. The proposed outlet control structure and discharge
pipes will convey runoff from the Detention Basin toward the existing lower area located along the westerly
boundary of the site.

The offsite contributing area located inside this basin has been modeled as impervious cover with the balance
modeled as woods in good condition. The area within the project site has been modeled as lawn in good
condition (grass cover >75%) and woods in good condition.

Drainage Area Al (Design Point 1) — includes northerly portion of the proposed site development. Storm
water runoff from this sub-area will discharge overland toward the proposed Bioretention Area 1. The
proposed Bioretention Practice 1 will provide the minimum required runoff reduction (RRv) and treatment
of the remaining WQv from the newly constructed impervious areas. Proposed pea gravel diaphragm will
provide a pretreatment volume of the 25% of the required WQv. Overflow from the Bioretention Area 1
during larger storm events will be directed toward the above-mentioned Detention Basin. Bioretention Area
1 will be equipped with a 6-inch perforated underdrain pipe installed in a gravel layer. Discharge from the
underdrain will be directed toward the existing lower area located along the westerly boundary of the site.

The area within the sub-area has been modeled as impervious surface with the balance modeled as lawn in
good condition (grass cover >75%) and woods in good condition.

Drainage Area A2 (Design Point 1) — includes area of the proposed Gas Village, a portion of the roadway
and driveway access to the proposed Annex Building. Stormwater runoff from this sub-area will discharge
overland toward the proposed Bioretention Area 2. The proposed Bioretention Practice 2 will provide the
minimum required runoff reduction (RRv) and treatment of the remaining WQv from the newly constructed
impervious areas. Proposed pea gravel diaphragm will provide a pretreatment volume of the 25% of the
required WQv. Overflow from the Bioretention Area 2 during larger storm events will be directed toward the
above-mentioned Detention Basin. Bioretention Area 2 will be equipped with a 6-inch perforated underdrain
pipe installed in a gravel layer. Discharge from the underdrain will be directed toward the existing lower area
located along the westerly boundary of the site.

The area within the sub-area has been modeled as impervious surface with the balance modeled as lawn in
good condition (grass cover >75%) and woods in good condition.

Drainage Area A3 (Design Point 1) — includes proposed northerly parking area and a portion of the
roadway. Storm water runoff from this sub-area will discharge overland or will be collected by a series of the
catch basins and underground pipe system that will convey runoff to the proposed Pocket Pond 1 located
inside this basin. A flow diversion structure (CB11) will divert WQv to the Pocket Pond 1 and will allow
larger storm events to bypass and discharge to the above-mentioned Detention Basin. Proposed pea gravel

5




LAWRENCE J. PAGGI, PE, PC
diaphragm will provide a pretreatment volume of 10% of the required WQv. Proposed grass filter strip will
provide additional pretreatment of the runoff from the adjacent roadway.

The area within the sub-area has been modeled as impervious surface with the balance modeled as lawn in
good condition (grass cover >75%) and woods in good condition.

Drainage Area A4 (Design Point 1) — includes area of the Training Facility Building, Primary Control
Center (PCC) Building and Training Annex Building. Buildings will be equipped with the internal roof drain
systems. A series of the catch basins and underground pipe system will connect roof leaders to the proposed
Bioretention Area 3 located inside this drainage area. A flow diversion structure (CB18) will divert WQv to
the Bioretention Practice 3 and will allow larger storm events to bypass and discharge to the above-
mentioned Detention Basin. Bioretention Area 3 will be equipped with a 6-inch perforated underdrain pipe
installed in a gravel layer. Discharge from the underdrain will be directed toward the existing low area
located along the westerly boundary of the site. Generally, pretreatment for the roof discharge is not required
and therefore was not proposed.

The area within the sub-area has been modeled as impervious surface with the balance modeled as lawn in
good condition (grass cover >75%) and woods in good condition.

Drainage Area A5 (Design Point 1) - includes a portion of predevelopment drainage area A. This area will
remain relatively unchanged in the postdevelopment condition. This drainage area continues to discharge
overland in westerly direction toward the existing low area located along the westerly boundary of the site.

The area has been modeled as woods in good condition.

Drainage Area B (Design Point 2) - includes the proposed southerly parking area and a portion of the
driveway. The proposed development will result in an increase in impervious cover inside this drainage area.
Pocket Pond 2 located inside this basin will provide treatment of the WQv volume and channel protection
and will control the ten- and one hundred-year design storms. Storm water runoff from this sub-area will
discharge overland or will be collected by a series of the catch basins and underground pipe system that will
convey runoff to the Pocket Pond 2. Proposed forebay will provide a pretreatment volume of the 10% of the
required WQv. The proposed outlet control structure and discharge pipe will convey runoff from the Pocket
Pond 2 toward the existing wetland on site.

The area has been modeled as impervious surface with the balance modeled as a lawn in good condition
(grass cover >75%).

Drainage Area B1 (Design Point 2) - includes a portion of predevelopment drainage area B. This area will
remain relatively unchanged in the postdevelopment condition. This drainage area continues to discharge
overland in a westerly direction toward the existing wetland on site. This area includes 578 linear feet
(approximately 17,354 square feet) of the proposed entrance drive to the project site. Additional storage for
WQV treatment from the entrance drive within this basin was included in the Pocket Pond 2 design.

The offsite contributing area has been modeled as impervious cover with the balance modeled as woods and
lawn in good condition. The area within the project site has been modeled as water surface, impervious
surface with the balance modeled as woods in good and fair conditions.
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Postdevelopment Peak Flow Values

Peak flow discharge values were determined for the 1, 2, 10 (Qp), 25 and 100 (Qf) design storm events.
Peak Flow Discharge (cfs)

Drainage Area 1lyr 2yr 10yr 25yr 100yr
Design point 1 2.19 341 26.48 74.77 171.74
Design Point 2 12.84 19.99 42.56 64.28 110.63

Proposed condition hydrographs can be found in Appendix B of this report.

Pre-Post Development Peak Flow Values Comparison

Peak Flow Discharge (cfs)

Design Point lyr 2yr 10yr 25yr 100yr
Design point 1 -28.55 -46.53 -84.41 -88.15 -102.84
Design Point 2 -0.18 -1.6 -6.52 -8.58 -13.43

Diversion Swales Design:

Swale 1 — the runoff from the northeasterly portion of the post-development Area A discharges overland
toward proposed Diversion Swale 1. The resulting peak rate of flow toward the swale during the 100-year
design storm is 101.25 cfs. Proposed Diversion Swale 1 will convey the peak discharge at a maximum
velocity of 5.0 fps, at an average depth of 1.5”, providing at least 6” freeboard. Proposed swale depth is 2.0’.

Swale 2 — the runoff from the southeasterly portion of the post-development Area A discharges overland
toward proposed Diversion Swale 2. The resulting peak rate of flow toward the swale during the 100-year
design storm is 34.7 cfs. Proposed Diversion Swale 2 will convey the peak discharge at a maximum velocity
of 4.44 fps, at an average depth of 0.73, providing at least 6” freeboard. Proposed swale depth is 1.5".

Swale 3 - the runoff from the easterly portion of the post-development Area B1 discharges overland toward
the proposed Diversion Swale 3. The resulting peak rate of flow toward the swale during the 100-year design
storm is 6.09 cfs. Proposed Diversion Swale 3 will convey the peak discharge at a maximum velocity of 1.87
fps, at an average depth of 0.32’, providing at least 6” freeboard. Proposed swale depth is 1.0°.

Swale 4 - the runoff from the southeasterly portion of the post-development Area B1 discharges overland
toward proposed Diversion Swale 4. The resulting peak rate of flow toward the swale during the 100-year
design storm is 43.93 cfs. Proposed Diversion Swale 4 will convey the peak discharge at a maximum
velocity of 4.82 fps, at an average depth of 0.85’, providing at least 6” freeboard. Proposed swale depth is
1.5,

Swale 5 - the runoff from the northwesterly portion of the post-development Area A discharges overland
toward proposed Diversion Swale 5 that runs along the roadway in the Gas Village portion of the
development. The resulting peak rate of flow toward the swale during the 100-year design storm is 9.65 cfs.
Proposed Diversion Swale 5 will convey the peak discharge at a maximum velocity of 3.15 fps, at an average
depth of 0.5, providing at least 6” freeboard. Proposed swale depth is 1.0°.

7
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Channel Protection Volume (CPv):

Drainage Area A — discharges toward the proposed Detention Pond. The Detention Pond will provide
Stream Channel Protection Volume (CPv). The required CPv calculations are provided in Appendix C of this
report. The required CPv for Drainage Area A is 87,948 cf and storage provided in the Detention Pond from
elevation 158.0 to elevation 160.1 is 89,918 cf.

Drainage Area B — discharges toward Pocket Pond 2. Pocket Pond 2 will provide Stream Channel
Protection Volume (CPv). The required CPv calculations are provided in Appendix C of this report. The
required CPv for Drainage Area B is 14,524 cf and storage provided in Pocket Pond 2 from elevation 166.0
to elevation 167.0 is 24,054 cf.

Conclusion:

The stormwater management plan demonstrates that the proposed development will result in post-
construction hydrologic conditions with equal or lower runoff discharge rates and similar patterns of
drainage conveyance as those that currently exist in predevelopment conditions, along with an improved
quality of discharge.

APPENDICES

Appendix A Soil Map

Appendix B Hydrographs

Appendix C Green Infrastructure Spreadsheets for WQv and CPv calculations
Appendix D Pre- and Post-Development Watershed Delineation Maps
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Soil Map—Ulster County, New York
(CHG&E Training Facility Soil Map)
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Soil Map—UIster County, New York

CHG&E Training Facility Soil Map

Map Unit Legend

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

Cc Canandaigua silt loam 24 4.0%

FAE Farmington-Rock outcrop 6.9 11.5%
complex, steep

PIB Plainfield loamy sand, 0 to 8 3.4 5.8%
percent slopes

PrC Plainfield-Rock outcrop 0.7 1.1%
complex, rolling

Ra Raynham silt loam 1.4 2.4%

RhA Rhinebeck silt loam, 0 to 3 14 2.4%
percent slopes

RvA Riverhead fine sandy loam, 0 0.5 0.9%
to 3 percent slopes

STD Stockbridge-Farmington-Rock 216 36.4%
outcrop complex, hilly

w Water 0.6 1.1%

WsA Williamson silt loam, 0 to 3 13.6 22.9%
percent slopes

WsB Williamson silt loam, 3 to 8 6.9 11.6%
percent slopes

Totals for Area of Interest 59.5 100.0%

UsDA  Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Appendix B

Hydrographs
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09.04.19 CHG&E Training Predevelopment Type Il 24-hr 1-Year Rainfall=2.68"

Prepared by Lawrence J. Paggi, P.E., P.C. Printed 9/10/2019
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Time span=0.00-90.00 hrs, dt=0.05 hrs, 1801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment A: A Runoff Area=1,938,974 sf 12.62% Impervious Runoff Depth=0.62"
Flow Length=2,087" Tc=15.9 min CN=72 Runoff=30.74 cfs 2.318 af

Subcatchment B: B Runoff Area=871,065 sf 23.22% Impervious Runoff Depth=0.58"
Flow Length=1,028" Tc=15.0 min CN=71 Runoff=13.02 cfs 0.973 af

Total Runoff Area = 64.510 ac Runoff Volume =3.2 90 af Average Runoff Depth = 0.61"
84.09% Pervious =54.249 ac  15.91% Impervious = 10.261 ac
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Summary for Subcatchment A: A

Runoff = 30.74cfs@ 12.10 hrs, Volume= 2.318 af, Depth= 0.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Rainfall=2.68"

Area (sf) CN Description

123,997 98 Paved parking, roofs
* 120,704 98 Rock outcrop
181,055 55 Woods, Good, HSG B
1,513,218 70 Woods, Good, HSG C

1,938,974 72 Weighted Average

1,694,273 87.38% Pervious Area
244,701 12.62% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.3 100 0.6000 0.32 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
0.7 200 0.0800 4.55 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps
9.9 1,787 0.0150 3.01 69.16 Channel Flow,
Area= 23.0 sf Perim=52.3' r=0.44' n=0.035

159 2,087 Total

Subcatchment A: A

Hydrograph
{ 30.74¢cts |
30 3”437”;7437”3”3”imimimimimimimiﬁT:fyfFi?f'i?f‘i'f':“m
1! 1 1-YearRainfall=2.68" |
51| |4 = Runoff Area=1,938,974 f
1t 1 Runoff Volume=2.318 af |
82991 |4  Runoff Depth=0.62"
-1 1, Flowlength=2,087"
™ 9 Te=189mn
N ——7———/—7———‘———r——1———\———T———‘———r———‘———\———7———\———T—CN—:—72——
woqy 4
1 =
_: /

o

0O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
Time (hours)



09.04.19 CHG&E Training Predevelopment Type Il 24-hr 1-Year Rainfall=2.68"
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Summary for Subcatchment B: B

Runoff = 13.02 cfs @ 12.10 hrs, Volume= 0.973 af, Depth= 0.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Rainfall=2.68"

Area (sf) CN Description

108,929 98 Water Surface, HSG C
118,364 36 Woods, Fair, HSG A
24,231 60 Woods, Fair, HSG B
264,758 73 Woods, Fair, HSG C
67,830 79 Woods, Fair, HSG D
16,153 98 Rock Outcrop
77,187 98 Paved parking, roof
47,429 30 Woods, Good, HSG A
5,630 70 Woods, Good, HSG C
49,149 77 Woods, Good, HSG D
38,852 39 >75% Grass cover, Good, HSG A
45,985 80 >75% Grass cover, Good, HSG D
6,568 74  >75% Grass cover, Good, HSG C

871,065 71 Weighted Average

668,796 76.78% Pervious Area
202,269 23.22% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)y  (ft/sec) (cfs)
10.0 100 0.1200 0.17 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
4.4 682 0.0260 2.60 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps
0.6 246 0.0330 6.55 209.56 Channel Flow,
Area= 32.0 sf Perim=40.9' r=0.78" n=0.035

15.0 1,028 Total
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Flow (cfs)

Subcatchment B: B

Hydrograph
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09.04.19 CHG&E Training Predevelopment Type Il 24-hr 2-Year Rainfall=3.24"
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Time span=0.00-90.00 hrs, dt=0.05 hrs, 1801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment A: A Runoff Area=1,938,974 sf 12.62% Impervious Runoff Depth=0.95"
Flow Length=2,087" Tc=15.9 min CN=72 Runoff=49.94 cfs 3.541 af

Subcatchment B: B Runoff Area=871,065 sf 23.22% Impervious Runoff Depth=0.90"
Flow Length=1,028" Tc=15.0 min CN=71 Runoff=21.59 cfs 1.503 af

Total Runoff Area = 64.510 ac Runoff Volume =5.0 44 af Average Runoff Depth = 0.94"
84.09% Pervious =54.249 ac  15.91% Impervious = 10.261 ac
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Summary for Subcatchment A: A

Runoff = 4994 cfs @ 12.10 hrs, Volume= 3.541 af, Depth= 0.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.24"

Area (sf) CN Description

* 123,997 98 Paved parking, roofs
* 120,704 98 Rock outcrop
181,055 55 Woods, Good, HSG B
1,513,218 70 Woods, Good, HSG C

1,938,974 72 Weighted Average

1,694,273 87.38% Pervious Area
244,701 12.62% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.3 100 0.6000 0.32 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
0.7 200 0.0800 4.55 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps
9.9 1,787 0.0150 3.01 69.16 Channel Flow,
Area= 23.0 sf Perim=52.3' r=0.44' n=0.035

159 2,087 Total

Subcatchment A: A
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Summary for Subcatchment B: B

Runoff = 2159 cfs @ 12.09 hrs, Volume= 1.503 af, Depth= 0.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.24"

Area (sf) CN Description

108,929 98 Water Surface, HSG C
118,364 36 Woods, Fair, HSG A
24,231 60 Woods, Fair, HSG B
264,758 73 Woods, Fair, HSG C
67,830 79 Woods, Fair, HSG D
16,153 98 Rock Outcrop
77,187 98 Paved parking, roof
47,429 30 Woods, Good, HSG A
5,630 70 Woods, Good, HSG C
49,149 77 Woods, Good, HSG D
38,852 39 >75% Grass cover, Good, HSG A
45,985 80 >75% Grass cover, Good, HSG D
6,568 74  >75% Grass cover, Good, HSG C

871,065 71 Weighted Average

668,796 76.78% Pervious Area
202,269 23.22% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)y  (ft/sec) (cfs)
10.0 100 0.1200 0.17 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
4.4 682 0.0260 2.60 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps
0.6 246 0.0330 6.55 209.56 Channel Flow,
Area= 32.0 sf Perim=40.9' r=0.78" n=0.035

15.0 1,028 Total
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Flow (cfs)
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Time span=0.00-90.00 hrs, dt=0.05 hrs, 1801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment A: A Runoff Area=1,938,974 sf 12.62% Impervious Runoff Depth=2.01"
Flow Length=2,087" Tc=15.9 min CN=72 Runoff=110.89 cfs 7.473 af

Subcatchment B: B Runoff Area=871,065 sf 23.22% Impervious Runoff Depth=1.94"
Flow Length=1,028" Tc=15.0 min CN=71 Runoff=49.08 cfs 3.228 af

Total Runoff Area = 64.510 ac Runoff Volume =10. 701 af Average Runoff Depth = 1.99"
84.09% Pervious =54.249 ac  15.91% Impervious = 10.261 ac
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Summary for Subcatchment A: A

Runoff = 110.89 cfs @ 12.09 hrs, Volume= 7.473 af, Depth= 2.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.76"

Area (sf) CN Description
123,997 98 Paved parking, roofs
* 120,704 98 Rock outcrop
181,055 55 Woods, Good, HSG B
1,513,218 70 Woods, Good, HSG C

1,938,974 72 Weighted Average

1,694,273 87.38% Pervious Area
244,701 12.62% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.3 100 0.6000 0.32 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
0.7 200 0.0800 4.55 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps
9.9 1,787 0.0150 3.01 69.16 Channel Flow,
Area= 23.0 sf Perim=52.3' r=0.44' n=0.035

159 2,087 Total

Subcatchment A: A

Hydrograph
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Summary for Subcatchment B: B

Runoff = 49.08 cfs @ 12.08 hrs, Volume= 3.228 af, Depth= 1.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.76"

Area (sf) CN Description

108,929 98 Water Surface, HSG C
118,364 36 Woods, Fair, HSG A
24,231 60 Woods, Fair, HSG B
264,758 73 Woods, Fair, HSG C
67,830 79 Woods, Fair, HSG D
16,153 98 Rock Outcrop
77,187 98 Paved parking, roof
47,429 30 Woods, Good, HSG A
5,630 70 Woods, Good, HSG C
49,149 77 Woods, Good, HSG D
38,852 39 >75% Grass cover, Good, HSG A
45,985 80 >75% Grass cover, Good, HSG D
6,568 74  >75% Grass cover, Good, HSG C

871,065 71 Weighted Average

668,796 76.78% Pervious Area
202,269 23.22% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)y  (ft/sec) (cfs)
10.0 100 0.1200 0.17 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
4.4 682 0.0260 2.60 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps
0.6 246 0.0330 6.55 209.56 Channel Flow,
Area= 32.0 sf Perim=40.9' r=0.78" n=0.035

15.0 1,028 Total
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Subcatchment B: B

Hydrograph
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Time span=0.00-90.00 hrs, dt=0.05 hrs, 1801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment A: A Runoff Area=1,938,974 sf 12.62% Impervious Runoff Depth=2.94"
Flow Length=2,087" Tc=15.9 min CN=72 Runoff=162.92 cfs 10.891 af

Subcatchment B: B Runoff Area=871,065 sf 23.22% Impervious Runoff Depth=2.84"
Flow Length=1,028" Tc=15.0 min CN=71 Runoff=72.86 cfs 4.737 af

Total Runoff Area = 64.510 ac Runoff Volume =15. 628 af Average Runoff Depth = 2.91"
84.09% Pervious =54.249 ac  15.91% Impervious = 10.261 ac
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Summary for Subcatchment A: A

Runoff

162.92 cfs @ 12.08 hrs, Volume=

10.891 af, Depth= 2.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs

Type Il 24-hr 25-Year Rainfall=5.93"

Area (sf) CN Description
* 123,997 98 Paved parking, roofs
* 120,704 98 Rock outcrop
181,055 55 Woods, Good, HSG B
1,513,218 70 Woods, Good, HSG C
1,938,974 72 Weighted Average
1,694,273 87.38% Pervious Area
244,701 12.62% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.3 100 0.6000 0.32 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
0.7 200 0.0800 4.55 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps
9.9 1,787 0.0150 3.01 69.16 Channel Flow,
Area= 23.0 sf Perim=52.3" r=0.44' n=0.035
15,9 2,087 Total
Subcatchment A: A
Hydrograph
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woll KW 25YearRainfall=5.93"
11 | . Runoff Area=1,938,974 sf
12041 W Runoff Volume=10.891 af
wn :,\”T” e B TR TP o i iy —_) AT
g 1004 | . Runoff Depth=2.94
= ol KW  Fowlength=2,087
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Summary for Subcatchment B: B

Runoff = 72.86 cfs @ 12.07 hrs, Volume= 4.737 af, Depth= 2.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.93"

Area (sf) CN Description

108,929 98 Water Surface, HSG C
118,364 36 Woods, Fair, HSG A
24,231 60 Woods, Fair, HSG B
264,758 73 Woods, Fair, HSG C
67,830 79 Woods, Fair, HSG D
16,153 98 Rock Outcrop
77,187 98 Paved parking, roof
47,429 30 Woods, Good, HSG A
5,630 70 Woods, Good, HSG C
49,149 77 Woods, Good, HSG D
38,852 39 >75% Grass cover, Good, HSG A
45,985 80 >75% Grass cover, Good, HSG D
6,568 74  >75% Grass cover, Good, HSG C

871,065 71 Weighted Average

668,796 76.78% Pervious Area
202,269 23.22% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)y  (ft/sec) (cfs)
10.0 100 0.1200 0.17 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
4.4 682 0.0260 2.60 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps
0.6 246 0.0330 6.55 209.56 Channel Flow,
Area= 32.0 sf Perim=40.9' r=0.78" n=0.035

15.0 1,028 Total
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Subcatchment B: B

Hydrograph

sof 7286¢cfs|] ]

o 0 Typeli2ahr |

1, 1  25YearRainfall=593" |

609 | ~ Runoff Area=871,065 sf

50 RunoffVqume-4737af
211 KW  RunoffDepth=2.84" |
s 404 | N | | | | Flowlength=1028
s {11 1N  Tc=150min |
ol WO TR

20 | | |

104 | | |
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Time span=0.00-90.00 hrs, dt=0.05 hrs, 1801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment A: A Runoff Area=1,938,974 sf 12.62% Impervious Runoff Depth=4.96"
Flow Length=2,087" Tc=15.9 min CN=72 Runoff=274.58 cfs 18.394 af

Subcatchment B: B Runoff Area=871,065 sf 23.22% Impervious Runoff Depth=4.84"
Flow Length=1,028" Tc=15.0 min CN=71 Runoff=124.06 cfs 8.067 af

Total Runoff Area = 64.510 ac Runoff Volume = 26. 460 af Average Runoff Depth = 4.92"
84.09% Pervious =54.249 ac  15.91% Impervious = 10.261 ac
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Summary for Subcatchment A: A

Runoff

27458 cfs @ 12.08 hrs, Volume=

18.394 af, Depth= 4.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs

Type Il 24-hr 100-Year Rainfall=8.30"

Area (sf) CN Description
* 123,997 98 Paved parking, roofs
* 120,704 98 Rock outcrop
181,055 55 Woods, Good, HSG B
1,513,218 70 Woods, Good, HSG C
1,938,974 72 Weighted Average
1,694,273 87.38% Pervious Area
244,701 12.62% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.3 100 0.6000 0.32 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
0.7 200 0.0800 4.55 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps
9.9 1,787 0.0150 3.01 69.16 Channel Flow,
Area= 23.0 sf Perim=52.3" r=0.44' n=0.035
15,9 2,087 Total
Subcatchment A: A
Hydrograph
so0{ 27458¢cfs|
11 f4aq | Typell24-hr
20941 W4 . 100-Year Rainfall=8.30"
11 || Runoff Area=1,938,974 sf
2001 | |  Runoff Volume=18.394 af
ug 1 . Runoff Depth=4.96"
g0y Flowlengh=2087
s {1 v Tc=159mn
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Summary for Subcatchment B: B

Runoff = 124.06 cfs @ 12.07 hrs, Volume= 8.067 af, Depth= 4.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=8.30"

Area (sf) CN Description

108,929 98 Water Surface, HSG C
118,364 36 Woods, Fair, HSG A
24,231 60 Woods, Fair, HSG B
264,758 73 Woods, Fair, HSG C
67,830 79 Woods, Fair, HSG D
16,153 98 Rock Outcrop
77,187 98 Paved parking, roof
47,429 30 Woods, Good, HSG A
5,630 70 Woods, Good, HSG C
49,149 77 Woods, Good, HSG D
38,852 39 >75% Grass cover, Good, HSG A
45,985 80 >75% Grass cover, Good, HSG D
6,568 74  >75% Grass cover, Good, HSG C

871,065 71 Weighted Average

668,796 76.78% Pervious Area
202,269 23.22% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)y  (ft/sec) (cfs)
10.0 100 0.1200 0.17 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
4.4 682 0.0260 2.60 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps
0.6 246 0.0330 6.55 209.56 Channel Flow,
Area= 32.0 sf Perim=40.9' r=0.78" n=0.035

15.0 1,028 Total
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Subcatchment B: B

Hydrograph
o] 12406¢cts]
20| @ 0 Typeli2ahr
1204 ) ~ 100-Year Rainfall=8.30"
04| K|  Runoff Area=871,065sf
%9+t f| . Runoff Volume=8.067 af
g sofl Y RunoffDepth=4.84"
s o3+ -y Flowlength=1,028"
sedl M Tc=150min
oy 4 CN=T1
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Time span=0.00-90.00 hrs, dt=0.05 hrs, 1801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1S: Al Runoff Area=6.440 ac 16.61% Impervious Runoff Depth=0.71"
Tc=6.0 min Ul Adjusted CN=74 Runoff=7.74 cfs 0.382 af

Subcatchment A: A Runoff Area=1,026,024 sf 15.16% Impervious Runoff Depth=0.71"
Flow Length=1,815" Tc=12.6 min CN=74 Runoff=21.79 cfs 1.398 af

Subcatchment A2: A2 Runoff Area=4.080 ac 53.68% Impervious Runoff Depth=1.32"
Tc=6.0 min CN=85 Runoff=9.30 cfs 0.450 af

Subcatchment A3: A3 Runoff Area=3.060 ac 53.59% Impervious Runoff Depth=1.46"
Tc=6.0 min CN=87 Runoff=7.67 cfs 0.373 af

Subcatchment A4: A4 Runoff Area=4.460 ac 65.47% Impervious Runoff Depth=1.46"
Tc=6.0 min CN=87 Runoff=11.18 cfs 0.544 af

Subcatchment A5: A5 Runoff Area=160,052 sf 9.69% Impervious Runoff Depth=0.58"
Flow Length=712" Tc=38.5 min CN=71 Runoff=1.26 cfs 0.179 af

Reach DP1: DP1 Inflow=2.19 cfs 1.910 af
Outflow=2.19 cfs 1.910 af

Pond BR1: BR1 Peak Elev=164.43" Storage=6,425 cf Inflow=7.74 cfs 0.382 af
Primary=0.00 cfs 0.000 af Secondary=0.61 cfs 0.381 af Outflow=0.61 cfs 0.381 af

Pond BR2: BR2 Peak Elev=163.66" Storage=8,621 cf Inflow=9.30 cfs 0.450 af
Primary=0.00 cfs 0.000 af Secondary=0.97 cfs 0.449 af Outflow=0.97 cfs 0.449 af

Pond BR3: BR3 Peak Elev=163.60" Storage=9,986 cf Inflow=10.24 cfs 0.537 af
Primary=0.00 cfs 0.000 af Secondary=1.57 cfs 0.536 af Outflow=1.57 cfs 0.536 af

Pond DB1: DB1 Peak Elev=159.05" Storage=43,061 cf Inflow=27.72 cfs 1.777 af
Outflow=1.12 cfs 1.731 af

Pond DS1: DS Peak Elev=168.05" Inflow=7.67 cfs 0.373 af
Primary=7.67 cfs 0.373 af Secondary=0.00 cfs 0.000 af Outflow=7.67 cfs 0.373 af

Pond DS2: DS Peak Elev=166.69" Inflow=11.18 cfs 0.544 af
Primary=10.24 cfs 0.537 af Secondary=0.95 cfs 0.007 af Outflow=11.18 cfs 0.544 af

Pond PP1: PP1 Peak Elev=166.36" Storage=2,396 cf Inflow=7.67 cfs 0.373 af
Outflow=6.20 cfs 0.373 af

Total Runoff Area = 45.269 ac Runoff Volume =3.3 25 af Average Runoff Depth = 0.88"
74.05% Pervious = 33.521 ac  25.95% Impervious = 11.747 ac
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Summary for Subcatchment 1S: Al

Runoff = 7. 74 cfs @ 11.98 hrs, Volume= 0.382 af, Depth= 0.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Rainfall=2.68"

Area(ac) CN Adj Description

1.070 98 Unconnected pavement, HSG C
5.080 74 >75% Grass cover, Good, HSG C
0.290 39 >75% Grass cover, Good, HSG A
6.440 76 74  Weighted Average, Ul Adjusted
5.370 83.39% Pervious Area
1.070 16.61% Impervious Area
1.070 100.00% Unconnected

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 1S: Al

Hydrograph
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Summary for Subcatchment A: A

Runoff = 21.79cfs @ 12.06 hrs, Volume= 1.398 af, Depth= 0.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Rainfall=2.68"

Area (sf) CN Description

123,997 98 Roofs, driveways off site
* 31,558 98 Rock outcrop
191,327 74 >75% Grass cover, Good, HSG C
47,337 55 Woods, Good, HSG B
631,805 70 Woods, Good, HSG C

1,026,024 74  Weighted Average

870,469 84.84% Pervious Area
155,555 15.16% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 100 0.4400 0.28 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
0.7 200 0.0800 4.55 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps
2.5 472 0.0170 3.20 73.63 Channel Flow,
Area= 23.0 sf Perim=52.3' r=0.44' n=0.035
2.8 654 0.0120 3.93 86.51 Channel Flow,
Area= 22.0 sf Perim=28.3' r=0.78' n=0.035
0.6 389 0.0050 10.30 227.15 Pipe Channel, CMP_Arch_1/2 77x52
77.0" x 52.0", R=39.4"/121.3" Pipe Arch Area= 22.0 sf Perim=17.3
n=0.012

126 1,815 Total
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Subcatchment A: A

Flow (cfs)
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Summary for Subcatchment A2: A2

Runoff 9.30cfs @ 11.97 hrs, Volume= 0.450 af, Depth= 1.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Rainfall=2.68"

Area (ac) CN Description
* 2.190 98 Roofs, driveways off site
1.630 74 >75% Grass cover, Good, HSG C
0.260 39 >75% Grass cover, Good, HSG A
4.080 85 Weighted Average
1.890 46.32% Pervious Area
2.190 53.68% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment A2: A2
Hydrograph
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Summary for Subcatchment A3: A3

Runoff = 7.67cfs @ 11.97 hrs, Volume= 0.373 af, Depth= 1.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Rainfall=2.68"

Area (ac) CN Description
1.500 98 Paved parking, HSG C
1.420 74 >75% Grass cover, Good, HSG C
0.140 98 Water Surface, HSG C

3.060 87 Weighted Average

1.420 46.41% Pervious Area
1.640 53.59% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A3: A3

Hydrograph

8_:7 767cfs |
a1l . l-YearRainfall=2.68"
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Summary for Subcatchment A4: A4

Runoff = 11.18 cfs @ 11.97 hrs, Volume= 0.544 af, Depth= 1.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Rainfall=2.68"

Area (ac) CN Description
* 2.920 98 Roofs, Driveway off site
1.230 74 >75% Grass cover, Good, HSG C
0.310 39 >75% Grass cover, Good, HSG A

4.460 87 Weighted Average

1.540 34.53% Pervious Area
2.920 65.47% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A4: A4

Hydrograph
12 8cfs|
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Summary for Subcatchment A5: A5

Runoff

1.26 cfs @ 12.41 hrs, Volume=

0.179 af, Depth= 0.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs

Type Il 24-hr 1-Year Rainfall=2.68"

Area (sf) CN Description

*

15,516
23,274
121,262

98
55
70

Rock outcrop
Woods, Good, HSG B
Woods, Good, HSG C

160,052
144,536
15,516

71 Weighted Average
90.31% Pervious Area

9.69% Impervious Area

Tc
(min)

Length
(feet)

Slope

(ft/ft)  (ft/sec) (cfs)

Velocity Capacity Description

35.7 100 0.0050 0.05

Woods:

2.8 612 0.0500 3.60

Sheet Flow,

Light underbrush n=0.400 P2= 3.50"

Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

38.5 712 Total

Subcatchment

A5: A5

" 1L26 cfs

Flow (cfs)
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EEREE
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1-Year
unoff Volume=0.179 af

- Runoff Depth=0.58"
Flow Length=712"
~ Tc=38.5 min
CN=71
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Summary for Reach DP1: DP1

for 1-Year event

45.269 ac, 25.95% Impervious, Inflow Depth > 0.51"

2.19cfs @ 12.43 hrs, Volume
2.19cfs @ 12.43 hrs, Volume

Inflow Area
Inflow

1.910 af

0%, Lag= 0.0 min

1.910 af, Atten

Outflow

0.00-90.00 hrs, dt=0.05 hrs

Routing by Dyn-Stor-Ind method, Time Span

Reach DP1: DP1

Hydrograph

H Inflow
O Outflow
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Summary for Pond BR1: BR1
Inflow Area = 6.440 ac, 16.61% Impervious, Inflow Depth = 0.71" for 1-Year event
Inflow = 7. 74 cfs @ 11.98 hrs, Volume= 0.382 af
Outflow = 0.61lcfs@ 12.84 hrs, Volume= 0.381 af, Atten=92%, Lag=51.2 min
Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af
Secondary = 0.6lcfs@ 12.84 hrs, Volume= 0.381 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=164.43' @ 12.84 hrs Surf.Area= 25,420 sf Storage= 6,425 cf
Plug-Flow detention time= 149.2 min calculated for 0.381 af (100% of inflow)
Center-of-Mass det. time= 147.6 min ( 1,018.6 - 871.0)
Volume Invert Avail.Storage Storage Description
#1 166.00' 32,754 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 162.60' 3,559 cf Custom Stage Data (Prismatic) Listed below (Recalc)
8,897 cf Overall x 40.0% Voids
#3 163.30' 6,863 cf Custom Stage Data (Prismatic) Listed below (Recalc)
34,317 cf Overall x 20.0% Voids
43,176 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
166.00 12,785 0 0
166.50 14,093 6,720 6,720
168.00 20,620 26,035 32,754
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
162.60 12,710 0 0
163.30 12,710 8,897 8,897
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
163.30 12,710 0 0
166.00 12,710 34,317 34,317
Device Routing Invert Outlet Devices
#1  Primary 162.00° 36.0" Round Culvert
L= 235.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 162.00' / 160.80' S=0.0051"'/" Cc= 0.900
n=0.012, Flow Area= 7.07 sf
#2  Device 1 166.50" 33.0" Horiz. Orifice/Grate C=0.600
Limited to weir flow at low heads
#3  Device 1 166.50' 25.0'long x 10.0" breadth Broad-Crested Rectangul  ar Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#4  Secondary 162.60' 6.0" Round Culvert
L=565.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 162.60' / 158.00' S=0.0081"'/" Cc= 0.900

Type Il 24-hr 1-Year Rainfall=2.68"
Printed 9/17/2019
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n=0.012, Flow Area= 0.20 sf

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=162.60' TW=158.00' (Dynamic Tailwater)
1=Culvert (Passes 0.00 cfs of 2.35 cfs potential flow)
2=0Orifice/Grate ( Controls 0.00 cfs)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow Max=0.61 cfs @ 12.84 hrs HW=164.43" (Free Discharge)
4=Culvert (Barrel Controls 0.61 cfs @ 3.11 fps)

Pond BR1: BR1
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Summary for Pond BR2: BR2
Inflow Area = 4.080 ac, 53.68% Impervious, Inflow Depth = 1.32" for 1-Year event
Inflow = 9.30cfs @ 11.97 hrs, Volume= 0.450 af
Outflow = 0.97 cfs @ 12.44 hrs, Volume= 0.449 af, Atten=90%, Lag= 28.0 min
Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af
Secondary = 0.97 cfs @ 12.44 hrs, Volume= 0.449 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=163.66' @ 12.44 hrs Surf.Area= 22,900 sf Storage= 8,621 cf
Plug-Flow detention time= 123.9 min calculated for 0.449 af (100% of inflow)
Center-of-Mass det. time= 123.0 min ( 954.1 - 831.1)
Volume Invert Avail.Storage Storage Description
#1 164.00' 28,865 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 160.60' 3,206 cf Custom Stage Data (Prismatic) Listed below (Recalc)
8,015 cf Overall x 40.0% Voids
#3 161.30' 6,183 cf Custom Stage Data (Prismatic) Listed below (Recalc)
30,915 cf Overall x 20.0% Voids
38,254 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
164.00 11,465 0 0
164.50 12,904 6,092 6,092
166.00 17,460 22,773 28,865
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
160.60 11,450 0 0
161.30 11,450 8,015 8,015
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
161.30 11,450 0 0
164.00 11,450 30,915 30,915
Device Routing Invert Outlet Devices
#1  Primary 164.50' 100.0'long x 10.0' breadth Broad-Crested Rectangu  lar Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#2  Secondary 159.10' 6.0" Round Culvert
L= 260.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 159.10' / 156.00' S=0.0119 '/ Cc= 0.900
n=0.012, Flow Area= 0.20 sf
#3  Device 2 160.60" 6.0" Vert. Orifice/Grate = C=0.600
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Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=160.60" TW=158.00' (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow Max=0.97 cfs @ 12.44 hrs HW=163.66' (Free Discharge)

2=Culvert (Barrel Controls 0.97 cfs @ 4.92 fps)
3=Orifice/Grate (Passes 0.97 cfs of 1.59 cfs potential flow)

Pond BR2: BR2
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Summary for Pond BR3: BR3

Inflow Area = 4.460 ac, 65.47% Impervious, Inflow Depth = 1.45" for 1-Year event

Inflow = 10.24 cfs @ 11.97 hrs, Volume= 0.537 af

Outflow = 157 cfs@ 12.25 hrs, Volume= 0.536 af, Atten= 85%, Lag= 16.5 min

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

Secondary = 157 cfs@ 12.25 hrs, Volume= 0.536 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=163.60' @ 12.25 hrs Surf.Area= 27,000 sf Storage= 9,986 cf

Plug-Flow detention time= 116.8 min calculated for 0.536 af (100% of inflow)
Center-of-Mass det. time=117.6 min ( 942.3 - 824.8)

Volume Invert Avail.Storage Storage Description
#1 164.00' 31,079 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 160.60' 3,780 cf Custom Stage Data (Prismatic) Listed below (Recalc)
9,450 cf Overall x 40.0% Voids
#3 161.30' 7,290 cf Custom Stage Data (Prismatic) Listed below (Recalc)
36,450 cf Overall x 20.0% Voids
42,149 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
164.00 13,500 0 0
164.50 14,430 6,983 6,983
166.00 17,698 24,096 31,079
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
160.60 13,500 0 0
161.30 13,500 9,450 9,450
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
161.30 13,500 0 0
164.00 13,500 36,450 36,450
Device Routing Invert Outlet Devices
#1  Primary 164.50' 20.0'long x 10.0" breadth Broad-Crested Rectangul  ar Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#2  Secondary 158.05' 6.0" Round Culvert L=75.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 158.05' / 156.00' S=0.0273'/" Cc= 0.900
n=0.012, Flow Area= 0.20 sf
#3  Device 2 160.60" 6.0" Vert. Orifice/Grate  C= 0.600
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Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=160.60" TW=158.00' (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow Max=1.57 cfs @ 12.25 hrs HW=163.60' (Free Discharge)
2=Culvert (Passes 1.57 cfs of 1.64 cfs potential flow)
T _3=0rifice/Grate (Orifice Controls 1.57 cfs @ 7.98 fps)

Pond BR3: BR3
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Summary for Pond DB1: DB1

Inflow Area = 41.594 ac, 27.39% Impervious, Inflow Depth = 0.51" for 1-Year event

Inflow = 27.72 cfs @ 12.05 hrs, Volume= 1.777 af

Outflow = 1.12cfs @ 15.55 hrs, Volume= 1.731 af, Atten=96%, Lag= 210.3 min
Primary = 1.12cfs @ 15.55 hrs, Volume= 1.731 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev= 159.05' @ 15.55 hrs Surf.Area= 42,810 sf Storage= 43,061 cf

Plug-Flow detention time= 625.0 min calculated for 1.731 af (97% of inflow)
Center-of-Mass det. time= 610.4 min ( 1,478.6 - 868.3)

Volume Invert Avail.Storage Storage Description
#1 158.00' 295,591 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

158.00 39,432 0 0
160.00 45,883 85,315 85,315
160.10 46,187 4,603 89,918
162.00 52,502 93,755 183,673
164.00 59,416 111,918 295,591

Device Routing Invert Outlet Devices
#1  Primary 153.00' 36.0" Round Culvert X 2.00

L=70.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 153.00' / 152.00' S=0.0143"'/* Cc=0.900
n=0.012, Flow Area= 7.07 sf

#2  Device 1 158.00' 7.0" Vert. Orifice/Grate C=0.600
#3 Device 1 160.10" 36.0" W x 24.0" H Vert. Orifice/Grate X 4.00 C=0.600
#4  Device 1 163.20' 33.0" Horiz. Orifice/Grate C=0.600

Limited to weir flow at low heads

rimary OutFlow Max=1.12 cfs @ 15.55 hrs HW=159.05" TW=0.00" (Dynamic Tailwater)
T 1—Culvert (Passes 1.12 cfs of 145.15 cfs potential flow)
2=0rifice/Grate (Orifice Controls 1.12 cfs @ 4.19 fps)
3=0rifice/Grate ( Controls 0.00 cfs)
4=CQrifice/Grate ( Controls 0.00 cfs)
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Summary for Pond DS1: DS

Inflow Area = 3.060 ac, 53.59% Impervious, Inflow Depth = 1.46" for 1-Year event
Inflow = 7.67cfs @ 11.97 hrs, Volume= 0.373 af

Outflow = 7.67cfs @ 11.97 hrs, Volume= 0.373 af, Atten= 0%, Lag= 0.0 min
Primary = 7.67cfs @ 11.97 hrs, Volume= 0.373 af

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

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=168.05' @ 11.97 hrs

Device Routing Invert Outlet Devices

#1  Primary 166.50' 18.0" Round Culvert
L=15.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 166.50' / 166.00' S=0.0333 '/ Cc=0.900
n=0.012, Flow Area= 1.77 sf

#2  Secondary 163.80' 24.0" Round RCP_Round 24"
L=156.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 163.80' / 163.00' S=0.0051'/" Cc= 0.900
n=0.012, Flow Area= 3.14 sf

#3  Device 2 168.50' 6.0'long x 0.5' breadth Broad-Crested Rectangular ~ Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

rimary OutFlow Max=7.42 cfs @ 11.97 hrs HW=168.01' TW=166.33' (Dynamic Tailwater)
T 1=Culvert (Inlet Controls 7.42 cfs @ 4.20 fps)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=163.80' TW=158.00' (Dynamic Tailwater)
LZ:RCP_Round 24" ( Controls 0.00 cfs)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Pond DS2: DS

Inflow Area = 4.460 ac, 65.47% Impervious, Inflow Depth = 1.46" for 1-Year event
Inflow = 11.18 cfs @ 11.97 hrs, Volume= 0.544 af

Outflow = 11.18 cfs @ 11.97 hrs, Volume= 0.544 af, Atten= 0%, Lag= 0.0 min
Primary = 10.24 cfs @ 11.97 hrs, Volume= 0.537 af

Secondary = 0.95cfs @ 11.97 hrs, Volume= 0.007 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=166.69' @ 11.97 hrs

Device Routing Invert Outlet Devices

#1  Primary 164.50' 18.0" Round Culvert
L=15.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 164.50' / 164.00' S=0.0333 '/ Cc=0.900
n=0.012, Flow Area= 1.77 sf

#2  Secondary 164.00° 24.0" Round RCP_Round 24"
L=130.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 164.00' / 162.00' S=0.0154'/" Cc=0.900
n=0.012, Flow Area= 3.14 sf

#3  Device 2 166.50' 6.0'long x 0.5' breadth Broad-Crested Rectangular ~ Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

rimary OutFlow Max=10.00 cfs @ 11.97 hrs HW=166.63' TW=162.46' (Dynamic Tailwater)
T 1=Culvert (Inlet Controls 10.00 cfs @ 5.66 fps)

Secondary OutFlow Max=0.83 cfs @ 11.97 hrs HW=166.63' TW=158.21" (Dynamic Tailwater)
LZ:RCP_Round 24" (Passes 0.83 cfs of 19.34 cfs potential flow)
3=Broad-Crested Rectangular Weir  (Weir Controls 0.83 cfs @ 1.03 fps)
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Summary for Pond PP1: PP1

Inflow Area = 3.060 ac, 53.59% Impervious, Inflow Depth = 1.46" for 1-Year event
Inflow = 7.67cfs @ 11.97 hrs, Volume= 0.373 af

Outflow = 6.20cfs @ 12.02 hrs, Volume= 0.373 af, Atten=19%, Lag= 3.2 min
Primary = 6.20cfs @ 12.02 hrs, Volume= 0.373 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=166.36' @ 12.02 hrs Surf.Area= 6,881 sf Storage= 2,396 cf

Plug-Flow detention time= 14.2 min calculated for 0.373 af (100% of inflow)
Center-of-Mass det. time= 14.3 min ( 837.8 - 823.5)

Volume Invert Avail.Storage Storage Description

#1 166.00' 15,950 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

166.00 6,286 0 0

167.00 7,920 7,103 7,103

168.00 9,774 8,847 15,950
Device Routing Invert Outlet Devices

#1  Primary 162.00° 30.0" Round Culvert

L=30.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 162.00' / 161.85' S=0.0050"'/" Cc= 0.900
n=0.012, Flow Area= 4.91 sf
#2  Device 1 166.00" 33.0" Horiz. Orifice/Grate C=0.600
Limited to weir flow at low heads

Primary OutFlow Max=6.03 cfs @ 12.02 hrs HW=166.36' TW=158.33' (Dynamic Tailwater)
T 1-Culvert (Passes 6.03 cfs of 41.66 cfs potential flow)
2=0rifice/Grate (Weir Controls 6.03 cfs @ 1.95 fps)
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Time span=0.00-90.00 hrs, dt=0.05 hrs, 1801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1S: Al Runoff Area=6.440 ac 16.61% Impervious Runoff Depth=1.06"
Tc=6.0 min Ul Adjusted CN=74 Runoff=11.82 cfs 0.571 af

Subcatchment A: A Runoff Area=1,026,024 sf 15.16% Impervious Runoff Depth=1.06"
Flow Length=1,815" Tc=12.6 min CN=74 Runoff=33.85 cfs 2.088 af

Subcatchment A2: A2 Runoff Area=4.080 ac 53.68% Impervious Runoff Depth=1.79"
Tc=6.0 min CN=85 Runoff=12.52 cfs 0.609 af

Subcatchment A3: A3 Runoff Area=3.060 ac 53.59% Impervious Runoff Depth=1.95"
Tc=6.0 min CN=87 Runoff=10.14 cfs 0.497 af

Subcatchment A4: A4 Runoff Area=4.460 ac 65.47% Impervious Runoff Depth=1.95"
Tc=6.0 min CN=87 Runoff=14.78 cfs 0.725 af

Subcatchment A5: A5 Runoff Area=160,052 sf 9.69% Impervious Runoff Depth=0.90"
Flow Length=712" Tc=38.5 min CN=71 Runoff=2.14 cfs 0.276 af

Reach DP1: DP1 Inflow=3.41 cfs 2.845 af
Outflow=3.41 cfs 2.845 af

Pond BR1: BR1 Peak Elev=166.06" Storage=11,190 cf Inflow=11.82 cfs 0.571 af
Primary=0.00 cfs 0.000 af Secondary=0.69 cfs 0.570 af Outflow=0.69 cfs 0.570 af

Pond BR2: BR2 Peak Elev=164.26" Storage=12,464 cf Inflow=12.52 cfs 0.609 af
Primary=0.00 cfs 0.000 af Secondary=1.01 cfs 0.609 af Outflow=1.01 cfs 0.609 af

Pond BR3: BR3 Peak Elev=164.13" Storage=12,814 cf Inflow=10.85 cfs 0.692 af
Primary=0.00 cfs 0.000 af Secondary=1.70 cfs 0.691 af Outflow=1.70 cfs 0.691 af

Pond DB1: DB1 Peak Elev=159.61" Storage=67,635 cf Inflow=42.14 cfs 2.619 af
Outflow=1.48 cfs 2.569 af

Pond DS1: DS Peak Elev=168.61" Inflow=10.14 cfs 0.497 af
Primary=9.94 cfs 0.496 af Secondary=0.22 cfs 0.001 af Outflow=10.14 cfs 0.497 af

Pond DS2: DS Peak Elev=166.88" Inflow=14.78 cfs 0.725 af
Primary=10.85 cfs 0.692 af Secondary=3.93 cfs 0.033 af Outflow=14.78 cfs 0.725 af

Pond PP1: PP1 Peak Elev=166.44" Storage=2,945 cf Inflow=9.94 cfs 0.496 af
Outflow=8.32 cfs 0.496 af

Total Runoff Area = 45.269 ac Runoff Volume =4.7 67 af Average Runoff Depth = 1.26"
74.05% Pervious = 33.521 ac  25.95% Impervious = 11.747 ac
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Summary for Subcatchment 1S: Al

Runoff = 11.82 cfs @ 11.98 hrs, Volume= 0.571 af, Depth= 1.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.24"

Area(ac) CN Adj Description

1.070 98 Unconnected pavement, HSG C
5.080 74 >75% Grass cover, Good, HSG C
0.290 39 >75% Grass cover, Good, HSG A
6.440 76 74  Weighted Average, Ul Adjusted
5.370 83.39% Pervious Area
1.070 16.61% Impervious Area
1.070 100.00% Unconnected

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 1S: Al

Hydrograph
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Summary for Subcatchment A: A

Runoff = 33.85cfs@ 12.05 hrs, Volume= 2.088 af, Depth= 1.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.24"

Area (sf) CN Description

123,997 98 Roofs, driveways off site
* 31,558 98 Rock outcrop
191,327 74 >75% Grass cover, Good, HSG C
47,337 55 Woods, Good, HSG B
631,805 70 Woods, Good, HSG C

1,026,024 74  Weighted Average

870,469 84.84% Pervious Area
155,555 15.16% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 100 0.4400 0.28 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
0.7 200 0.0800 4.55 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps
2.5 472 0.0170 3.20 73.63 Channel Flow,
Area= 23.0 sf Perim=52.3' r=0.44' n=0.035
2.8 654 0.0120 3.93 86.51 Channel Flow,
Area= 22.0 sf Perim=28.3' r=0.78' n=0.035
0.6 389 0.0050 10.30 227.15 Pipe Channel, CMP_Arch_1/2 77x52
77.0" x 52.0", R=39.4"/121.3" Pipe Arch Area= 22.0 sf Perim=17.3
n=0.012

126 1,815 Total
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Subcatchment A: A

Hydrograph
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Summary for Subcatchment A2: A2

Runoff = 12.52 cfs @ 11.97 hrs, Volume= 0.609 af, Depth= 1.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.24"

Area (ac) CN Description

* 2.190 98 Roofs, driveways off site
1.630 74 >75% Grass cover, Good, HSG C
0.260 39 >75% Grass cover, Good, HSG A

4.080 85 Weighted Average

1.890 46.32% Pervious Area
2.190 53.68% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A2: A2

Hydrograph
w2 |
By oA
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Summary for Subcatchment A3: A3

Runoff = 10.14 cfs @ 11.97 hrs, Volume= 0.497 af, Depth= 1.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.24"

Area (ac) CN Description
1.500 98 Paved parking, HSG C
1.420 74 >75% Grass cover, Good, HSG C
0.140 98 Water Surface, HSG C
3.060 87 Weighted Average

1.420 46.41% Pervious Area
1.640 53.59% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A3: A3

Hydrograph
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Summary for Subcatchment A4: A4

Runoff = 14.78 cfs @ 11.97 hrs, Volume= 0.725 af, Depth= 1.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.24"

Area (ac) CN Description
* 2.920 98 Roofs, Driveway off site
1.230 74 >75% Grass cover, Good, HSG C
0.310 39 >75% Grass cover, Good, HSG A

4.460 87 Weighted Average

1.540 34.53% Pervious Area
2.920 65.47% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A4: A4

Hydrograph
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Summary for Subcatchment A5: A5

Runoff = 2.14cfs @ 12.39 hrs, Volume= 0.276 af, Depth= 0.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.24"

Area (sf) CN Description
* 15,516 98 Rock outcrop
23,274 55 Woods, Good, HSG B
121,262 70 Woods, Good, HSG C
160,052 71 Weighted Average

144,536 90.31% Pervious Area
15,516 9.69% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
35.7 100 0.0050 0.05 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
2.8 612 0.0500 3.60 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

38.5 712 Total

Subcatchment A5: A5

" 2L14 cfs

N
 Tyenzen

2-Year Rainfall=3.24"
Runoff Area=160,052 sf
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0.0 min

for 2-Year event
0%, Lag

Type Il 24-hr 2-Year Rainfall

2.845 af
2.845 af, Atten

0.00-90.00 hrs, dt=0.05 hrs

Reach DP1: DP1

Hydrograph

Summary for Reach DP1: DP1

45.269 ac, 25.95% Impervious, Inflow Depth > 0.75"

341 cfs @ 12.40 hrs, Volume
341 cfs@ 12.40 hrs, Volume

HydroCAD® 10.00-18 s/n 07219 © 2016 HydroCAD Software Solutions LLC
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Summary for Pond BR1: BR1
Inflow Area = 6.440 ac, 16.61% Impervious, Inflow Depth = 1.06" for 2-Year event
Inflow = 11.82 cfs @ 11.98 hrs, Volume= 0.571 af
Outflow = 0.69cfs @ 13.21 hrs, Volume= 0.570 af, Atten=94%, Lag= 73.7 min
Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af
Secondary = 0.69cfs @ 13.21 hrs, Volume= 0.570 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=166.06' @ 13.21 hrs Surf.Area= 38,361 sf Storage= 11,190 cf
Plug-Flow detention time= 197.3 min calculated for 0.570 af (100% of inflow)
Center-of-Mass det. time= 196.1 min ( 1,054.1 - 857.9)
Volume Invert Avail.Storage Storage Description
#1 166.00' 32,754 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 162.60' 3,559 cf Custom Stage Data (Prismatic) Listed below (Recalc)
8,897 cf Overall x 40.0% Voids
#3 163.30' 6,863 cf Custom Stage Data (Prismatic) Listed below (Recalc)
34,317 cf Overall x 20.0% Voids
43,176 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
166.00 12,785 0 0
166.50 14,093 6,720 6,720
168.00 20,620 26,035 32,754
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
162.60 12,710 0 0
163.30 12,710 8,897 8,897
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
163.30 12,710 0 0
166.00 12,710 34,317 34,317
Device Routing Invert Outlet Devices
#1  Primary 162.00° 36.0" Round Culvert
L= 235.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 162.00' / 160.80' S=0.0051"'/" Cc= 0.900
n=0.012, Flow Area= 7.07 sf
#2  Device 1 166.50" 33.0" Horiz. Orifice/Grate C=0.600
Limited to weir flow at low heads
#3  Device 1 166.50' 25.0'long x 10.0" breadth Broad-Crested Rectangul  ar Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#4  Secondary 162.60' 6.0" Round Culvert
L=565.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 162.60' / 158.00' S=0.0081"'/" Cc= 0.900

Type Il 24-hr 2-Year Rainfall=3.24"
Printed 9/17/2019



09.04.19 CHG&E Training Post-development A Type Il 24-hr 2-Year Rainfall=3.24"

Prepared by Lawrence J. Paggi, P.E., P.C. Printed 9/17/2019
HydroCAD® 10.00-18 s/n 07219 © 2016 HydroCAD Software Solutions LLC Page 35

n=0.012, Flow Area= 0.20 sf

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=162.60' TW=158.00' (Dynamic Tailwater)
1=Culvert (Passes 0.00 cfs of 2.35 cfs potential flow)
2=0Orifice/Grate ( Controls 0.00 cfs)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow Max=0.69 cfs @ 13.21 hrs HW=166.06' (Free Discharge)
4=Culvert (Barrel Controls 0.69 cfs @ 3.51 fps)

Pond BR1: BR1

Hydrograph
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Summary for Pond BR2: BR2
Inflow Area = 4.080 ac, 53.68% Impervious, Inflow Depth = 1.79" for 2-Year event
Inflow = 12.52 cfs @ 11.97 hrs, Volume= 0.609 af
Outflow = 1.0l cfs@ 12.56 hrs, Volume= 0.609 af, Atten=92%, Lag= 35.2 min
Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af
Secondary = 1.0l cfs@ 12.56 hrs, Volume= 0.609 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=164.26' @ 12.56 hrs Surf.Area= 35,113 sf Storage= 12,464 cf
Plug-Flow detention time= 143.4 min calculated for 0.608 af (100% of inflow)
Center-of-Mass det. time= 144.4 min ( 966.8 - 822.4 )
Volume Invert Avail.Storage Storage Description
#1 164.00' 28,865 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 160.60' 3,206 cf Custom Stage Data (Prismatic) Listed below (Recalc)
8,015 cf Overall x 40.0% Voids
#3 161.30' 6,183 cf Custom Stage Data (Prismatic) Listed below (Recalc)
30,915 cf Overall x 20.0% Voids
38,254 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
164.00 11,465 0 0
164.50 12,904 6,092 6,092
166.00 17,460 22,773 28,865
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
160.60 11,450 0 0
161.30 11,450 8,015 8,015
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
161.30 11,450 0 0
164.00 11,450 30,915 30,915
Device Routing Invert Outlet Devices
#1  Primary 164.50' 100.0'long x 10.0' breadth Broad-Crested Rectangu  lar Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#2  Secondary 159.10' 6.0" Round Culvert
L= 260.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 159.10' / 156.00' S=0.0119 '/ Cc= 0.900
n=0.012, Flow Area= 0.20 sf
#3  Device 2 160.60" 6.0" Vert. Orifice/Grate = C=0.600
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Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=160.60" TW=158.00' (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow Max=1.01 cfs @ 12.56 hrs HW=164.26"' (Free Discharge)

2=Culvert (Barrel Controls 1.01 cfs @ 5.13 fps)
3=Orifice/Grate (Passes 1.01 cfs of 1.75 cfs potential flow)

Pond BR2: BR2

Hydrograph
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Summary for Pond BR3: BR3

Inflow Area = 4.460 ac, 65.47% Impervious, Inflow Depth = 1.86" for 2-Year event

Inflow = 10.85cfs @ 11.97 hrs, Volume= 0.692 af

Outflow = 1.70cfs @ 12.35 hrs, Volume= 0.691 af, Atten= 84%, Lag= 22.7 min

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

Secondary = 1.70cfs @ 12.35 hrs, Volume= 0.691 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=164.13' @ 12.35 hrs Surf.Area= 40,738 sf Storage= 12,814 cf

Plug-Flow detention time= 116.6 min calculated for 0.691 af (100% of inflow)
Center-of-Mass det. time=117.6 min ( 937.5 - 819.9)

Volume Invert Avail.Storage Storage Description
#1 164.00' 31,079 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 160.60' 3,780 cf Custom Stage Data (Prismatic) Listed below (Recalc)
9,450 cf Overall x 40.0% Voids
#3 161.30' 7,290 cf Custom Stage Data (Prismatic) Listed below (Recalc)
36,450 cf Overall x 20.0% Voids
42,149 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
164.00 13,500 0 0
164.50 14,430 6,983 6,983
166.00 17,698 24,096 31,079
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
160.60 13,500 0 0
161.30 13,500 9,450 9,450
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
161.30 13,500 0 0
164.00 13,500 36,450 36,450
Device Routing Invert Outlet Devices
#1  Primary 164.50' 20.0'long x 10.0" breadth Broad-Crested Rectangul  ar Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#2  Secondary 158.05' 6.0" Round Culvert L=75.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 158.05' / 156.00' S=0.0273'/" Cc= 0.900
n=0.012, Flow Area= 0.20 sf
#3  Device 2 160.60" 6.0" Vert. Orifice/Grate  C= 0.600
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Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=160.60" TW=158.00' (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow Max=1.70 cfs @ 12.35 hrs HW=164.13" (Free Discharge)

2=Culvert (Barrel Controls 1.70 cfs @ 8.66 fps)
3=Orifice/Grate (Passes 1.70 cfs of 1.71 cfs potential flow)

Pond BR3: BR3
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Summary for Pond DB1: DB1

Inflow Area = 41.594 ac, 27.39% Impervious, Inflow Depth = 0.76" for 2-Year event

Inflow = 4214 cfs @ 12.03 hrs, Volume= 2.619 af

Outflow = 1.48 cfs @ 15.69 hrs, Volume= 2.569 af, Atten=96%, Lag=219.6 min
Primary = 1.48 cfs @ 15.69 hrs, Volume= 2.569 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=159.61' @ 15.69 hrs Surf.Area= 44,623 sf Storage= 67,635 cf

Plug-Flow detention time= 678.5 min calculated for 2.569 af (98% of inflow)
Center-of-Mass det. time= 667.4 min ( 1,522.8 - 855.4 )

Volume Invert Avail.Storage Storage Description
#1 158.00' 295,591 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

158.00 39,432 0 0
160.00 45,883 85,315 85,315
160.10 46,187 4,603 89,918
162.00 52,502 93,755 183,673
164.00 59,416 111,918 295,591

Device Routing Invert Outlet Devices
#1  Primary 153.00' 36.0" Round Culvert X 2.00

L=70.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 153.00' / 152.00' S=0.0143"'/* Cc=0.900
n=0.012, Flow Area= 7.07 sf

#2  Device 1 158.00' 7.0" Vert. Orifice/Grate C=0.600
#3 Device 1 160.10" 36.0" W x 24.0" H Vert. Orifice/Grate X 4.00 C=0.600
#4  Device 1 163.20' 33.0" Horiz. Orifice/Grate C=0.600

Limited to weir flow at low heads

rimary OutFlow Max=1.48 cfs @ 15.69 hrs HW=159.61' TW=0.00" (Dynamic Tailwater)
T 1-Culvert (Passes 1.48 cfs of 153.86 cfs potential flow)
2=0rifice/Grate (Orifice Controls 1.48 cfs @ 5.53 fps)
3=0rifice/Grate ( Controls 0.00 cfs)
4=CQrifice/Grate ( Controls 0.00 cfs)
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Summary for Pond DS1: DS

Inflow Area = 3.060 ac, 53.59% Impervious, Inflow Depth = 1.95" for 2-Year event
Inflow = 10.14 cfs @ 11.97 hrs, Volume= 0.497 af

Outflow = 10.14 cfs @ 11.97 hrs, Volume= 0.497 af, Atten= 0%, Lag= 0.0 min
Primary = 9.94cfs @ 11.97 hrs, Volume= 0.496 af

Secondary = 0.22cfs@ 11.95 hrs, Volume= 0.001 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=168.61' @ 11.97 hrs

Device Routing Invert Outlet Devices

#1  Primary 166.50' 18.0" Round Culvert
L=15.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 166.50' / 166.00' S=0.0333 '/ Cc=0.900
n=0.012, Flow Area= 1.77 sf

#2  Secondary 163.80' 24.0" Round RCP_Round 24"
L=156.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 163.80' / 163.00' S=0.0051'/" Cc= 0.900
n=0.012, Flow Area= 3.14 sf

#3  Device 2 168.50' 6.0'long x 0.5' breadth Broad-Crested Rectangular ~ Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

rimary OutFlow Max=9.66 cfs @ 11.97 hrs HW=168.54' TW=166.41" (Dynamic Tailwater)
T 1=Culvert (Inlet Controls 9.66 cfs @ 5.47 fps)

Secondary OutFlow Max=0.21 cfs @ 11.95 hrs HW=168.55'" TW=158.35" (Dynamic Tailwater)
LZ:RCP_Round 24" (Passes 0.21 cfs of 26.75 cfs potential flow)
3=Broad-Crested Rectangular Weir  (Weir Controls 0.21 cfs @ 0.65 fps)
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Summary for Pond DS2: DS

Inflow Area = 4.460 ac, 65.47% Impervious, Inflow Depth = 1.95" for 2-Year event
Inflow = 14.78 cfs @ 11.97 hrs, Volume= 0.725 af

Outflow = 14.78 cfs @ 11.97 hrs, Volume= 0.725 af, Atten= 0%, Lag= 0.0 min
Primary = 10.85cfs @ 11.97 hrs, Volume= 0.692 af

Secondary = 3.93cfs @ 11.97 hrs, Volume= 0.033 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=166.88' @ 11.97 hrs

Device Routing Invert Outlet Devices

#1  Primary 164.50' 18.0" Round Culvert
L=15.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 164.50' / 164.00' S=0.0333 '/ Cc=0.900
n=0.012, Flow Area= 1.77 sf

#2  Secondary 164.00° 24.0" Round RCP_Round 24"
L=130.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 164.00' / 162.00' S=0.0154'/" Cc=0.900
n=0.012, Flow Area= 3.14 sf

#3  Device 2 166.50' 6.0'long x 0.5' breadth Broad-Crested Rectangular ~ Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

rimary OutFlow Max=10.75 cfs @ 11.97 hrs HW=166.85" TW=163.16' (Dynamic Tailwater)
T 1=Culvert (Inlet Controls 10.75 cfs @ 6.09 fps)

Secondary OutFlow Max=3.56 cfs @ 11.97 hrs HW=166.85" TW=158.41" (Dynamic Tailwater)
LZ:RCP_Round 24" (Passes 3.56 cfs of 20.56 cfs potential flow)
3=Broad-Crested Rectangular Weir  (Weir Controls 3.56 cfs @ 1.70 fps)
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Summary for Pond PP1: PP1

Inflow Area = 3.060 ac, 53.59% Impervious, Inflow Depth = 1.95" for 2-Year event
Inflow = 9.94cfs @ 11.97 hrs, Volume= 0.496 af

Outflow = 8.32cfs@ 12.02 hrs, Volume= 0.496 af, Atten=16%, Lag= 2.9 min
Primary = 8.32cfs @ 12.02 hrs, Volume= 0.496 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=166.44' @ 12.02 hrs Surf.Area= 7,010 sf Storage= 2,945 cf

Plug-Flow detention time= 14.1 min calculated for 0.496 af (100% of inflow)
Center-of-Mass det. time= 13.2 min ( 828.6 - 815.5)

Volume Invert Avail.Storage Storage Description

#1 166.00' 15,950 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

166.00 6,286 0 0

167.00 7,920 7,103 7,103

168.00 9,774 8,847 15,950
Device Routing Invert Outlet Devices

#1  Primary 162.00° 30.0" Round Culvert

L=30.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 162.00' / 161.85' S=0.0050"'/" Cc= 0.900
n=0.012, Flow Area= 4.91 sf
#2  Device 1 166.00" 33.0" Horiz. Orifice/Grate C=0.600
Limited to weir flow at low heads

Primary OutFlow Max=8.11 cfs @ 12.02 hrs HW=166.44' TW=158.57" (Dynamic Tailwater)
T 1-Culvert (Passes 8.11 cfs of 42.18 cfs potential flow)
2=0rifice/Grate (Weir Controls 8.11 cfs @ 2.16 fps)
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Time span=0.00-90.00 hrs, dt=0.05 hrs, 1801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1S: Al Runoff Area=6.440 ac 16.61% Impervious Runoff Depth=2.17"
Tc=6.0 min Ul Adjusted CN=74 Runoff=24.15 cfs 1.167 af

Subcatchment A: A Runoff Area=1,026,024 sf 15.16% Impervious Runoff Depth=2.17"
Flow Length=1,815" Tc=12.6 min CN=74 Runoff=71.20 cfs 4.268 af

Subcatchment A2: A2 Runoff Area=4.080 ac 53.68% Impervious Runoff Depth=3.15"
Tc=6.0 min CN=85 Runoff=21.53 cfs 1.070 af

Subcatchment A3: A3 Runoff Area=3.060 ac 53.59% Impervious Runoff Depth=3.34"
Tc=6.0 min CN=87 Runoff=16.95 cfs 0.852 af

Subcatchment A4: A4 Runoff Area=4.460 ac 65.47% Impervious Runoff Depth=3.34"
Tc=6.0 min CN=87 Runoff=24.70 cfs 1.242 af

Subcatchment A5: A5 Runoff Area=160,052 sf 9.69% Impervious Runoff Depth=1.94"
Flow Length=712" Tc=38.5 min CN=71 Runoff=5.05 cfs 0.593 af

Reach DP1: DP1 Inflow=26.48 cfs 6.328 af
Outflow=26.48 cfs 6.328 af

Pond BR1: BR1 Peak Elev=166.70" Storage=20,000 cf Inflow=24.15 cfs 1.167 af
Primary=7.89 cfs 0.276 af Secondary=0.72 cfs 0.890 af Outflow=8.61 cfs 1.166 af

Pond BR2: BR2 Peak Elev=164.65" Storage=17,472 cf Inflow=21.53 cfs 1.070 af
Primary=14.60 cfs 0.205 af Secondary=1.03 cfs 0.864 af Outflow=15.63 cfs 1.069 af

Pond BR3: BR3 Peak Elev=164.57" Storage=19,010 cf Inflow=12.04 cfs 1.085 af
Primary=0.84 cfs 0.031 af Secondary=1.75 cfs 1.053 af Outflow=2.59 cfs 1.084 af

Pond DB1: DB1 Peak Elev=160.73" Storage=119,879 cf Inflow=105.05 cfs 5.790 af
Outflow=21.47 cfs 5.735 af

Pond DS1: DS Peak Elev=168.97" Inflow=16.95 cfs 0.852 af
Primary=11.17 cfs 0.797 af Secondary=5.78 cfs 0.055 af Outflow=16.95 cfs 0.852 af

Pond DS2: DS Peak Elev=167.25" Inflow=24.70 cfs 1.242 af
Primary=12.04 cfs 1.085 af Secondary=12.66 cfs 0.157 af Outflow=24.70 cfs 1.242 af

Pond PP1: PP1 Peak Elev=166.52" Storage=3,466 cf Inflow=11.17 cfs 0.797 af
Outflow=10.49 cfs 0.797 af

Total Runoff Area = 45.269 ac Runoff Volume =9.1 92 af Average Runoff Depth = 2.44"
74.05% Pervious = 33.521 ac  25.95% Impervious = 11.747 ac
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Summary for Subcatchment 1S: Al

Runoff = 24.15cfs @ 11.97 hrs, Volume= 1.167 af, Depth= 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.76"

Area(ac) CN Adj Description

1.070 98 Unconnected pavement, HSG C
5.080 74 >75% Grass cover, Good, HSG C
0.290 39 >75% Grass cover, Good, HSG A
6.440 76 74  Weighted Average, Ul Adjusted
5.370 83.39% Pervious Area
1.070 16.61% Impervious Area
1.070 100.00% Unconnected

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 1S: Al

Hydrograph
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Summary for Subcatchment A: A

Runoff = 71.20cfs @ 12.05 hrs, Volume= 4.268 af, Depth= 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.76"

Area (sf) CN Description

123,997 98 Roofs, driveways off site
* 31,558 98 Rock outcrop
191,327 74 >75% Grass cover, Good, HSG C
47,337 55 Woods, Good, HSG B
631,805 70 Woods, Good, HSG C

1,026,024 74  Weighted Average

870,469 84.84% Pervious Area
155,555 15.16% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 100 0.4400 0.28 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
0.7 200 0.0800 4.55 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps
2.5 472 0.0170 3.20 73.63 Channel Flow,
Area= 23.0 sf Perim=52.3' r=0.44' n=0.035
2.8 654 0.0120 3.93 86.51 Channel Flow,
Area= 22.0 sf Perim=28.3' r=0.78' n=0.035
0.6 389 0.0050 10.30 227.15 Pipe Channel, CMP_Arch_1/2 77x52
77.0" x 52.0", R=39.4"/121.3" Pipe Arch Area= 22.0 sf Perim=17.3
n=0.012

126 1,815 Total
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Subcatchment A: A
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Summary for Subcatchment A2: A2

Runoff = 21.53cfs@ 11.97 hrs, Volume= 1.070 af, Depth= 3.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.76"

Area (ac) CN Description

* 2.190 98 Roofs, driveways off site
1.630 74 >75% Grass cover, Good, HSG C
0.260 39 >75% Grass cover, Good, HSG A

4.080 85 Weighted Average

1.890 46.32% Pervious Area
2.190 53.68% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A2: A2

Hydrograph
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Summary for Subcatchment A3: A3

Runoff = 16.95cfs @ 11.97 hrs, Volume= 0.852 af, Depth= 3.34"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs

Type Il 24-hr 10-Year Rainfall=4.76"

Area (ac) CN Description
1.500 98 Paved parking, HSG C
1.420 74 >75% Grass cover, Good, HSG C
0.140 98 Water Surface, HSG C
3.060 87 Weighted Average
1.420 46.41% Pervious Area
1.640 53.59% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment A3: A3
Hydrograph
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Summary for Subcatchment A4: A4

Runoff = 2470 cfs @ 11.97 hrs, Volume= 1.242 af, Depth= 3.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.76"

Area (ac) CN Description
* 2.920 98 Roofs, Driveway off site
1.230 74 >75% Grass cover, Good, HSG C
0.310 39 >75% Grass cover, Good, HSG A

4.460 87 Weighted Average

1.540 34.53% Pervious Area
2.920 65.47% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A4: A4

Hydrograph
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Summary for Subcatchment A5: A5

Runoff 5.05cfs @ 12.36 hrs, Volume=

0.593 af, Depth= 1.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs

Type Il 24-hr 10-Year Rainfall=4.76"

=

Area (sf) CN Description
* 15,516 98 Rock outcrop
23,274 55 Woods, Good, HSG B
121,262 70 Woods, Good, HSG C
160,052 71 Weighted Average
144,536 90.31% Pervious Area
15,516 9.69% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
35.7 100 0.0050 0.05 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
2.8 612 0.0500 3.60 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps
38.5 712 Total
Subcatchment A5: A5
Hydrograph
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Summary for Reach DP1: DP1

Inflow Area = 45.269 ac, 25.95% Impervious, Inflow Depth > 1.68" for 10-Year event
Inflow = 26.48 cfs @ 12.38 hrs, Volume= 6.328 af
Outflow = 26.48 cfs @ 12.38 hrs, Volume= 6.328 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs

Reach DP1: DP1

Hydrograph
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Summary for Pond BR1: BR1
Inflow Area = 6.440 ac, 16.61% Impervious, Inflow Depth = 2.17" for 10-Year event
Inflow = 24.15cfs @ 11.97 hrs, Volume= 1.167 af
Outflow = 8.61lcfs@ 12.11 hrs, Volume= 1.166 af, Atten=64%, Lag= 8.2 min
Primary = 7.89cfs @ 12.11 hrs, Volume= 0.276 af
Secondary = 0.72cfs@ 12.11 hrs, Volume= 0.890 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=166.70' @ 12.11 hrs Surf.Area= 40,370 sf Storage= 20,000 cf
Plug-Flow detention time= 229.7 min calculated for 1.165 af (100% of inflow)
Center-of-Mass det. time= 230.7 min ( 1,067.3 - 836.6 )
Volume Invert Avail.Storage Storage Description
#1 166.00' 32,754 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 162.60' 3,559 cf Custom Stage Data (Prismatic) Listed below (Recalc)
8,897 cf Overall x 40.0% Voids
#3 163.30' 6,863 cf Custom Stage Data (Prismatic) Listed below (Recalc)
34,317 cf Overall x 20.0% Voids
43,176 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
166.00 12,785 0 0
166.50 14,093 6,720 6,720
168.00 20,620 26,035 32,754
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
162.60 12,710 0 0
163.30 12,710 8,897 8,897
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
163.30 12,710 0 0
166.00 12,710 34,317 34,317
Device Routing Invert Outlet Devices
#1  Primary 162.00° 36.0" Round Culvert
L= 235.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 162.00' / 160.80' S=0.0051"'/" Cc= 0.900
n=0.012, Flow Area= 7.07 sf
#2  Device 1 166.50" 33.0" Horiz. Orifice/Grate C=0.600
Limited to weir flow at low heads
#3  Device 1 166.50' 25.0'long x 10.0" breadth Broad-Crested Rectangul  ar Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#4  Secondary 162.60' 6.0" Round Culvert
L=565.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 162.60' / 158.00' S=0.0081"'/" Cc= 0.900
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n=0.012, Flow Area= 0.20 sf

Primary OutFlow Max=7.53 cfs @ 12.11 hrs HW=166.69' TW=160.20' (Dynamic Tailwater)
1=Culvert (Passes 7.53 cfs of 56.12 cfs potential flow)
2=Orifice/Grate (Weir Controls 2.35 cfs @ 1.43 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 5.18 cfs @ 1.09 fps)

Secondary OutFlow Max=0.72 cfs @ 12.11 hrs HW=166.69"' (Free Discharge)
4=Culvert (Barrel Controls 0.72 cfs @ 3.65 fps)

Pond BR1: BR1
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Summary for Pond BR2: BR2
Inflow Area = 4.080 ac, 53.68% Impervious, Inflow Depth = 3.15" for 10-Year event
Inflow = 21.53cfs@ 11.97 hrs, Volume= 1.070 af
Outflow = 15.63 cfs @ 12.06 hrs, Volume= 1.069 af, Atten=27%, Lag= 5.4 min
Primary = 14.60 cfs @ 12.06 hrs, Volume= 0.205 af
Secondary = 1.03cfs @ 12.06 hrs, Volume= 0.864 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=164.65' @ 12.06 hrs Surf.Area= 36,264 sf Storage= 17,472 cf
Plug-Flow detention time= 138.2 min calculated for 1.069 af (100% of inflow)
Center-of-Mass det. time= 137.7 min ( 944.1 - 806.4 )
Volume Invert Avail.Storage Storage Description
#1 164.00' 28,865 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 160.60' 3,206 cf Custom Stage Data (Prismatic) Listed below (Recalc)
8,015 cf Overall x 40.0% Voids
#3 161.30' 6,183 cf Custom Stage Data (Prismatic) Listed below (Recalc)
30,915 cf Overall x 20.0% Voids
38,254 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
164.00 11,465 0 0
164.50 12,904 6,092 6,092
166.00 17,460 22,773 28,865
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
160.60 11,450 0 0
161.30 11,450 8,015 8,015
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
161.30 11,450 0 0
164.00 11,450 30,915 30,915
Device Routing Invert Outlet Devices
#1  Primary 164.50' 100.0'long x 10.0' breadth Broad-Crested Rectangu  lar Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#2  Secondary 159.10' 6.0" Round Culvert
L= 260.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 159.10' / 156.00' S=0.0119 '/ Cc= 0.900
n=0.012, Flow Area= 0.20 sf
#3  Device 2 160.60" 6.0" Vert. Orifice/Grate = C=0.600

Type Il 24-hr 10-Year Rainfall=4.76"
Printed 9/17/2019
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Primary OutFlow Max=13.52 cfs @ 12.06 hrs HW=164.64" TW=159.82' (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 13.52 cfs @ 0.94 fps)

Secondary OutFlow Max=1.03 cfs @ 12.06 hrs HW=164.64" (Free Discharge)

2=Culvert (Barrel Controls 1.03 cfs @ 5.25 fps)
3=Orifice/Grate (Passes 1.03 cfs of 1.84 cfs potential flow)

Pond BR2: BR2
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Summary for Pond BR3: BR3

Inflow Area = 4.460 ac, 65.47% Impervious, Inflow Depth = 2.92" for 10-Year event
Inflow = 12.04 cfs @ 11.97 hrs, Volume= 1.085 af

Outflow = 2.59cfs @ 12.38 hrs, Volume= 1.084 af, Atten= 78%, Lag= 24.9 min
Primary = 0.84cfs@ 12.38 hrs, Volume= 0.031 af

Secondary = 1.75cfs @ 12.38 hrs, Volume= 1.053 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=164.57" @ 12.38 hrs Surf.Area= 41,574 sf Storage= 19,010 cf

Plug-Flow detention time= 126.3 min calculated for 1.083 af (100% of inflow)
Center-of-Mass det. time=127.4 min ( 939.3 - 811.9)

Volume Invert Avail.Storage Storage Description
#1 164.00' 31,079 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 160.60' 3,780 cf Custom Stage Data (Prismatic) Listed below (Recalc)
9,450 cf Overall x 40.0% Voids
#3 161.30' 7,290 cf Custom Stage Data (Prismatic) Listed below (Recalc)
36,450 cf Overall x 20.0% Voids
42,149 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
164.00 13,500 0 0
164.50 14,430 6,983 6,983
166.00 17,698 24,096 31,079
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
160.60 13,500 0 0
161.30 13,500 9,450 9,450
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
161.30 13,500 0 0
164.00 13,500 36,450 36,450
Device Routing Invert Outlet Devices
#1  Primary 164.50' 20.0'long x 10.0" breadth Broad-Crested Rectangul  ar Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#2  Secondary 158.05' 6.0" Round Culvert L=75.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 158.05' / 156.00' S=0.0273'/" Cc= 0.900
n=0.012, Flow Area= 0.20 sf
#3  Device 2 160.60" 6.0" Vert. Orifice/Grate  C= 0.600
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Primary OutFlow Max=0.84 cfs @ 12.38 hrs HW=164.57" TW=160.73" (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.84 cfs @ 0.64 fps)

Secondary OutFlow Max=1.75 cfs @ 12.38 hrs HW=164.57" (Free Discharge)

2=Culvert (Barrel Controls 1.75 cfs @ 8.90 fps)
3=Orifice/Grate (Passes 1.75 cfs of 1.82 cfs potential flow)

Pond BR3: BR3
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Summary for Pond DB1: DB1

Inflow Area = 41.594 ac, 27.39% Impervious, Inflow Depth = 1.67" for 10-Year event
Inflow = 105.05cfs @ 12.04 hrs, Volume= 5.790 af

Outflow = 2147 cfs @ 12.39 hrs, Volume= 5.735 af, Atten=80%, Lag= 20.7 min
Primary = 2147 cfs@ 12.39 hrs, Volume= 5.735 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=160.73' @ 12.39 hrs Surf.Area= 48,295 sf Storage= 119,879 cf

Plug-Flow detention time= 484.3 min calculated for 5.732 af (99% of inflow)
Center-of-Mass det. time= 480.4 min ( 1,306.4 - 826.0)

Volume Invert Avail.Storage Storage Description
#1 158.00' 295,591 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

158.00 39,432 0 0
160.00 45,883 85,315 85,315
160.10 46,187 4,603 89,918
162.00 52,502 93,755 183,673
164.00 59,416 111,918 295,591

Device Routing Invert Outlet Devices
#1  Primary 153.00' 36.0" Round Culvert X 2.00

L=70.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 153.00' / 152.00' S=0.0143"'/* Cc=0.900
n=0.012, Flow Area= 7.07 sf

#2  Device 1 158.00' 7.0" Vert. Orifice/Grate C=0.600
#3 Device 1 160.10" 36.0" W x 24.0" H Vert. Orifice/Grate X 4.00 C=0.600
#4  Device 1 163.20' 33.0" Horiz. Orifice/Grate C=0.600

Limited to weir flow at low heads

rimary OutFlow Max=21.43 cfs @ 12.39 hrs HW=160.73' TW=0.00" (Dynamic Tailwater)
T 1-Culvert (Passes 21.43 cfs of 169.95 cfs potential flow)
2=0rifice/Grate (Orifice Controls 2.01 cfs @ 7.52 fps)
3=0rifice/Grate (Orifice Controls 19.42 cfs @ 2.55 fps)
4=CQrifice/Grate ( Controls 0.00 cfs)
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Flow (cfs)
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Summary for Pond DS1: DS

Inflow Area = 3.060 ac, 53.59% Impervious, Inflow Depth = 3.34" for 10-Year event
Inflow = 16.95cfs @ 11.97 hrs, Volume= 0.852 af

Outflow = 16.95cfs @ 11.97 hrs, Volume= 0.852 af, Atten= 0%, Lag= 0.0 min
Primary = 11.17 cfs @ 11.97 hrs, Volume= 0.797 af

Secondary = 5.78 cfs @ 11.97 hrs, Volume= 0.055 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=168.97' @ 11.97 hrs

Device Routing Invert Outlet Devices

#1  Primary 166.50' 18.0" Round Culvert
L=15.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 166.50' / 166.00' S=0.0333 '/ Cc=0.900
n=0.012, Flow Area= 1.77 sf

#2  Secondary 163.80' 24.0" Round RCP_Round 24"
L=156.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 163.80' / 163.00' S=0.0051'/" Cc= 0.900
n=0.012, Flow Area= 3.14 sf

#3  Device 2 168.50' 6.0'long x 0.5' breadth Broad-Crested Rectangular ~ Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

rimary OutFlow Max=11.09 cfs @ 11.97 hrs HW=168.95" TW=166.49' (Dynamic Tailwater)
T 1=Culvert (Inlet Controls 11.09 cfs @ 6.28 fps)

Secondary OutFlow Max=5.36 cfs @ 11.97 hrs HW=168.95'" TW=159.12" (Dynamic Tailwater)
LZ:RCP_Round 24" (Passes 5.36 cfs of 28.20 cfs potential flow)
3=Broad-Crested Rectangular Weir  (Weir Controls 5.36 cfs @ 1.99 fps)
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Summary for Pond DS2: DS

Inflow Area = 4.460 ac, 65.47% Impervious, Inflow Depth = 3.34" for 10-Year event
Inflow = 2470 cfs @ 11.97 hrs, Volume= 1.242 af

Outflow = 2470 cfs @ 11.97 hrs, Volume= 1.242 af, Atten= 0%, Lag= 0.0 min
Primary = 12.04 cfs @ 11.97 hrs, Volume= 1.085 af

Secondary = 12.66 cfs @ 11.97 hrs, Volume= 0.157 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=167.25' @ 11.97 hrs

Device Routing Invert Outlet Devices

#1  Primary 164.50' 18.0" Round Culvert
L=15.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 164.50' / 164.00' S=0.0333 '/ Cc=0.900
n=0.012, Flow Area= 1.77 sf

#2  Secondary 164.00° 24.0" Round RCP_Round 24"
L=130.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 164.00' / 162.00' S=0.0154'/" Cc=0.900
n=0.012, Flow Area= 3.14 sf

#3  Device 2 166.50' 6.0'long x 0.5' breadth Broad-Crested Rectangular ~ Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

rimary OutFlow Max=11.97 cfs @ 11.97 hrs HW=167.23' TW=164.16' (Dynamic Tailwater)
T 1=Culvert (Inlet Controls 11.97 cfs @ 6.77 fps)

Secondary OutFlow Max=12.02 cfs @ 11.97 hrs HW=167.23' TW=159.13" (Dynamic Tailwater)
LZ:RCP_Round 24" (Passes 12.02 cfs of 22.58 cfs potential flow)
3=Broad-Crested Rectangular Weir  (Weir Controls 12.02 cfs @ 2.75 fps)
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Summary for Pond PP1: PP1

Inflow Area = 3.060 ac, 53.59% Impervious, Inflow Depth = 3.13" for 10-Year event
Inflow = 11.17 cfs @ 11.97 hrs, Volume= 0.797 af

Outflow = 10.49 cfs @ 12.02 hrs, Volume= 0.797 af, Atten=6%, Lag= 3.5 min
Primary = 10.49 cfs @ 12.02 hrs, Volume= 0.797 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=166.52' @ 12.02 hrs Surf.Area= 7,130 sf Storage= 3,466 cf

Plug-Flow detention time= 12.7 min calculated for 0.797 af (100% of inflow)
Center-of-Mass det. time=11.8 min ( 817.3 - 805.6)

Volume Invert Avail.Storage Storage Description

#1 166.00' 15,950 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

166.00 6,286 0 0

167.00 7,920 7,103 7,103

168.00 9,774 8,847 15,950
Device Routing Invert Outlet Devices

#1  Primary 162.00° 30.0" Round Culvert

L=30.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 162.00' / 161.85' S=0.0050"'/" Cc= 0.900
n=0.012, Flow Area= 4.91 sf
#2  Device 1 166.00" 33.0" Horiz. Orifice/Grate C=0.600
Limited to weir flow at low heads

Primary OutFlow Max=10.39 cfs @ 12.02 hrs HW=166.51" TW=159.56" (Dynamic Tailwater)
T 1-Culvert (Passes 10.39 cfs of 42.70 cfs potential flow)
2=0rifice/Grate (Weir Controls 10.39 cfs @ 2.34 fps)
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Pond PP1: PP1

Hydrograph
Atzas] ] [Ei
3 e el B e it i St Rl Rl it St Bt Bt el rrmar
2{1049cfs[  Inflow Area=3.060 ac - L
ol | Bl PeakElev=16652
I | ] stoagessdeser
@ E | N U U N S
= e L
= RN B AR S A
3 [N 5 I A S U S N S SO S IO
LL | I I I
I SRR
3 Z4

0 5 10152025 30354045 505560 65707580 8590
Time (hours)



09.04.19 CHG&E Training Post-development A Type Il 24-hr 25-Year Rainfall=5.93"

Prepared by Lawrence J. Paggi, P.E., P.C. Printed 9/17/2019
HydroCAD® 10.00-18 s/n 07219 © 2016 HydroCAD Software Solutions LLC Page 71

Time span=0.00-90.00 hrs, dt=0.05 hrs, 1801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1S: Al Runoff Area=6.440 ac 16.61% Impervious Runoff Depth=3.13"
Tc=6.0 min Ul Adjusted CN=74 Runoff=34.57 cfs 1.678 af

Subcatchment A: A Runoff Area=1,026,024 sf 15.16% Impervious Runoff Depth=3.13"
Flow Length=1,815" Tc=12.6 min CN=74 Runoff=102.50 cfs 6.136 af

Subcatchment A2: A2 Runoff Area=4.080 ac 53.68% Impervious Runoff Depth=4.24"
Tc=6.0 min CN=85 Runoff=28.54 cfs 1.440 af

Subcatchment A3: A3 Runoff Area=3.060 ac 53.59% Impervious Runoff Depth=4.45"
Tc=6.0 min CN=87 Runoff=22.20 cfs 1.135 af

Subcatchment A4: A4 Runoff Area=4.460 ac 65.47% Impervious Runoff Depth=4.45"
Tc=6.0 min CN=87 Runoff=32.36 cfs 1.654 af

Subcatchment A5: A5 Runoff Area=160,052 sf 9.69% Impervious Runoff Depth=2.84"
Flow Length=712" Tc=38.5 min CN=71 Runoff=7.56 cfs 0.870 af

Reach DP1: DP1 Inflow=74.77 cfs 9.629 af
Outflow=74.77 cfs 9.629 af

Pond BR1: BR1 Peak Elev=166.91" Storage=23,332 cf Inflow=34.57 cfs 1.678 af
Primary=24.53 cfs 0.671 af Secondary=0.73 cfs 1.006 af Outflow=25.26 cfs 1.677 af

Pond BR2: BR2 Peak Elev=164.73" Storage=18,515 cf Inflow=28.54 cfs 1.440 af
Primary=27.26 cfs 0.444 af Secondary=1.04 cfs 0.996 af Outflow=28.29 cfs 1.440 af

Pond BR3: BR3 Peak Elev=164.69" Storage=20,837 cf Inflow=12.74 cfs 1.375 af
Primary=4.13 cfs 0.151 af Secondary=1.76 cfs 1.223 af Outflow=5.89 cfs 1.374 af

Pond DB1: DB1 Peak Elev=161.53" Storage=159,563 cf Inflow=182.52 cfs 8.815 af
Outflow=68.45 cfs 8.759 af

Pond DS1: DS Peak Elev=169.17" Inflow=22.20 cfs 1.135 af
Primary=11.80 cfs 1.012 af Secondary=10.40 cfs 0.123 af Outflow=22.20 cfs 1.135 af

Pond DS2: DS Peak Elev=167.49" Inflow=32.36 cfs 1.654 af
Primary=12.74 cfs 1.375 af Secondary=19.62 cfs 0.279 af Outflow=32.36 cfs 1.654 af

Pond PP1: PP1 Peak Elev=166.54" Storage=3,646 cf Inflow=11.80 cfs 1.012 af
Outflow=11.27 cfs 1.012 af

Total Runoff Area = 45.269 ac Runoff Volume =12. 913 af Average Runoff Depth = 3.42"
74.05% Pervious = 33.521 ac  25.95% Impervious = 11.747 ac
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Summary for Subcatchment 1S: Al

Runoff = 3457 cfs@ 11.97 hrs, Volume= 1.678 af, Depth= 3.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.93"

Area(ac) CN Adj Description

1.070 98 Unconnected pavement, HSG C
5.080 74 >75% Grass cover, Good, HSG C
0.290 39 >75% Grass cover, Good, HSG A
6.440 76 74  Weighted Average, Ul Adjusted
5.370 83.39% Pervious Area
1.070 16.61% Impervious Area
1.070 100.00% Unconnected

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 1S: Al

Hydrograph
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Summary for Subcatchment A: A

Runoff = 102.50 cfs @ 12.05 hrs, Volume= 6.136 af, Depth= 3.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.93"

Area (sf) CN Description

123,997 98 Roofs, driveways off site
* 31,558 98 Rock outcrop
191,327 74 >75% Grass cover, Good, HSG C
47,337 55 Woods, Good, HSG B
631,805 70 Woods, Good, HSG C

1,026,024 74  Weighted Average

870,469 84.84% Pervious Area
155,555 15.16% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 100 0.4400 0.28 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
0.7 200 0.0800 4.55 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps
2.5 472 0.0170 3.20 73.63 Channel Flow,
Area= 23.0 sf Perim=52.3' r=0.44' n=0.035
2.8 654 0.0120 3.93 86.51 Channel Flow,
Area= 22.0 sf Perim=28.3' r=0.78' n=0.035
0.6 389 0.0050 10.30 227.15 Pipe Channel, CMP_Arch_1/2 77x52
77.0" x 52.0", R=39.4"/121.3" Pipe Arch Area= 22.0 sf Perim=17.3
n=0.012

126 1,815 Total
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Subcatchment A: A

Hydrograph
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Summary for Subcatchment A2: A2

Runoff = 2854 cfs@ 11.97 hrs, Volume= 1.440 af, Depth= 4.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.93"

Area (ac) CN Description

* 2.190 98 Roofs, driveways off site
1.630 74 >75% Grass cover, Good, HSG C
0.260 39 >75% Grass cover, Good, HSG A

4.080 85 Weighted Average

1.890 46.32% Pervious Area
2.190 53.68% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A2: A2

Hydrograph
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Summary for Subcatchment A3: A3

Runoff = 22.20cfs@ 11.96 hrs, Volume= 1.135 af, Depth= 4.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.93"

Area (ac) CN Description
1.500 98 Paved parking, HSG C
1.420 74 >75% Grass cover, Good, HSG C
0.140 98 Water Surface, HSG C

3.060 87 Weighted Average

1.420 46.41% Pervious Area
1.640 53.59% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A3: A3

Hydrograph
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Summary for Subcatchment A4: A4

Runoff = 32.36 cfs@ 11.96 hrs, Volume= 1.654 af, Depth= 4.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.93"

Area (ac) CN Description
* 2.920 98 Roofs, Driveway off site
1.230 74 >75% Grass cover, Good, HSG C
0.310 39 >75% Grass cover, Good, HSG A

4.460 87 Weighted Average

1.540 34.53% Pervious Area
2.920 65.47% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A4: A4

Hydrograph
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Summary for Subcatchment A5: A5

Runoff = 756 cfs @ 12.36 hrs, Volume= 0.870 af, Depth= 2.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.93"

Area (sf) CN Description

* 15,516 98 Rock outcrop
23,274 55 Woods, Good, HSG B
121,262 70 Woods, Good, HSG C

160,052 71 Weighted Average

144,536 90.31% Pervious Area
15,516 9.69% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
35.7 100 0.0050 0.05 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
2.8 612 0.0500 3.60 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

38.5 712 Total

Subcatchment A5: A5

Hydrograph
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Summary for Reach DP1: DP1

Inflow Area = 45.269 ac, 25.95% Impervious, Inflow Depth > 2.55" for 25-Year event
Inflow = 74.77 cfs @ 12.22 hrs, Volume= 9.629 af
Outflow = 74.77 cfs @ 12.22 hrs, Volume= 9.629 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs

Reach DP1: DP1
Hydrograph
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Summary for Pond BR1: BR1
Inflow Area = 6.440 ac, 16.61% Impervious, Inflow Depth = 3.13" for 25-Year event
Inflow = 3457 cfs@ 11.97 hrs, Volume= 1.678 af
Outflow = 25.26 cfs @ 12.04 hrs, Volume= 1.677 af, Atten=27%, Lag= 4.4 min
Primary = 2453 cfs @ 12.04 hrs, Volume= 0.671 af
Secondary = 0.73cfs@ 12.04 hrs, Volume= 1.006 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=166.91' @ 12.04 hrs Surf.Area= 41,310 sf Storage= 23,332 cf
Plug-Flow detention time= 188.5 min calculated for 1.676 af (100% of inflow)
Center-of-Mass det. time= 189.6 min ( 1,015.8 - 826.2)
Volume Invert Avail.Storage Storage Description
#1 166.00' 32,754 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 162.60' 3,559 cf Custom Stage Data (Prismatic) Listed below (Recalc)
8,897 cf Overall x 40.0% Voids
#3 163.30' 6,863 cf Custom Stage Data (Prismatic) Listed below (Recalc)
34,317 cf Overall x 20.0% Voids
43,176 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
166.00 12,785 0 0
166.50 14,093 6,720 6,720
168.00 20,620 26,035 32,754
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
162.60 12,710 0 0
163.30 12,710 8,897 8,897
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
163.30 12,710 0 0
166.00 12,710 34,317 34,317
Device Routing Invert Outlet Devices
#1  Primary 162.00° 36.0" Round Culvert
L= 235.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 162.00' / 160.80' S=0.0051"'/" Cc= 0.900
n=0.012, Flow Area= 7.07 sf
#2  Device 1 166.50" 33.0" Horiz. Orifice/Grate C=0.600
Limited to weir flow at low heads
#3  Device 1 166.50' 25.0'long x 10.0" breadth Broad-Crested Rectangul  ar Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#4  Secondary 162.60' 6.0" Round Culvert
L=565.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 162.60' / 158.00' S=0.0081"'/" Cc= 0.900
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n=0.012, Flow Area= 0.20 sf

Primary OutFlow Max=24.02 cfs @ 12.04 hrs HW=166.91' TW=160.80" (Dynamic Tailwater)
1=Culvert (Passes 24.02 cfs of 58.18 cfs potential flow)
2=Orifice/Grate (Weir Controls 7.35 cfs @ 2.09 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 16.68 cfs @ 1.64 fps)

Secondary OutFlow Max=0.73 cfs @ 12.04 hrs HW=166.91"' (Free Discharge)
4=Culvert (Barrel Controls 0.73 cfs @ 3.70 fps)

Pond BR1: BR1

Hydrograph
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Summary for Pond BR2: BR2
Inflow Area = 4.080 ac, 53.68% Impervious, Inflow Depth = 4.24" for 25-Year event
Inflow = 2854 cfs@ 11.97 hrs, Volume= 1.440 af
Outflow = 28.29 cfs @ 12.01 hrs, Volume= 1.440 af, Atten= 1%, Lag= 2.6 min
Primary = 27.26 cfs @ 12.01 hrs, Volume= 0.444 af
Secondary = 1.04cfs @ 12.01 hrs, Volume= 0.996 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=164.73' @ 12.01 hrs Surf.Area= 36,499 sf Storage= 18,515 cf
Plug-Flow detention time= 118.7 min calculated for 1.439 af (100% of inflow)
Center-of-Mass det. time=119.7 min (917.6 - 797.9)
Volume Invert Avail.Storage Storage Description
#1 164.00' 28,865 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 160.60' 3,206 cf Custom Stage Data (Prismatic) Listed below (Recalc)
8,015 cf Overall x 40.0% Voids
#3 161.30' 6,183 cf Custom Stage Data (Prismatic) Listed below (Recalc)
30,915 cf Overall x 20.0% Voids
38,254 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
164.00 11,465 0 0
164.50 12,904 6,092 6,092
166.00 17,460 22,773 28,865
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
160.60 11,450 0 0
161.30 11,450 8,015 8,015
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
161.30 11,450 0 0
164.00 11,450 30,915 30,915
Device Routing Invert Outlet Devices
#1  Primary 164.50' 100.0'long x 10.0' breadth Broad-Crested Rectangu  lar Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#2  Secondary 159.10' 6.0" Round Culvert
L= 260.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 159.10' / 156.00' S=0.0119 '/ Cc= 0.900
n=0.012, Flow Area= 0.20 sf
#3  Device 2 160.60" 6.0" Vert. Orifice/Grate = C=0.600

Type Il 24-hr 25-Year Rainfall=5.93"
Printed 9/17/2019
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Primary OutFlow Max=25.59 cfs @ 12.01 hrs HW=164.72" TW=160.38" (Dynamic Tailwater)

1=Broad-Crested Rectangular Weir  (Weir Controls 25.59 cfs @ 1.17 fps)
Secondary OutFlow Max=1.04 cfs @ 12.01 hrs HW=164.72"' (Free Discharge)

2=Culvert (Barrel Controls 1.04 cfs @ 5.27 fps)
3=Orifice/Grate (Passes 1.04 cfs of 1.86 cfs potential flow)

Pond BR2: BR2
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Summary for Pond BR3: BR3

Inflow Area = 4.460 ac, 65.47% Impervious, Inflow Depth = 3.70" for 25-Year event
Inflow = 12.74 cfs @ 11.97 hrs, Volume= 1.375 af

Outflow = 5.89cfs@ 12.17 hrs, Volume= 1.374 af, Atten=54%, Lag= 12.1 min
Primary = 413 cfs@ 12.17 hrs, Volume= 0.151 af

Secondary = 1.76 cfs @ 12.17 hrs, Volume= 1.223 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=164.69' @ 12.17 hrs Surf.Area= 41,844 sf Storage= 20,837 cf

Plug-Flow detention time= 118.0 min calculated for 1.374 af (100% of inflow)
Center-of-Mass det. time=117.5 min ( 924.6 - 807.1)

Volume Invert Avail.Storage Storage Description
#1 164.00' 31,079 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 160.60' 3,780 cf Custom Stage Data (Prismatic) Listed below (Recalc)
9,450 cf Overall x 40.0% Voids
#3 161.30' 7,290 cf Custom Stage Data (Prismatic) Listed below (Recalc)
36,450 cf Overall x 20.0% Voids
42,149 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
164.00 13,500 0 0
164.50 14,430 6,983 6,983
166.00 17,698 24,096 31,079
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
160.60 13,500 0 0
161.30 13,500 9,450 9,450
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
161.30 13,500 0 0
164.00 13,500 36,450 36,450
Device Routing Invert Outlet Devices
#1  Primary 164.50' 20.0'long x 10.0" breadth Broad-Crested Rectangul  ar Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#2  Secondary 158.05' 6.0" Round Culvert L=75.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 158.05' / 156.00' S=0.0273'/" Cc= 0.900
n=0.012, Flow Area= 0.20 sf
#3  Device 2 160.60" 6.0" Vert. Orifice/Grate  C= 0.600
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Primary OutFlow Max=4.01 cfs @ 12.17 hrs HW=164.69' TW=161.49' (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 4.01 cfs @ 1.07 fps)

Secondary OutFlow Max=1.76 cfs @ 12.17 hrs HW=164.69"' (Free Discharge)

2=Culvert (Barrel Controls 1.76 cfs @ 8.97 fps)
3=Orifice/Grate (Passes 1.76 cfs of 1.85 cfs potential flow)

Pond BR3: BR3
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Summary for Pond DB1: DB1

Inflow Area = 41.594 ac, 27.39% Impervious, Inflow Depth = 2.54" for 25-Year event
Inflow = 182.52 cfs @ 12.02 hrs, Volume= 8.815 af

Outflow = 68.45cfs @ 12.21 hrs, Volume= 8.759 af, Atten=62%, Lag= 11.5 min
Primary = 68.45cfs @ 12.21 hrs, Volume= 8.759 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=161.53' @ 12.21 hrs Surf.Area= 50,953 sf Storage= 159,563 cf

Plug-Flow detention time= 344.0 min calculated for 8.759 af (99% of inflow)
Center-of-Mass det. time= 340.0 min ( 1,152.0 - 812.0)

Volume Invert Avail.Storage Storage Description
#1 158.00' 295,591 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

158.00 39,432 0 0
160.00 45,883 85,315 85,315
160.10 46,187 4,603 89,918
162.00 52,502 93,755 183,673
164.00 59,416 111,918 295,591

Device Routing Invert Outlet Devices
#1  Primary 153.00' 36.0" Round Culvert X 2.00

L=70.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 153.00' / 152.00' S=0.0143"'/* Cc=0.900
n=0.012, Flow Area= 7.07 sf

#2  Device 1 158.00' 7.0" Vert. Orifice/Grate C=0.600
#3 Device 1 160.10" 36.0" W x 24.0" H Vert. Orifice/Grate X 4.00 C=0.600
#4  Device 1 163.20' 33.0" Horiz. Orifice/Grate C=0.600

Limited to weir flow at low heads

rimary OutFlow Max=68.02 cfs @ 12.21 hrs HW=161.53' TW=0.00" (Dynamic Tailwater)
T 1-Culvert (Passes 68.02 cfs of 180.45 cfs potential flow)
2=0rifice/Grate (Orifice Controls 2.31 cfs @ 8.66 fps)
3=0rifice/Grate (Orifice Controls 65.70 cfs @ 3.84 fps)
4=CQrifice/Grate ( Controls 0.00 cfs)
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Summary for Pond DS1: DS

Inflow Area = 3.060 ac, 53.59% Impervious, Inflow Depth = 4.45" for 25-Year event
Inflow = 22.20cfs @ 11.96 hrs, Volume= 1.135 af

Outflow = 22.20cfs @ 11.96 hrs, Volume= 1.135 af, Atten= 0%, Lag= 0.0 min
Primary = 11.80 cfs @ 11.97 hrs, Volume= 1.012 af

Secondary = 10.40 cfs @ 11.96 hrs, Volume= 0.123 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=169.17' @ 11.97 hrs

Device Routing Invert Outlet Devices

#1  Primary 166.50' 18.0" Round Culvert
L=15.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 166.50' / 166.00' S=0.0333 '/ Cc=0.900
n=0.012, Flow Area= 1.77 sf

#2  Secondary 163.80' 24.0" Round RCP_Round 24"
L=156.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 163.80' / 163.00' S=0.0051'/" Cc= 0.900
n=0.012, Flow Area= 3.14 sf

#3  Device 2 168.50' 6.0'long x 0.5' breadth Broad-Crested Rectangular ~ Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

rimary OutFlow Max=11.73 cfs @ 11.97 hrs HW=169.15" TW=166.53' (Dynamic Tailwater)
T 1=Culvert (Inlet Controls 11.73 cfs @ 6.64 fps)

Secondary OutFlow Max=9.85 cfs @ 11.96 hrs HW=169.15' TW=159.85' (Dynamic Tailwater)
LZ:RCP_Round 24" (Passes 9.85 cfs of 28.91 cfs potential flow)
3=Broad-Crested Rectangular Weir  (Weir Controls 9.85 cfs @ 2.53 fps)
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Summary for Pond DS2: DS

Inflow Area = 4.460 ac, 65.47% Impervious, Inflow Depth = 4.45" for 25-Year event
Inflow = 32.36 cfs@ 11.96 hrs, Volume= 1.654 af

Outflow = 32.36 cfs@ 11.96 hrs, Volume= 1.654 af, Atten= 0%, Lag= 0.0 min
Primary = 12.74 cfs @ 11.97 hrs, Volume= 1.375 af

Secondary = 19.62 cfs @ 11.96 hrs, Volume= 0.279 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=167.49' @ 11.97 hrs

Device Routing Invert Outlet Devices

#1  Primary 164.50' 18.0" Round Culvert
L=15.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 164.50' / 164.00' S=0.0333 '/ Cc=0.900
n=0.012, Flow Area= 1.77 sf

#2  Secondary 164.00° 24.0" Round RCP_Round 24"
L=130.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 164.00' / 162.00' S=0.0154'/" Cc=0.900
n=0.012, Flow Area= 3.14 sf

#3  Device 2 166.50' 6.0'long x 0.5' breadth Broad-Crested Rectangular ~ Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

rimary OutFlow Max=12.66 cfs @ 11.97 hrs HW=167.46' TW=164.36' (Dynamic Tailwater)
T 1=Culvert (Inlet Controls 12.66 cfs @ 7.16 fps)

Secondary OutFlow Max=18.80 cfs @ 11.96 hrs HW=167.46" TW=159.85" (Dynamic Tailwater)
LZ:RCP_Round 24" (Passes 18.80 cfs of 23.74 cfs potential flow)
3=Broad-Crested Rectangular Weir  (Weir Controls 18.80 cfs @ 3.25 fps)
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Summary for Pond PP1: PP1

Inflow Area = 3.060 ac, 53.59% Impervious, Inflow Depth = 3.97" for 25-Year event
Inflow = 11.80 cfs @ 11.97 hrs, Volume= 1.012 af

Outflow = 11.27 cfs @ 12.02 hrs, Volume= 1.012 af, Atten= 4%, Lag= 3.2 min
Primary = 11.27 cfs @ 12.02 hrs, Volume= 1.012 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=166.54' @ 12.02 hrs Surf.Area= 7,171 sf Storage= 3,646 cf

Plug-Flow detention time= 12.2 min calculated for 1.012 af (100% of inflow)
Center-of-Mass det. time=11.2 min ( 812.1 - 801.0)

Volume Invert Avail.Storage Storage Description

#1 166.00' 15,950 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

166.00 6,286 0 0

167.00 7,920 7,103 7,103

168.00 9,774 8,847 15,950
Device Routing Invert Outlet Devices

#1  Primary 162.00° 30.0" Round Culvert

L=30.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 162.00' / 161.85' S=0.0050"'/" Cc= 0.900
n=0.012, Flow Area= 4.91 sf
#2  Device 1 166.00" 33.0" Horiz. Orifice/Grate C=0.600
Limited to weir flow at low heads

Primary OutFlow Max=11.19 cfs @ 12.02 hrs HW=166.54" TW=160.50" (Dynamic Tailwater)
T 1-Culvert (Passes 11.19 cfs of 42.87 cfs potential flow)
2=0rifice/Grate (Weir Controls 11.19 cfs @ 2.40 fps)
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Time span=0.00-90.00 hrs, dt=0.05 hrs, 1801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1S: Al Runoff Area=6.440 ac 16.61% Impervious Runoff Depth=5.19"
Tc=6.0 min Ul Adjusted CN=74 Runoff=56.56 cfs 2.788 af

Subcatchment A: A Runoff Area=1,026,024 sf 15.16% Impervious Runoff Depth=5.19"
Flow Length=1,815" Tc=12.6 min CN=74 Runoff=168.76 cfs 10.197 af

Subcatchment A2: A2 Runoff Area=4.080 ac 53.68% Impervious Runoff Depth=6.50"
Tc=6.0 min CN=85 Runoff=42.69 cfs 2.211 af

Subcatchment A3: A3 Runoff Area=3.060 ac 53.59% Impervious Runoff Depth=6.74"
Tc=6.0 min CN=87 Runoff=32.77 cfs 1.719 af

Subcatchment A4: A4 Runoff Area=4.460 ac 65.47% Impervious Runoff Depth=6.74"
Tc=6.0 min CN=87 Runoff=47.76 cfs 2.506 af

Subcatchment A5: A5 Runoff Area=160,052 sf 9.69% Impervious Runoff Depth=4.84"
Flow Length=712" Tc=38.5 min CN=71 Runoff=13.04 cfs 1.482 af

Reach DP1: DP1 Inflow=171.74 cfs 16.885 af
Outflow=171.74 cfs 16.885 af

Pond BR1: BR1 Peak Elev=167.16" Storage=27,368 cf Inflow=56.56 cfs 2.788 af
Primary=51.14 cfs 1.608 af Secondary=0.74 cfs 1.179 af Outflow=51.88 cfs 2.787 af

Pond BR2: BR2 Peak Elev=164.80" Storage=19,454 cf Inflow=42.69 cfs 2.211 af
Primary=40.90 cfs 0.975 af Secondary=1.04 cfs 1.235 af Outflow=41.94 cfs 2.210 af

Pond BR3: BR3 Peak Elev=164.83" Storage=22,935 cf Inflow=16.85 cfs 1.958 af
Primary=9.62 cfs 0.413 af Secondary=1.78 cfs 1.544 af Outflow=11.39 cfs 1.957 af

Pond DB1: DB1 Peak Elev=163.05" Storage=240,857 cf Inflow=314.79 cfs 15.460 af
Outflow=162.43 cfs 15.403 af

Pond DS1: DS Peak Elev=169.50" Inflow=32.77 cfs 1.719 af
Primary=12.77 cfs 1.429 af Secondary=19.99 cfs 0.290 af Outflow=32.77 cfs 1.719 af

Pond DS2: DS Peak Elev=169.16" Inflow=47.76 cfs 2.506 af
Primary=16.85 cfs 1.958 af Secondary=30.91 cfs 0.548 af Outflow=47.76 cfs 2.506 af

Pond PP1: PP1 Peak Elev=166.57" Storage=3,883 cf Inflow=12.77 cfs 1.429 af
Outflow=12.31 cfs 1.429 af

Total Runoff Area = 45.269 ac Runoff Volume =20. 903 af Average Runoff Depth = 5.54"
74.05% Pervious = 33.521 ac  25.95% Impervious = 11.747 ac
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Runoff =

56.56 cfs @ 11.97 hrs, Volume=

Summary for Subcatchment 1S: Al

2.788 af, Depth= 5.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=8.30"

Area(ac) CN Adj Description
1.070 98 Unconnected pavement, HSG C
5.080 74 >75% Grass cover, Good, HSG C
0.290 39 >75% Grass cover, Good, HSG A
6.440 76 74  Weighted Average, Ul Adjusted
5.370 83.39% Pervious Area
1.070 16.61% Impervious Area
1.070 100.00% Unconnected
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 1S: Al
Hydrograph
eof 5656¢cfs|]
ss{] W Typell24hr |
sy |{  100-YearRainfal=8.30"
as4 1 || Runoff Area=6.440 ac |
=409+ ~ Runoff Volume=2.788 af
e¥®fl ] RunoffDepth=5.19"
3 1 Te=6omin
LL | | | | | | | | | | |
204 | R A O ) Ad]USted*CN‘74’”

0 5 10 15202530354045 50 55 60 65 70 75 80 85 90
Time (hours)



09.04.19 CHG&E Training Post-development A Type Il 24-hr 100-Year Rainfall=8.30"

Prepared by Lawrence J. Paggi, P.E., P.C. Printed 9/17/2019
HydroCAD® 10.00-18 s/n 07219 © 2016 HydroCAD Software Solutions LLC Page 96

Summary for Subcatchment A: A

Runoff = 168.76 cfs @ 12.04 hrs, Volume= 10.197 af, Depth= 5.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=8.30"

Area (sf) CN Description

123,997 98 Roofs, driveways off site
* 31,558 98 Rock outcrop
191,327 74 >75% Grass cover, Good, HSG C
47,337 55 Woods, Good, HSG B
631,805 70 Woods, Good, HSG C

1,026,024 74  Weighted Average

870,469 84.84% Pervious Area
155,555 15.16% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 100 0.4400 0.28 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
0.7 200 0.0800 4.55 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps
2.5 472 0.0170 3.20 73.63 Channel Flow,
Area= 23.0 sf Perim=52.3' r=0.44' n=0.035
2.8 654 0.0120 3.93 86.51 Channel Flow,
Area= 22.0 sf Perim=28.3' r=0.78' n=0.035
0.6 389 0.0050 10.30 227.15 Pipe Channel, CMP_Arch_1/2 77x52
77.0" x 52.0", R=39.4"/121.3" Pipe Arch Area= 22.0 sf Perim=17.3
n=0.012

126 1,815 Total
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Subcatchment A: A
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Summary for Subcatchment A2: A2

Runoff = 42.69cfs @ 11.96 hrs, Volume= 2.211 af, Depth= 6.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=8.30"

Area (ac) CN Description

* 2.190 98 Roofs, driveways off site
1.630 74 >75% Grass cover, Good, HSG C
0.260 39 >75% Grass cover, Good, HSG A

4.080 85 Weighted Average

1.890 46.32% Pervious Area
2.190 53.68% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
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Summary for Subcatchment A3: A3

Runoff 32.77cfs@ 11.96 hrs, Volume= 1.719 af, Depth= 6.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=8.30"

Area (ac) CN Description
1.500 98 Paved parking, HSG C
1.420 74 >75% Grass cover, Good, HSG C
0.140 98 Water Surface, HSG C
3.060 87 Weighted Average
1.420 46.41% Pervious Area
1.640 53.59% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment A3: A3
Hydrograph
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Summary for Subcatchment A4: A4

Runoff = 4776 cfs @ 11.96 hrs, Volume= 2.506 af, Depth= 6.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=8.30"

Area (ac) CN Description
* 2.920 98 Roofs, Driveway off site
1.230 74 >75% Grass cover, Good, HSG C
0.310 39 >75% Grass cover, Good, HSG A

4.460 87 Weighted Average

1.540 34.53% Pervious Area
2.920 65.47% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A4: A4
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Runoff =

Summary for Subcatchment A5: A5

13.04 cfs @ 12.35 hrs, Volume= 1.482 af, Depth= 4.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=8.30"

Area (sf) CN Description
* 15,516 98 Rock outcrop
23,274 55 Woods, Good, HSG B
121,262 70 Woods, Good, HSG C
160,052 71 Weighted Average
144,536 90.31% Pervious Area
15,516 9.69% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
35.7 100 0.0050 0.05 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
2.8 612 0.0500 3.60 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps
38.5 712 Total
Subcatchment A5: A5
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Summary for Reach DP1: DP1

Inflow Area = 45.269 ac, 25.95% Impervious, Inflow Depth = 4.48" for 100-Year event
Inflow = 171.74 cfs @ 12.16 hrs, Volume= 16.885 af
Outflow = 171.74 cfs @ 12.16 hrs, Volume= 16.885 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs

Reach DP1: DP1
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Summary for Pond BR1: BR1
Inflow Area = 6.440 ac, 16.61% Impervious, Inflow Depth = 5.19" for 100-Year event
Inflow = 56.56 cfs @ 11.97 hrs, Volume= 2.788 af
Outflow = 51.88cfs @ 12.00 hrs, Volume= 2.787 af, Atten= 8%, Lag= 2.2 min
Primary = 51.14 cfs@ 12.00 hrs, Volume= 1.608 af
Secondary = 0.74 cfs @ 12.00 hrs, Volume= 1.179 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=167.16' @ 12.00 hrs Surf.Area= 42,379 sf Storage= 27,368 cf
Plug-Flow detention time= 138.0 min calculated for 2.785 af (100% of inflow)
Center-of-Mass det. time= 139.0 min ( 950.7 - 811.7)
Volume Invert Avail.Storage Storage Description
#1 166.00' 32,754 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 162.60' 3,559 cf Custom Stage Data (Prismatic) Listed below (Recalc)
8,897 cf Overall x 40.0% Voids
#3 163.30' 6,863 cf Custom Stage Data (Prismatic) Listed below (Recalc)
34,317 cf Overall x 20.0% Voids
43,176 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
166.00 12,785 0 0
166.50 14,093 6,720 6,720
168.00 20,620 26,035 32,754
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
162.60 12,710 0 0
163.30 12,710 8,897 8,897
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
163.30 12,710 0 0
166.00 12,710 34,317 34,317
Device Routing Invert Outlet Devices
#1  Primary 162.00° 36.0" Round Culvert
L= 235.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 162.00' / 160.80' S=0.0051"'/" Cc= 0.900
n=0.012, Flow Area= 7.07 sf
#2  Device 1 166.50" 33.0" Horiz. Orifice/Grate C=0.600
Limited to weir flow at low heads
#3  Device 1 166.50' 25.0'long x 10.0" breadth Broad-Crested Rectangul  ar Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#4  Secondary 162.60' 6.0" Round Culvert
L=565.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 162.60' / 158.00' S=0.0081"'/" Cc= 0.900
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n=0.012, Flow Area= 0.20 sf

Primary OutFlow Max=50.57 cfs @ 12.00 hrs HW=167.15" TW=162.10" (Dynamic Tailwater)
1=Culvert (Passes 50.57 cfs of 60.45 cfs potential flow)
2=0Orifice/Grate (Weir Controls 14.93 cfs @ 2.64 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 35.64 cfs @ 2.18 fps)

Secondary OutFlow Max=0.74 cfs @ 12.00 hrs HW=167.15" (Free Discharge)
4=Culvert (Barrel Controls 0.74 cfs @ 3.75 fps)

Pond BR1: BR1
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Summary for Pond BR2: BR2
Inflow Area = 4.080 ac, 53.68% Impervious, Inflow Depth = 6.50" for 100-Year event
Inflow = 42.69cfs @ 11.96 hrs, Volume= 2.211 af
Outflow = 4194 cfs@ 11.98 hrs, Volume= 2.210 af, Atten=2%, Lag= 1.2 min
Primary = 40.90cfs @ 11.98 hrs, Volume= 0.975 af
Secondary = 1.04cfs@ 11.98 hrs, Volume= 1.235 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=164.80' @ 11.98 hrs Surf.Area= 36,708 sf Storage= 19,454 cf
Plug-Flow detention time= 101.2 min calculated for 2.210 af (100% of inflow)
Center-of-Mass det. time= 100.7 min ( 886.7 - 786.0)
Volume Invert Avail.Storage Storage Description
#1 164.00' 28,865 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 160.60' 3,206 cf Custom Stage Data (Prismatic) Listed below (Recalc)
8,015 cf Overall x 40.0% Voids
#3 161.30' 6,183 cf Custom Stage Data (Prismatic) Listed below (Recalc)
30,915 cf Overall x 20.0% Voids
38,254 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
164.00 11,465 0 0
164.50 12,904 6,092 6,092
166.00 17,460 22,773 28,865
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
160.60 11,450 0 0
161.30 11,450 8,015 8,015
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
161.30 11,450 0 0
164.00 11,450 30,915 30,915
Device Routing Invert Outlet Devices
#1  Primary 164.50' 100.0'long x 10.0' breadth Broad-Crested Rectangu  lar Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#2  Secondary 159.10' 6.0" Round Culvert
L= 260.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 159.10' / 156.00' S=0.0119 '/ Cc= 0.900
n=0.012, Flow Area= 0.20 sf
#3  Device 2 160.60" 6.0" Vert. Orifice/Grate = C=0.600

Type Il 24-hr 100-Year Rainfall=8.30"
Printed 9/17/2019
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Primary OutFlow Max=39.54 cfs @ 11.98 hrs HW=164.79' TW=161.83" (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 39.54 cfs @ 1.36 fps)

Secondary OutFlow Max=1.04 cfs @ 11.98 hrs HW=164.79"' (Free Discharge)

2=Culvert (Barrel Controls 1.04 cfs @ 5.30 fps)
3=Orifice/Grate (Passes 1.04 cfs of 1.88 cfs potential flow)

Pond BR2: BR2
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Summary for Pond BR3: BR3

Inflow Area = 4.460 ac, 65.47% Impervious, Inflow Depth = 5.27" for 100-Year event
Inflow = 16.85cfs @ 11.96 hrs, Volume= 1.958 af

Outflow = 11.39 cfs @ 12.08 hrs, Volume= 1.957 af, Atten=32%, Lag= 7.1 min
Primary = 9.62cfs @ 12.08 hrs, Volume= 0.413 af

Secondary = 1.78 cfs @ 12.08 hrs, Volume= 1.544 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=164.83' @ 12.08 hrs Surf.Area= 42,149 sf Storage= 22,935 cf

Plug-Flow detention time= 104.4 min calculated for 1.956 af (100% of inflow)
Center-of-Mass det. time= 105.5 min (904.0 - 798.5)

Volume Invert Avail.Storage Storage Description
#1 164.00' 31,079 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 160.60' 3,780 cf Custom Stage Data (Prismatic) Listed below (Recalc)
9,450 cf Overall x 40.0% Voids
#3 161.30' 7,290 cf Custom Stage Data (Prismatic) Listed below (Recalc)
36,450 cf Overall x 20.0% Voids
42,149 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
164.00 13,500 0 0
164.50 14,430 6,983 6,983
166.00 17,698 24,096 31,079
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
160.60 13,500 0 0
161.30 13,500 9,450 9,450
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
161.30 13,500 0 0
164.00 13,500 36,450 36,450
Device Routing Invert Outlet Devices
#1  Primary 164.50' 20.0'long x 10.0" breadth Broad-Crested Rectangul  ar Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64
#2  Secondary 158.05' 6.0" Round Culvert L=75.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 158.05' / 156.00' S=0.0273'/" Cc= 0.900
n=0.012, Flow Area= 0.20 sf
#3  Device 2 160.60" 6.0" Vert. Orifice/Grate  C= 0.600
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Primary OutFlow Max=9.52 cfs @ 12.08 hrs HW=164.83' TW=162.85" (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 9.52 cfs @ 1.45 fps)

Secondary OutFlow Max=1.78 cfs @ 12.08 hrs HW=164.83" (Free Discharge)

2=Culvert (Barrel Controls 1.78 cfs @ 9.05 fps)
3=Orifice/Grate (Passes 1.78 cfs of 1.89 cfs potential flow)

Pond BR3: BR3
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Summary for Pond DB1: DB1

Inflow Area = 41.594 ac, 27.39% Impervious, Inflow Depth = 4.46" for 100-Year event
Inflow = 314.79cfs @ 12.01 hrs, Volume= 15.460 af

Outflow = 162.43 cfs @ 12.15 hrs, Volume= 15.403 af, Atten=48%, Lag= 8.5 min
Primary = 162.43 cfs @ 12.15 hrs, Volume= 15.403 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=163.05' @ 12.15 hrs Surf.Area= 56,141 sf Storage= 240,857 cf

Plug-Flow detention time= 212.6 min calculated for 15.403 af (100% of inflow)
Center-of-Mass det. time= 210.2 min ( 1,007.8 - 797.6)

Volume Invert Avail.Storage Storage Description
#1 158.00' 295,591 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

158.00 39,432 0 0
160.00 45,883 85,315 85,315
160.10 46,187 4,603 89,918
162.00 52,502 93,755 183,673
164.00 59,416 111,918 295,591

Device Routing Invert Outlet Devices
#1  Primary 153.00' 36.0" Round Culvert X 2.00

L=70.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 153.00' / 152.00' S=0.0143"'/* Cc=0.900
n=0.012, Flow Area= 7.07 sf

#2  Device 1 158.00' 7.0" Vert. Orifice/Grate C=0.600
#3 Device 1 160.10" 36.0" W x 24.0" H Vert. Orifice/Grate X 4.00 C=0.600
#4  Device 1 163.20' 33.0" Horiz. Orifice/Grate C=0.600

Limited to weir flow at low heads

rimary OutFlow Max=162.30 cfs @ 12.15 hrs HW=163.05' TW=0.00'" (Dynamic Tailwater)
T 1-Culvert (Passes 162.30 cfs of 199.04 cfs potential flow)
2=0rifice/Grate (Orifice Controls 2.81 cfs @ 10.50 fps)
3=0rifice/Grate (Orifice Controls 159.49 cfs @ 6.65 fps)
4=CQrifice/Grate ( Controls 0.00 cfs)
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Pond DB1: DB1
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Summary for Pond DS1: DS

Inflow Area = 3.060 ac, 53.59% Impervious, Inflow Depth = 6.74" for 100-Year event
Inflow = 3277 cfs@ 11.96 hrs, Volume= 1.719 af

Outflow = 3277 cfs@ 11.96 hrs, Volume= 1.719 af, Atten= 0%, Lag= 0.0 min
Primary = 12.77 cfs @ 11.96 hrs, Volume= 1.429 af

Secondary = 19.99 cfs @ 11.96 hrs, Volume= 0.290 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=169.50' @ 11.96 hrs

Device Routing Invert Outlet Devices

#1  Primary 166.50' 18.0" Round Culvert
L=15.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 166.50' / 166.00' S=0.0333 '/ Cc=0.900
n=0.012, Flow Area= 1.77 sf

#2  Secondary 163.80' 24.0" Round RCP_Round 24"
L=156.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 163.80' / 163.00' S=0.0051'/" Cc= 0.900
n=0.012, Flow Area= 3.14 sf

#3  Device 2 168.50' 6.0'long x 0.5' breadth Broad-Crested Rectangular ~ Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

rimary OutFlow Max=12.69 cfs @ 11.96 hrs HW=169.48' TW=166.56' (Dynamic Tailwater)
T 1=Culvert (Inlet Controls 12.69 cfs @ 7.18 fps)

Secondary OutFlow Max=19.21 cfs @ 11.96 hrs HW=169.48'" TW=161.52" (Dynamic Tailwater)
LZ:RCP_Round 24" (Passes 19.21 cfs of 30.02 cfs potential flow)
3=Broad-Crested Rectangular Weir  (Weir Controls 19.21 cfs @ 3.28 fps)
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Summary for Pond DS2: DS

Inflow Area = 4.460 ac, 65.47% Impervious, Inflow Depth = 6.74" for 100-Year event
Inflow = 4776 cfs @ 11.96 hrs, Volume= 2.506 af

Outflow = 4776 cfs @ 11.96 hrs, Volume= 2.506 af, Atten= 0%, Lag= 0.0 min
Primary = 16.85cfs @ 11.96 hrs, Volume= 1.958 af

Secondary = 3091 cfs@ 11.96 hrs, Volume= 0.548 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=169.16' @ 11.96 hrs

Device Routing Invert Outlet Devices

#1  Primary 164.50' 18.0" Round Culvert
L=15.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 164.50' / 164.00' S=0.0333 '/ Cc=0.900
n=0.012, Flow Area= 1.77 sf

#2  Secondary 164.00° 24.0" Round RCP_Round 24"
L=130.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 164.00' / 162.00' S=0.0154'/" Cc=0.900
n=0.012, Flow Area= 3.14 sf

#3  Device 2 166.50' 6.0'long x 0.5' breadth Broad-Crested Rectangular ~ Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

rimary OutFlow Max=16.40 cfs @ 11.96 hrs HW=168.97' TW=164.71" (Dynamic Tailwater)
T 1=Culvert (Inlet Controls 16.40 cfs @ 9.28 fps)

Secondary OutFlow Max=30.12 cfs @ 11.96 hrs HW=168.96" TW=161.52" (Dynamic Tailwater)
LZ:RCP_Round 24" (Inlet Controls 30.12 cfs @ 9.59 fps)
3=Broad-Crested Rectangular Weir  (Passes 30.12 cfs of 77.07 cfs potential flow)
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Pond DS2: DS
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Summary for Pond PP1: PP1

Inflow Area = 3.060 ac, 53.59% Impervious, Inflow Depth = 5.60" for 100-Year event
Inflow = 12.77 cfs @ 11.96 hrs, Volume= 1.429 af

Outflow = 12.31 cfs @ 12.01 hrs, Volume= 1.429 af, Atten= 4%, Lag= 2.9 min
Primary = 12.31 cfs @ 12.01 hrs, Volume= 1.429 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=166.57" @ 12.01 hrs Surf.Area= 7,225 sf Storage= 3,883 cf

Plug-Flow detention time= 10.3 min calculated for 1.428 af (100% of inflow)
Center-of-Mass det. time= 10.4 min ( 803.8 - 793.4)

Volume Invert Avail.Storage Storage Description

#1 166.00' 15,950 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

166.00 6,286 0 0

167.00 7,920 7,103 7,103

168.00 9,774 8,847 15,950
Device Routing Invert Outlet Devices

#1  Primary 162.00° 30.0" Round Culvert

L=30.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 162.00' / 161.85' S=0.0050"'/" Cc= 0.900
n=0.012, Flow Area= 4.91 sf
#2  Device 1 166.00" 33.0" Horiz. Orifice/Grate C=0.600
Limited to weir flow at low heads

Primary OutFlow Max=12.25 cfs @ 12.01 hrs HW=166.57" TW=162.20" (Dynamic Tailwater)
T 1-Culvert (Passes 12.25 cfs of 43.08 cfs potential flow)
2=0rifice/Grate (Weir Controls 12.25 cfs @ 2.48 fps)
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Time span=0.00-90.00 hrs, dt=0.05 hrs, 1801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment B: B Runoff Area=174,108 sf 43.10% Impervious Runoff Depth=1.54"
Tc=6.0 min CN=88 Runoff=10.49 cfs 0.512 af

Subcatchment B1: B1 Runoff Area=663,518 sf 32.85% Impervious Runoff Depth=0.71"
Flow Length=673" Tc=15.3 min CN=74 Runoff=12.71 cfs 0.904 af

Reach DP2: DP2 Inflow=12.84 cfs 1.387 af
Outflow=12.84 cfs 1.387 af

Pond PP2: PP2 Peak Elev=166.67" Storage=15,848 cf Inflow=10.49 cfs 0.512 af
Outflow=0.18 cfs 0.483 af

Total Runoff Area = 19.229 ac  Runoff Volume =1.4 16 af Average Runoff Depth = 0.88"
65.02% Pervious =12.503 ac  34.98% Impervious = 6.726 ac
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Summary for Subcatchment B: B

Runoff = 10.49 cfs @ 11.97 hrs, Volume= 0.512 af, Depth= 1.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Rainfall=2.68"

Area (sf) CN Description
* 75,035 98 Paved parking
23,690 98 Water Surface, 0% imp, HSG C
75,383 74  >75% Grass cover, Good, HSG C
174,108 88 Weighted Average

99,073 56.90% Pervious Area
75,035 43.10% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment B: B

Hydrograph
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Summary for Subcatchment B1: B1

Runoff = 12.71 cfs @ 12.09 hrs, Volume= 0.904 af, Depth= 0.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1-Year Rainfall=2.68"

Area (sf) CN Description
108,929 98 Water Surface, HSG C
* 17,354 98 Paved driveway
9,827 36 Woods, Fair, HSG A
21,742 60 Woods, Fair, HSG B
181,381 73 Woods, Fair, HSG C
* 14,494 98 Rock Outcrop
77,187 98 Paved parking, HSG C
47,429 30 Woods, Good, HSG A
5,630 70 Woods, Good, HSG C
49,149 77 Woods, Good, HSG D
38,852 39 >75% Grass cover, Good, HSG A
45,985 80 >75% Grass cover, Good, HSG D
26,494 30 Woods, Good, HSG A
12,497 39 >75% Grass cover, Good, HSG A
6,568 74 >75% Grass cover, Good, HSG C

663,518 74  Weighted Average

445,554 67.15% Pervious Area
217,964 32.85% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)y  (ft/sec) (cfs)
11.3 100 0.0900 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
3.4 327 0.0100 1.61 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps
0.6 246 0.0330 6.55 209.56 Channel Flow,
Area= 32.0 sf Perim=40.9' r=0.78" n=0.035

15.3 673 Total
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Subcatchment B1: B1
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Summary for Reach DP2: DP2

Inflow Area = 19.229 ac, 34.98% Impervious, Inflow Depth > 0.87" for 1-Year event
Inflow = 12.84 cfs @ 12.09 hrs, Volume= 1.387 af
Outflow = 12.84 cfs @ 12.09 hrs, Volume= 1.387 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs

Reach DP2: DP2
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Summary for Pond PP2: PP2

Inflow Area = 3.997 ac, 43.10% Impervious, Inflow Depth = 1.54" for 1-Year event

Inflow = 10.49 cfs @ 11.97 hrs, Volume= 0.512 af

Outflow = 0.18 cfs @ 17.67 hrs, Volume= 0.483 af, Atten=98%, Lag= 342.1 min
Primary = 0.18 cfs @ 17.67 hrs, Volume= 0.483 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=166.67' @ 17.67 hrs Surf.Area= 24,654 sf Storage= 15,848 cf

Plug-Flow detention time= 1,180.1 min calculated for 0.483 af (94% of inflow)
Center-of-Mass det. time=1,148.8 min ( 1,968.2 - 819.5)

Volume Invert Avail.Storage Storage Description
#1 166.00' 113,923 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

166.00 22,334 0 0
167.00 25,774 24,054 24,054
168.00 28,541 27,158 51,212
169.00 31,306 29,924 81,135
170.00 34,269 32,788 113,923

Device Routing Invert Outlet Devices
#1  Primary 163.00° 24.0" Round Culvert

L=50.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 163.00' / 162.00' S=0.0200'/* Cc= 0.900
n=0.012, Flow Area= 3.14 sf

#2  Device 1 166.00' 3.0" Vert. Orifice/Grate C=0.600
#3  Device 1 167.00° 24.0" W x 8.0" H Vert. Orifice/Grate X 2.00 C=0.600
#4  Device 1 169.00' 33.0" Horiz. Orifice/Grate C=0.600

Limited to weir flow at low heads

rimary OutFlow Max=0.18 cfs @ 17.67 hrs HW=166.67" TW=0.00" (Dynamic Tailwater)
T 1-Culvert (Passes 0.18 cfs of 24.74 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.18 cfs @ 3.57 fps)
3=0rifice/Grate ( Controls 0.00 cfs)
4=CQrifice/Grate ( Controls 0.00 cfs)
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Time span=0.00-90.00 hrs, dt=0.05 hrs, 1801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment B: B Runoff Area=174,108 sf 43.10% Impervious Runoff Depth=2.03"
Tc=6.0 min CN=88 Runoff=13.73 cfs 0.677 af

Subcatchment B1: B1 Runoff Area=663,518 sf 32.85% Impervious Runoff Depth=1.06"
Flow Length=673" Tc=15.3 min CN=74 Runoff=19.82 cfs 1.351 af

Reach DP2: DP2 Inflow=19.99 cfs 1.994 af
Outflow=19.99 cfs 1.994 af

Pond PP2: PP2 Peak Elev=166.90" Storage=21,567 cf Inflow=13.73 cfs 0.677 af
Outflow=0.21 cfs 0.643 af

Total Runoff Area = 19.229 ac  Runoff Volume =2.0 28 af Average Runoff Depth = 1.27"
65.02% Pervious =12.503 ac  34.98% Impervious = 6.726 ac
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Summary for Subcatchment B: B

Runoff = 13.73 cfs @ 11.97 hrs, Volume= 0.677 af, Depth= 2.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.24"

Area (sf) CN Description

* 75,035 98 Paved parking
23,690 98 Water Surface, 0% imp, HSG C
75,383 74  >75% Grass cover, Good, HSG C

174,108 88 Weighted Average

99,073 56.90% Pervious Area
75,035 43.10% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment B: B
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Summary for Subcatchment B1: B1

Runoff = 19.82 cfs @ 12.09 hrs, Volume= 1.351 af, Depth= 1.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.24"

Area (sf) CN Description
108,929 98 Water Surface, HSG C
* 17,354 98 Paved driveway
9,827 36 Woods, Fair, HSG A
21,742 60 Woods, Fair, HSG B
181,381 73 Woods, Fair, HSG C
* 14,494 98 Rock Outcrop
77,187 98 Paved parking, HSG C
47,429 30 Woods, Good, HSG A
5,630 70 Woods, Good, HSG C
49,149 77 Woods, Good, HSG D
38,852 39 >75% Grass cover, Good, HSG A
45,985 80 >75% Grass cover, Good, HSG D
26,494 30 Woods, Good, HSG A
12,497 39 >75% Grass cover, Good, HSG A
6,568 74 >75% Grass cover, Good, HSG C

663,518 74  Weighted Average

445,554 67.15% Pervious Area
217,964 32.85% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)y  (ft/sec) (cfs)
11.3 100 0.0900 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
3.4 327 0.0100 1.61 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps
0.6 246 0.0330 6.55 209.56 Channel Flow,
Area= 32.0 sf Perim=40.9' r=0.78" n=0.035

15.3 673 Total
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Subcatchment B1: B1
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Type Il 24-hr 2-Year Rainfall

1.994 af, Atten

1.994 af

0.00-90.00 hrs, dt=0.05 hrs

Reach DP2: DP2

Hydrograph

Summary for Reach DP2: DP2

19.229 ac, 34.98% Impervious, Inflow Depth > 1.24"

19.99 cfs @ 12.09 hrs, Volume
19.99 cfs @ 12.09 hrs, Volume
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Summary for Pond PP2: PP2

Inflow Area = 3.997 ac, 43.10% Impervious, Inflow Depth = 2.03" for 2-Year event

Inflow = 13.73 cfs @ 11.97 hrs, Volume= 0.677 af

Outflow = 0.21 cfs @ 18.10 hrs, Volume= 0.643 af, Atten=98%, Lag= 368.0 min
Primary = 0.21 cfs @ 18.10 hrs, Volume= 0.643 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=166.90' @ 18.10 hrs Surf.Area= 25,440 sf Storage= 21,567 cf

Plug-Flow detention time= 1,294.0 min calculated for 0.643 af (95% of inflow)
Center-of-Mass det. time= 1,266.9 min ( 2,078.4 - 811.5)

Volume Invert Avail.Storage Storage Description
#1 166.00' 113,923 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

166.00 22,334 0 0
167.00 25,774 24,054 24,054
168.00 28,541 27,158 51,212
169.00 31,306 29,924 81,135
170.00 34,269 32,788 113,923

Device Routing Invert Outlet Devices
#1  Primary 163.00° 24.0" Round Culvert

L=50.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 163.00' / 162.00' S=0.0200'/* Cc= 0.900
n=0.012, Flow Area= 3.14 sf

#2  Device 1 166.00' 3.0" Vert. Orifice/Grate C=0.600
#3  Device 1 167.00° 24.0" W x 8.0" H Vert. Orifice/Grate X 2.00 C=0.600
#4  Device 1 169.00' 33.0" Horiz. Orifice/Grate C=0.600

Limited to weir flow at low heads

rimary OutFlow Max=0.21 cfs @ 18.10 hrs HW=166.90" TW=0.00" (Dynamic Tailwater)
T 1-Culvert (Passes 0.21 cfs of 25.77 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.21 cfs @ 4.25 fps)
3=0rifice/Grate ( Controls 0.00 cfs)
4=CQrifice/Grate ( Controls 0.00 cfs)
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Time span=0.00-90.00 hrs, dt=0.05 hrs, 1801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment B: B Runoff Area=174,108 sf 43.10% Impervious Runoff Depth=3.44"
Tc=6.0 min CN=88 Runoff=22.65 cfs 1.146 af

Subcatchment B1: B1 Runoff Area=663,518 sf 32.85% Impervious Runoff Depth=2.17"
Flow Length=673" Tc=15.3 min CN=74 Runoff=41.91 cfs 2.760 af

Reach DP2: DP2 Inflow=42.56 cfs 3.868 af
Outflow=42.56 cfs 3.868 af

Pond PP2: PP2 Peak Elev=167.22" Storage=29,769 cf Inflow=22.65 cfs 1.146 af
Outflow=1.56 cfs 1.108 af

Total Runoff Area = 19.229 ac  Runoff Volume =3.9 06 af Average Runoff Depth = 2.44"
65.02% Pervious =12.503 ac  34.98% Impervious = 6.726 ac
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Summary for Subcatchment B: B

Runoff = 22.65cfs@ 11.97 hrs, Volume= 1.146 af, Depth= 3.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.76"

Area (sf) CN Description

* 75,035 98 Paved parking
23,690 98 Water Surface, 0% imp, HSG C
75,383 74  >75% Grass cover, Good, HSG C

174,108 88 Weighted Average

99,073 56.90% Pervious Area
75,035 43.10% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment B: B

Hydrograph
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Summary for Subcatchment B1: B1

Runoff = 4191 cfs@ 12.08 hrs, Volume= 2.760 af, Depth= 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=4.76"

Area (sf) CN Description
108,929 98 Water Surface, HSG C
* 17,354 98 Paved driveway
9,827 36 Woods, Fair, HSG A
21,742 60 Woods, Fair, HSG B
181,381 73 Woods, Fair, HSG C
* 14,494 98 Rock Outcrop
77,187 98 Paved parking, HSG C
47,429 30 Woods, Good, HSG A
5,630 70 Woods, Good, HSG C
49,149 77 Woods, Good, HSG D
38,852 39 >75% Grass cover, Good, HSG A
45,985 80 >75% Grass cover, Good, HSG D
26,494 30 Woods, Good, HSG A
12,497 39 >75% Grass cover, Good, HSG A
6,568 74 >75% Grass cover, Good, HSG C

663,518 74  Weighted Average

445,554 67.15% Pervious Area
217,964 32.85% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)y  (ft/sec) (cfs)
11.3 100 0.0900 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
3.4 327 0.0100 1.61 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps
0.6 246 0.0330 6.55 209.56 Channel Flow,
Area= 32.0 sf Perim=40.9' r=0.78" n=0.035

15.3 673 Total
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Subcatchment B1: B1
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Printed 9/10/2019
0.0 min

0%, Lag

for 10-Year event

Type Il 24-hr 10-Year Rainfall

3.868 af, Atten

3.868 af

0.00-90.00 hrs, dt=0.05 hrs

Reach DP2: DP2

Summary for Reach DP2: DP2
Hydrograph

19.229 ac, 34.98% Impervious, Inflow Depth > 2.41"

4256 cfs @ 12.08 hrs, Volume
4256 cfs @ 12.08 hrs, Volume

HydroCAD® 10.00-18 s/n 07219 © 2016 HydroCAD Software Solutions LLC

09.04.19 CHG&E Training Post-development B

Prepared by Lawrence J. Paggi, P.E., P.C.
Routing by Dyn-Stor-Ind method, Time Span
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Summary for Pond PP2: PP2

Inflow Area = 3.997 ac, 43.10% Impervious, Inflow Depth = 3.44" for 10-Year event
Inflow = 22.65cfs@ 11.97 hrs, Volume= 1.146 af

Outflow = 156 cfs @ 12.61 hrs, Volume= 1.108 af, Atten=93%, Lag= 38.4 min
Primary = 156 cfs @ 12.61 hrs, Volume= 1.108 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=167.22' @ 12.61 hrs Surf.Area= 26,380 sf Storage= 29,769 cf

Plug-Flow detention time= 957.8 min calculated for 1.107 af (97% of inflow)
Center-of-Mass det. time=939.5 min ( 1,736.0 - 796.5)

Volume Invert Avail.Storage Storage Description
#1 166.00' 113,923 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

166.00 22,334 0 0
167.00 25,774 24,054 24,054
168.00 28,541 27,158 51,212
169.00 31,306 29,924 81,135
170.00 34,269 32,788 113,923

Device Routing Invert Outlet Devices
#1  Primary 163.00° 24.0" Round Culvert

L=50.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 163.00' / 162.00' S=0.0200'/* Cc= 0.900
n=0.012, Flow Area= 3.14 sf

#2  Device 1 166.00' 3.0" Vert. Orifice/Grate C=0.600
#3  Device 1 167.00° 24.0" W x 8.0" H Vert. Orifice/Grate X 2.00 C=0.600
#4  Device 1 169.00' 33.0" Horiz. Orifice/Grate C=0.600

Limited to weir flow at low heads

rimary OutFlow Max=1.56 cfs @ 12.61 hrs HW=167.22' TW=0.00" (Dynamic Tailwater)
T 1-Culvert (Passes 1.56 cfs of 27.14 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.25 cfs @ 5.04 fps)
3=0rifice/Grate (Orifice Controls 1.32 cfs @ 1.50 fps)
4=CQrifice/Grate ( Controls 0.00 cfs)



09.04.19 CHG&E Training Post-development B Type Il 24-hr 10-Year Rainfall=4.76"

Prepared by Lawrence J. Paggi, P.E., P.C. Printed 9/10/2019
HydroCAD® 10.00-18 s/n 07219 © 2016 HydroCAD Software Solutions LLC Page 22

Pond PP2: PP2

Hydrograph
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Time span=0.00-90.00 hrs, dt=0.05 hrs, 1801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment B: B Runoff Area=174,108 sf 43.10% Impervious Runoff Depth=4.56"
Tc=6.0 min CN=88 Runoff=29.50 cfs 1.518 af

Subcatchment B1: B1 Runoff Area=663,518 sf 32.85% Impervious Runoff Depth=3.13"
Flow Length=673" Tc=15.3 min CN=74 Runoff=60.47 cfs 3.968 af

Reach DP2: DP2 Inflow=64.28 cfs 5.448 af
Outflow=64.28 cfs 5.448 af

Pond PP2: PP2 Peak Elev=167.47" Storage=36,405 cf Inflow=29.50 cfs 1.518 af
Outflow=4.38 cfs 1.480 af

Total Runoff Area = 19.229 ac  Runoff Volume =5.4 86 af Average Runoff Depth = 3.42"
65.02% Pervious =12.503 ac  34.98% Impervious = 6.726 ac
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Summary for Subcatchment B: B

Runoff = 2950 cfs@ 11.96 hrs, Volume= 1.518 af, Depth= 4.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.93"

Area (sf) CN Description

* 75,035 98 Paved parking
23,690 98 Water Surface, 0% imp, HSG C
75,383 74  >75% Grass cover, Good, HSG C

174,108 88 Weighted Average

99,073 56.90% Pervious Area
75,035 43.10% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment B: B

Hydrograph
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Summary for Subcatchment B1: B1

Runoff = 60.47 cfs @ 12.08 hrs, Volume= 3.968 af, Depth= 3.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.93"

Area (sf) CN Description
108,929 98 Water Surface, HSG C
* 17,354 98 Paved driveway
9,827 36 Woods, Fair, HSG A
21,742 60 Woods, Fair, HSG B
181,381 73 Woods, Fair, HSG C
* 14,494 98 Rock Outcrop
77,187 98 Paved parking, HSG C
47,429 30 Woods, Good, HSG A
5,630 70 Woods, Good, HSG C
49,149 77 Woods, Good, HSG D
38,852 39 >75% Grass cover, Good, HSG A
45,985 80 >75% Grass cover, Good, HSG D
26,494 30 Woods, Good, HSG A
12,497 39 >75% Grass cover, Good, HSG A
6,568 74 >75% Grass cover, Good, HSG C

663,518 74  Weighted Average

445,554 67.15% Pervious Area
217,964 32.85% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)y  (ft/sec) (cfs)
11.3 100 0.0900 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
3.4 327 0.0100 1.61 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps
0.6 246 0.0330 6.55 209.56 Channel Flow,
Area= 32.0 sf Perim=40.9' r=0.78" n=0.035

15.3 673 Total
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Subcatchment B1: B1
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0.0 min

H Inflow

O Outflow

0%, Lag

for 25-Year event

Type Il 24-hr 25-Year Rainfall

5.448 af
5.448 af, Atten

0.00-90.00 hrs, dt=0.05 hrs

Reach DP2: DP2

Summary for Reach DP2: DP2
Hydrograph

19.229 ac, 34.98% Impervious, Inflow Depth > 3.40"

64.28 cfs @ 12.08 hrs, Volume
64.28 cfs @ 12.08 hrs, Volume
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Summary for Pond PP2: PP2

Inflow Area = 3.997 ac, 43.10% Impervious, Inflow Depth = 4.56" for 25-Year event
Inflow = 2950cfs@ 11.96 hrs, Volume= 1.518 af

Outflow = 4.38cfs@ 12.20 hrs, Volume= 1.480 af, Atten= 85%, Lag= 14.4 min
Primary = 438 cfs@ 12.20 hrs, Volume= 1.480 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=167.47' @ 12.20 hrs Surf.Area= 27,068 sf Storage= 36,405 cf

Plug-Flow detention time= 747.1 min calculated for 1.479 af (97% of inflow)
Center-of-Mass det. time= 733.2 min ( 1,521.9 - 788.7)

Volume Invert Avail.Storage Storage Description
#1 166.00' 113,923 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

166.00 22,334 0 0
167.00 25,774 24,054 24,054
168.00 28,541 27,158 51,212
169.00 31,306 29,924 81,135
170.00 34,269 32,788 113,923

Device Routing Invert Outlet Devices
#1  Primary 163.00° 24.0" Round Culvert

L=50.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 163.00' / 162.00' S=0.0200'/* Cc= 0.900
n=0.012, Flow Area= 3.14 sf

#2  Device 1 166.00' 3.0" Vert. Orifice/Grate C=0.600
#3  Device 1 167.00° 24.0" W x 8.0" H Vert. Orifice/Grate X 2.00 C=0.600
#4  Device 1 169.00' 33.0" Horiz. Orifice/Grate C=0.600

Limited to weir flow at low heads

rimary OutFlow Max=4.38 cfs @ 12.20 hrs HW=167.47" TW=0.00" (Dynamic Tailwater)
T 1-Culvert (Passes 4.38 cfs of 28.17 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.27 cfs @ 5.58 fps)
3=0rifice/Grate (Orifice Controls 4.10 cfs @ 2.19 fps)
4=CQrifice/Grate ( Controls 0.00 cfs)
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Pond PP2: PP2
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Time span=0.00-90.00 hrs, dt=0.05 hrs, 1801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment B: B Runoff Area=174,108 sf 43.10% Impervious Runoff Depth=6.86"
Tc=6.0 min CN=88 Runoff=43.25 cfs 2.285 af

Subcatchment B1: B1 Runoff Area=663,518 sf 32.85% Impervious Runoff Depth=5.19"
Flow Length=673" Tc=15.3 min CN=74 Runoff=100.01 cfs 6.594 af

Reach DP2: DP2 Inflow=110.63 cfs 8.840 af
Outflow=110.63 cfs 8.840 af

Pond PP2: PP2 Peak Elev=168.01" Storage=51,546 cf Inflow=43.25 cfs 2.285 af
Outflow=10.79 cfs 2.246 af

Total Runoff Area = 19.229 ac  Runoff Volume =8.8 80 af Average Runoff Depth = 5.54"
65.02% Pervious =12.503 ac  34.98% Impervious = 6.726 ac
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Summary for Subcatchment B: B

Runoff = 43.25cfs @ 11.96 hrs, Volume= 2.285 af, Depth= 6.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=8.30"

Area (sf) CN Description
* 75,035 98 Paved parking
23,690 98 Water Surface, 0% imp, HSG C
75,383 74  >75% Grass cover, Good, HSG C
174,108 88 Weighted Average

99,073 56.90% Pervious Area
75,035 43.10% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment B: B
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Summary for Subcatchment B1: B1

Runoff = 100.01 cfs @ 12.07 hrs, Volume= 6.594 af, Depth= 5.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=8.30"

Area (sf) CN Description
108,929 98 Water Surface, HSG C
* 17,354 98 Paved driveway
9,827 36 Woods, Fair, HSG A
21,742 60 Woods, Fair, HSG B
181,381 73 Woods, Fair, HSG C
* 14,494 98 Rock Outcrop
77,187 98 Paved parking, HSG C
47,429 30 Woods, Good, HSG A
5,630 70 Woods, Good, HSG C
49,149 77 Woods, Good, HSG D
38,852 39 >75% Grass cover, Good, HSG A
45,985 80 >75% Grass cover, Good, HSG D
26,494 30 Woods, Good, HSG A
12,497 39 >75% Grass cover, Good, HSG A
6,568 74 >75% Grass cover, Good, HSG C

663,518 74  Weighted Average

445,554 67.15% Pervious Area
217,964 32.85% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)y  (ft/sec) (cfs)
11.3 100 0.0900 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
3.4 327 0.0100 1.61 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps
0.6 246 0.0330 6.55 209.56 Channel Flow,
Area= 32.0 sf Perim=40.9' r=0.78" n=0.035

15.3 673 Total
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Subcatchment B1: B1
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Summary for Reach DP2: DP2

Inflow Area = 19.229 ac, 34.98% Impervious, Inflow Depth > 5.52" for 100-Year event
Inflow = 110.63 cfs @ 12.07 hrs, Volume= 8.840 af
Outflow = 110.63 cfs @ 12.07 hrs, Volume= 8.840 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs

Reach DP2: DP2

Hydrograph
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Summary for Pond PP2: PP2

Inflow Area = 3.997 ac, 43.10% Impervious, Inflow Depth = 6.86" for 100-Year event
Inflow = 43.25cfs @ 11.96 hrs, Volume= 2.285 af

Outflow = 10.79 cfs @ 12.12 hrs, Volume= 2.246 af, Atten= 75%, Lag= 9.5 min
Primary = 10.79 cfs @ 12.12 hrs, Volume= 2.246 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=168.01' @ 12.12 hrs Surf.Area= 28,573 sf Storage= 51,546 cf

Plug-Flow detention time= 527.4 min calculated for 2.246 af (98% of inflow)
Center-of-Mass det. time=516.5 min ( 1,294.0 - 777.6)

Volume Invert Avail.Storage Storage Description
#1 166.00' 113,923 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

166.00 22,334 0 0
167.00 25,774 24,054 24,054
168.00 28,541 27,158 51,212
169.00 31,306 29,924 81,135
170.00 34,269 32,788 113,923

Device Routing Invert Outlet Devices
#1  Primary 163.00° 24.0" Round Culvert

L=50.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 163.00' / 162.00' S=0.0200'/* Cc= 0.900
n=0.012, Flow Area= 3.14 sf

#2  Device 1 166.00' 3.0" Vert. Orifice/Grate C=0.600
#3  Device 1 167.00° 24.0" W x 8.0" H Vert. Orifice/Grate X 2.00 C=0.600
#4  Device 1 169.00' 33.0" Horiz. Orifice/Grate C=0.600

Limited to weir flow at low heads

rimary OutFlow Max=10.73 cfs @ 12.12 hrs HW=168.00" TW=0.00" (Dynamic Tailwater)
T 1-Culvert (Passes 10.73 cfs of 30.27 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.32 cfs @ 6.60 fps)
3=0rifice/Grate (Orifice Controls 10.41 cfs @ 3.90 fps)
4=CQrifice/Grate ( Controls 0.00 cfs)
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Pond PP2: PP2
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Time span=0.00-90.00 hrs, dt=0.05 hrs, 1801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment A3-a: A3-a Runoff Area=76,656 sf 63.54% Impervious Runoff Depth=6.98"
Tc=6.0 min CN=89 Runoff=19.23 cfs 1.024 af

Subcatchment A3-b: A3-b Runoff Area=30,098 sf 32.07% Impervious Runoff Depth=6.15"
Tc=6.0 min CN=82 Runoff=6.95 cfs 0.354 af

Subcatchment B-a: B-a Runoff Area=84,183 sf 69.01% Impervious Runoff Depth=7.22"
Tc=6.0 min CN=91 Runoff=21.49 cfs 1.163 af

Pond CB15: CB15 Peak Elev=170.02" Inflow=19.23 cfs 1.024 af
18.0" Round Culvert x 2.00 n=0.012 L=100.0' S=0.0050"/" Outflow=19.23 cfs 1.024 af

Pond CB22: CB22 Peak Elev=170.04" Inflow=21.49 cfs 1.163 af
24.0" Round Culvert n=0.012 L=122.0' S=0.0066 '/ Outflow=21.49 cfs 1.163 af

Pond CB8: CB8 Peak Elev=169.90" Inflow=6.95 cfs 0.354 af
18.0" Round Culvert n=0.012 L=170.0' S=0.0082"'/* Outflow=6.95 cfs 0.354 af

Total Runoff Area = 4.383 ac Runoff Volume =2.54 1af Average Runoff Depth = 6.96"
39.01% Pervious =1.710 ac  60.99% Impervious = 2.673 ac
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Summary for Subcatchment A3-a: A3-a

Runoff = 19.23 cfs @ 11.96 hrs, Volume= 1.024 af, Depth= 6.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=8.30"

Area (sf) CN Description

48,708 98 Paved parking, HSG C
27,948 74 >75% Grass cover, Good, HSG C

76,656 89 Weighted Average

27,948 36.46% Pervious Area
48,708 63.54% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A3-a: A3-a

Hydrograph
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Summary for Subcatchment A3-b: A3-b

Runoff = 6.95cfs @ 11.97 hrs, Volume= 0.354 af, Depth= 6.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=8.30"

Area (sf) CN Description

9,651 98 Paved parking, HSG C
20,447 74 >75% Grass cover, Good, HSG C

30,098 82 Weighted Average

20,447 67.93% Pervious Area
9,651 32.07% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment A3-b: A3-b

Hydrograph
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Summary for Subcatchment B-a: B-a

Runoff = 2149 cfs@ 11.96 hrs, Volume= 1.163 af, Depth= 7.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=8.30"

Area (sf) CN Description

* 58,094 98 Paved parking
26,089 74  >75% Grass cover, Good, HSG C

84,183 91 Weighted Average

26,089 30.99% Pervious Area
58,094 69.01% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment B-a: B-a

Hydrograph
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Summary for Pond CB15: CB15

Inflow Area = 1.760 ac, 63.54% Impervious, Inflow Depth = 6.98" for 100-Year event
Inflow = 19.23 cfs @ 11.96 hrs, Volume= 1.024 af

Outflow = 19.23 cfs @ 11.96 hrs, Volume= 1.024 af, Atten= 0%, Lag= 0.0 min
Primary = 19.23 cfs @ 11.96 hrs, Volume= 1.024 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=170.02' @ 11.96 hrs

Device Routing Invert Outlet Devices

#1  Primary 167.60' 18.0" Round Culvert X 2.00
L=100.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 167.60' / 167.10' S=0.0050 '/ Cc= 0.900
n=0.012, Flow Area= 1.77 sf

U

rimary OutFlow Max=18.75 cfs @ 11.96 hrs HW=169.94' (Free Discharge)
1=Culvert (Barrel Controls 18.75 cfs @ 5.30 fps)

I—b

Pond CB15: CB15

Hydrograph
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Summary for Pond CB22: CB22

Inflow Area = 1.933 ac, 69.01% Impervious, Inflow Depth = 7.22" for 100-Year event
Inflow = 21.49cfs@ 11.96 hrs, Volume= 1.163 af

Outflow = 2149 cfs@ 11.96 hrs, Volume= 1.163 af, Atten= 0%, Lag= 0.0 min
Primary = 2149 cfs@ 11.96 hrs, Volume= 1.163 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=170.04' @ 11.96 hrs

Device Routing Invert Outlet Devices

#1  Primary 166.80' 24.0" Round RCP_Round 24"
L=122.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 166.80' / 166.00' S= 0.0066 '/* Cc= 0.900
n=0.012, Flow Area= 3.14 sf

Primary OutFlow Max=20.97 cfs @ 11.96 hrs HW=169.93' (Free Discharge)
L1=RCP_Round 24" (Barrel Controls 20.97 cfs @ 6.67 fps)

Pond CB22: CB22

Hydrograph
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Summary for Pond CB8: CB8

Inflow Area = 0.691 ac, 32.07% Impervious, Inflow Depth = 6.15" for 100-Year event
Inflow = 6.95cfs @ 11.97 hrs, Volume= 0.354 af

Outflow = 6.95cfs @ 11.97 hrs, Volume= 0.354 af, Atten= 0%, Lag= 0.0 min
Primary = 6.95cfs @ 11.97 hrs, Volume= 0.354 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=169.90' @ 11.96 hrs

Device Routing Invert Outlet Devices

#1  Primary 168.50' 18.0" Round Culvert
L=170.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 168.50' / 167.10' S=0.0082 '/ Cc= 0.900
n=0.012, Flow Area= 1.77 sf

Primary OutFlow Max=6.76 cfs @ 11.97 hrs HW=169.87' (Free Discharge)
T 1=Culvert (Inlet Controls 6.76 cfs @ 3.99 fps)

Pond CB8: CBS8
Hydrograph
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Time span=0.00-90.00 hrs, dt=0.05 hrs, 1801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment Al: Al Runoff Area=6.440 ac 16.61% Impervious Runoff Depth=5.19"
Tc=6.0 min Ul Adjusted CN=74 Runoff=56.56 cfs 2.788 af

Subcatchment A3: A3 Runoff Area=3.060 ac 53.59% Impervious Runoff Depth=6.74"
Tc=6.0 min CN=87 Runoff=32.77 cfs 1.719 af

Subcatchment Swalel: Swalel Runoff Area=592,231 sf 16.58% Impervious Runoff Depth=5.31"
Flow Length=1,426" Tc=12.0 min CN=75 Runoff=101.25 cfs 6.020 af

Subcatchment Swale2: Swale2 Runoff Area=248,405 sf 8.75% Impervious Runoff Depth=4.96"
Flow Length=840" Tc=16.4 min CN=72 Runoff=34.70 cfs 2.356 af

Subcatchment Swale3: Swale3 Runoff Area=38,991 sf 0.00% Impervious Runoff Depth=4.72"
Flow Length=398" Tc=11.4 min CN=70 Runoff=6.09 cfs 0.352 af

Subcatchment Swale4: Swale4 Runoff Area=237,961 sf 32.44% Impervious Runoff Depth=4.72"
Flow Length=354" Tc=6.4 min CN=70 Runoff=43.93 cfs 2.150 af

Subcatchment Swale5: Swaleb Runoff Area=63,167 sf 0.00% Impervious Runoff Depth=5.19"
Flow Length=787" Tc=14.9 min CN=74 Runoff=9.65 cfs 0.628 af

Reach SW1: SW1 Avg. Flow Depth=1.55" Max Vel=5.00 fps Inflow=101.25 cfs 6.020 af
n=0.035 L=654.0' S=0.0122'/" Capacity=161.08 cfs Outflow=98.15 cfs 6.020 af

Reach SW2: SW1 Avg. Flow Depth=0.73" Max Vel=4.44 fps Inflow=34.70 cfs 2.356 af
n=0.035 L=895.0' S=0.0223'/" Capacity=124.67 cfs Outflow=33.25 cfs 2.356 af

Reach SW3: SW3 Avg. Flow Depth=0.32" Max Vel=1.87 fps Inflow=6.09 cfs 0.352 af
n=0.035 L=670.0' S=0.0104'/" Capacity=40.03 cfs Outflow=5.29 cfs 0.352 af

Reach SW4: Swalw4 Avg. Flow Depth=0.85" Max Vel=4.82 fps Inflow=43.93 cfs 2.150 af
n=0.035 L=272.0' S=0.0221'/" Capacity=123.86 cfs Outflow=43.59 cfs 2.150 af

Reach SW5: SW5 Avg. Flow Depth=0.52" Max Vel=3.15 fps Inflow=9.65 cfs 0.628 af
n=0.035 L=687.0' S=0.0189'/' Capacity=31.55 cfs Outflow=9.13 cfs 0.628 af

Pond BR1: BR1 Peak Elev=167.34"' Storage=30,480 cf Inflow=56.56 cfs 2.788 af
Primary=47.15 cfs 1.607 af Secondary=0.74 cfs 1.180 af Outflow=47.90 cfs 2.787 af

Pond CB1: CB1 Peak Elev=169.40" Inflow=9.13 cfs 0.628 af
18.0" Round Culvert n=0.012 L=270.0' S=0.0126"'/" Outflow=9.13 cfs 0.628 af

Pond DMH3: DMH3 Peak Elev=166.24" Inflow=53.53 cfs 2.235 af
36.0" Round Culvert n=0.012 L=210.0' S=0.0050"'/" Outflow=53.53 cfs 2.235 af

Pond DMH6: DMH6 Peak Elev=165.50" Inflow=145.79 cfs 10.095 af
77.0" x 52.0", R=39.4"/121.3" Pipe Arch Culvert n=0.012 L=280.0' S=0.0050'/" Outflow=145.79 cfs 10.095 af
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Pond DS1: DS Peak Elev=169.50" Inflow=32.77 cfs 1.719 af

Primary=12.77 cfs 1.429 af Secondary=19.99 cfs 0.290 af Outflow=32.77 cfs 1.719 af

Pond PP1: PP1 Peak Elev=166.57" Storage=3,883 cf Inflow=12.77 cfs 1.429 af
Outflow=12.31 cfs 1.429 af

Total Runoff Area = 36.606 ac Runoff Volume =16. 014 af Average Runoff Depth = 5.25"
80.24% Pervious = 29.372 ac  19.76% Impervious = 7.235 ac
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Summary for Subcatchment Al1: Al

Runoff = 56.56 cfs @ 11.97 hrs, Volume= 2.788 af, Depth= 5.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=8.30"

Area(ac) CN Adj Description

1.070 98 Unconnected pavement, HSG C
5.080 74 >75% Grass cover, Good, HSG C
0.290 39 >75% Grass cover, Good, HSG A
6.440 76 74  Weighted Average, Ul Adjusted
5.370 83.39% Pervious Area
1.070 16.61% Impervious Area
1.070 100.00% Unconnected

Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment Al: Al

Hydrograph
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Summary for Subcatchment A3: A3

Runoff 32.77cfs@ 11.96 hrs, Volume= 1.719 af, Depth= 6.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=8.30"

Area (ac) CN Description
1.500 98 Paved parking, HSG C
1.420 74 >75% Grass cover, Good, HSG C
0.140 98 Water Surface, HSG C
3.060 87 Weighted Average
1.420 46.41% Pervious Area
1.640 53.59% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment A3: A3
Hydrograph
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Summary for Subcatchment Swalel: Swalel

Runoff = 101.25cfs @ 12.04 hrs, Volume= 6.020 af, Depth= 5.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=8.30"

Area (sf) CN Description

* 98,169 98 Roofs, driveways off site
494,062 70 Woods, Good, HSG C

592,231 75 Weighted Average

494,062 83.42% Pervious Area
98,169 16.58% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 100 0.4400 0.28 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
0.7 200 0.0800 4.55 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps
2.5 472 0.0170 3.20 73.63 Channel Flow,

Area= 23.0 sf Perim=52.3' r=0.44' n=0.035
2.8 654 0.0120 3.93 86.51 Channel Flow,

Area= 22.0 sf Perim=28.3' r=0.78' n=0.035

12.0 1,426 Total

Subcatchment Swalel: Swalel

Hydrograph
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Summary for Subcatchment Swale2: Swale2

Runoff = 3470 cfs @ 12.09 hrs, Volume= 2.356 af, Depth= 4.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=8.30"

Area (sf) CN Description

* 21,738 98 Roofs, driveways off site
226,667 70 Woods, Good, HSG C

248,405 72 Weighted Average

226,667 91.25% Pervious Area
21,738 8.75% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
14.2 100 0.0500 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
0.4 110 0.0700 4.26 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps
1.8 630 0.0270 5.90 129.76 Channel Flow,
Area= 22.0 sf Perim=28.3' r=0.78" n=0.035

16.4 840 Total

Subcatchment Swale2: Swale2

Hydrograph
{34.70cfs |
1! ¥l Typell 24-hr
ol K 100-YearRainfall=8.30"
1l || = Runoff Area=248,405 sf |
254 K~ Runoff Volume=2.356 af
s..11 | Runoff Depth=4.96" |
291 K FlowLength=840
@) -1 | A R 4t r__ 4 __+r__ 1 _ 1 b __1__ _‘ [ R
csy| HL 0 Tc=l64mn
19 CN=72
09 | A
01

0O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
Time (hours)



09.04.19 CHG&E Training Swales Type Il 24-hr 100-Year Rainfall=8.30"

Prepared by Lawrence J. Paggi, P.E., P.C. Printed 9/10/2019
HydroCAD® 10.00-18 s/n 07219 © 2016 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment Swale3: Swale3

Runoff = 6.09cfs @ 12.03 hrs, Volume= 0.352 af, Depth= 4.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=8.30"

Area (sf) CN Description
38,991 70 Woods, Good, HSG C
38,991 100.00% Pervious Area

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

10.4 100 0.1100 0.16 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
0.2 74 0.0950 4.96 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps
0.8 224 0.0180 4.82 105.95 Channel Flow,
Area= 22.0 sf Perim=28.3"' r=0.78' n=0.035

11.4 398 Total

Subcatchment Swale3: Swale3

Hydrograph
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Summary for Subcatchment Swale4: Swale4

Runoff = 4393 cfs @ 11.98 hrs, Volume= 2.150 af, Depth= 4.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=8.30"

Area (sf) CN Description

77,187 98 Roofs, HSG C
47,429 30 Woods, Good, HSG A
5,630 70 Woods, Good, HSG C
49,149 77 Woods, Good, HSG D
29,566 39 >75% Grass cover, Good, HSG A
29,000 80 >75% Grass cover, Good, HSG D

237,961 70 Weighted Average

160,774 67.56% Pervious Area
77,187 32.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
5.5 82 0.1300 0.25 Sheet Flow,

Grass: Dense n=0.240 P2= 3.50"
0.9 272 0.0220 5.32 117.13 Channel Flow,
Area= 22.0 sf Perim=28.3' r=0.78" n=0.035

6.4 354 Total

Subcatchment Swale4: Swale4

Hydrograph
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Summary for Subcatchment Swale5: Swale5

Runoff

9.65cfs @ 12.07 hrs, Volume=

0.628 af, Depth= 5.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs

Type Il 24-hr 100-Year Rainfall=8.30"

Area (sf) CN Description
63,167 74 >75% Grass cover, Good, HSG C
63,167 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
12.4 100 0.0700 0.13 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.50"
2.5 687 0.0190 4.57 63.96 Channel Flow,
Area= 14.0 sf Perim=20.3" r=0.69' n=0.035
14.9 787 Total
Subcatchment Swale5: Swale5
Hydrograph
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Summary for Reach SW1: SW1

Inflow Area = 13.596 ac, 16.58% Impervious, Inflow Depth = 5.31" for 100-Year event
Inflow 101.25cfs @ 12.04 hrs, Volume= 6.020 af
Outflow 98.15cfs @ 12.06 hrs, Volume= 6.020 af, Atten= 3%, Lag= 1.5 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.00 fps, Min. Travel Time= 2.2 min
Avg. Velocity = 1.20 fps, Avg. Travel Time= 9.1 min

Peak Storage= 12,820 cf @ 12.06 hrs
Average Depth at Peak Storage= 1.55'
Bank-Full Depth= 2.00" Flow Area= 28.0 sf, Capacity= 161.08 cfs

8.00' x 2.00' deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value= 3.0 /" Top Width= 20.00'

Length= 654.0' Slope=0.0122 "/

Inlet Invert= 170.00', Outlet Invert= 162.00'

Reach SW1: SW1

Hydrograph
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Summary for Reach SW2: SW1

Inflow Area = 5.703 ac, 8.75% Impervious, Inflow Depth = 4.96" for 100-Year event
Inflow = 3470 cfs @ 12.09 hrs, Volume= 2.356 af
Outflow = 33.25cfs@ 12.12 hrs, Volume= 2.356 af, Atten= 4%, Lag= 2.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs

Max. Velocity= 4.44 fps, Min. Travel Time= 3.4 min
Avg. Velocity = 1.04 fps, Avg. Travel Time= 14.4 min

Peak Storage= 6,667 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.73'
Bank-Full Depth= 1.50' Flow Area= 18.8 sf, Capacity= 124.67 cfs

8.00' x 1.50' deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value= 3.0 /" Top Width= 17.00'
Length=895.0" Slope= 0.0223 /'

Inlet Invert= 182.00', Outlet Invert= 162.00'

1
Reach SW2: SW1
Hydrograph
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Summary for Reach SW3: SW3

Inflow Area = 0.895 ac, 0.00% Impervious, Inflow Depth = 4.72" for 100-Year event

Inflow = 6.09cfs @ 12.03 hrs, Volume= 0.352 af

Outflow = 5.29cfs@ 12.09 hrs, Volume= 0.352 af, Atten=13%, Lag= 3.4 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.87 fps, Min. Travel Time= 6.0 min
Avg. Velocity = 0.40 fps, Avg. Travel Time= 27.8 min

Peak Storage= 1,895 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.32'
Bank-Full Depth= 1.00' Flow Area= 11.0 sf, Capacity= 40.03 cfs

8.00' x 1.00' deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value= 3.0 /" Top Width= 14.00'
Length=670.0' Slope=0.0104 "/

Inlet Invert= 180.00', Outlet Invert= 173.00'

t
Reach SW3: SW3
Hydrograph
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Summary for Reach SW4: Swalw4

Inflow Area = 5.463 ac, 32.44% Impervious, Inflow Depth = 4.72" for 100-Year event
Inflow = 4393 cfs @ 11.98 hrs, Volume= 2.150 af
Outflow = 4359 cfs@ 11.99 hrs, Volume= 2.150 af, Atten= 1%, Lag= 0.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.82 fps, Min. Travel Time= 0.9 min
Avg. Velocity = 1.13 fps, Avg. Travel Time= 4.0 min

Peak Storage= 2,451 cf @ 11.99 hrs
Average Depth at Peak Storage= 0.85'
Bank-Full Depth= 1.50" Flow Area= 18.8 sf, Capacity= 123.86 cfs

8.00' x 1.50' deep channel, n=0.035

Side Slope Z-value= 3.0 /" Top Width= 17.00'
Length= 272.0" Slope=0.0221 "/

Inlet Invert= 176.00', Outlet Invert= 170.00'

Reach SW4: Swalw4

Hydrograph
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Summary for Reach SW5: SW5

Inflow Area = 1.450 ac, 0.00% Impervious, Inflow Depth = 5.19" for 100-Year event
Inflow = 9.65cfs @ 12.07 hrs, Volume= 0.628 af
Outflow = 9.13cfs @ 12.11 hrs, Volume= 0.628 af, Atten= 5%, Lag= 2.5 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.15 fps, Min. Travel Time= 3.6 min
Avg. Velocity = 0.75 fps, Avg. Travel Time= 15.2 min

Peak Storage= 1,988 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.52'
Bank-Full Depth= 1.00" Flow Area= 7.0 sf, Capacity= 31.55 cfs

4.00' x 1.00' deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value= 3.0 /" Top Width= 10.00'
Length=687.0' Slope=0.0189 /'

Inlet Invert= 184.00', Outlet Invert=171.00'

T -

Reach SW5: SW5

Hydrograph
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Summary for Pond BR1: BR1
Inflow Area = 6.440 ac, 16.61% Impervious, Inflow Depth = 5.19" for 100-Year event
Inflow = 56.56 cfs @ 11.97 hrs, Volume= 2.788 af
Outflow = 4790 cfs @ 12.00 hrs, Volume= 2.787 af, Atten=15%, Lag= 1.8 min
Primary = 47.15cfs @ 12.00 hrs, Volume= 1.607 af
Secondary = 0.74 cfs @ 12.03 hrs, Volume= 1.180 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=167.34' @ 12.03 hrs Surf.Area= 43,159 sf Storage= 30,480 cf
Plug-Flow detention time= 139.2 min calculated for 2.785 af (100% of inflow)
Center-of-Mass det. time= 140.2 min ( 951.9 - 811.7)
Volume Invert Avail.Storage Storage Description
#1 166.00' 32,754 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 162.60' 3,559 cf Custom Stage Data (Prismatic) Listed below (Recalc)
8,897 cf Overall x 40.0% Voids
#3 163.30' 6,863 cf Custom Stage Data (Prismatic) Listed below (Recalc)
34,317 cf Overall x 20.0% Voids
43,176 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
166.00 12,785 0 0
166.50 14,093 6,720 6,720
168.00 20,620 26,035 32,754
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
162.60 12,710 0 0
163.30 12,710 8,897 8,897
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
163.30 12,710 0 0
166.00 12,710 34,317 34,317
Device Routing Invert Outlet Devices
#1  Primary 162.00° 36.0" Round Culvert
L= 235.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 162.00' / 160.80' S=0.0051"'/" Cc= 0.900
n=0.012, Flow Area= 7.07 sf
#2  Device 1 166.50" 29.8" x 29.8" Horiz. Orifice/Grate C=0.600
Limited to weir flow at low heads
#3  Device 1 166.50" 29.8" x 29.8" Horiz. Orifice/Grate C=0.600
Limited to weir flow at low heads
#4  Secondary 162.60' 6.0" Round Culvert
L=565.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 162.60' / 158.00' S=0.0081"'/" Cc= 0.900

n=0.012, Flow Area= 0.20 sf
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Primary OutFlow Max=34.99 cfs @ 12.00 hrs HW=167.30' TW=166.18" (Dynamic Tailwater)
1=Culvert (Outlet Controls 34.99 cfs @ 4.95 fps)
2=Orifice/Grate (Passes < 23.29 cfs potential flow)
3=Orifice/Grate (Passes < 23.29 cfs potential flow)

Secondary OutFlow Max=0.74 cfs @ 12.03 hrs HW=167.32' (Free Discharge)
4=Culvert (Barrel Controls 0.74 cfs @ 3.79 fps)

Pond BR1: BR1

Hydrograp
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Summary for Pond CB1: CB1

Inflow Area = 1.450 ac, 0.00% Impervious, Inflow Depth = 5.19" for 100-Year event
Inflow = 9.13cfs @ 12.11 hrs, Volume= 0.628 af

Outflow = 9.13cfs @ 12.11 hrs, Volume= 0.628 af, Atten= 0%, Lag= 0.0 min
Primary = 9.13cfs @ 12.11 hrs, Volume= 0.628 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=169.40' @ 12.11 hrs

Device Routing Invert Outlet Devices

#1  Primary 167.50° 18.0" Round Culvert
L= 270.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 167.50' / 164.10' S=0.0126'/* Cc= 0.900
n=0.012, Flow Area= 1.77 sf

U

rimary OutFlow Max=9.03 cfs @ 12.11 hrs HW=169.38' TW=165.27' (Dynamic Tailwater)
1=Culvert (Inlet Controls 9.03 cfs @ 5.11 fps)

I—b

Pond CB1: CB1

Hydrograph
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Summary for Pond DMH3: DMH3

Inflow Area = 7.890 ac, 13.56% Impervious, Inflow Depth = 3.40" for 100-Year event
Inflow = 53.53cfs@ 12.00 hrs, Volume= 2.235 af

Outflow = 53.53cfs @ 12.00 hrs, Volume= 2.235 af, Atten= 0%, Lag= 0.0 min
Primary = 53.53cfs @ 12.00 hrs, Volume= 2.235 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=166.24' @ 12.00 hrs

Device Routing Invert Outlet Devices

#1  Primary 161.80' 36.0" Round Culvert
L= 210.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 161.80'/ 160.75' S=0.0050'/" Cc= 0.900
n=0.012, Flow Area= 7.07 sf

U

rimary OutFlow Max=53.18 cfs @ 12.00 hrs HW=166.21' (Free Discharge)
1=Culvert (Barrel Controls 53.18 cfs @ 7.52 fps)

I—b

Pond DMH3: DMH3
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Summary for Pond DMH6: DMH6

Inflow Area = 22.358 ac, 19.65% Impervious, Inflow Depth = 5.42" for 100-Year event
Inflow = 145.79 cfs @ 12.05 hrs, Volume= 10.095 af

Outflow = 145.79 cfs @ 12.05 hrs, Volume= 10.095 af, Atten= 0%, Lag= 0.0 min
Primary = 145.79 cfs @ 12.05 hrs, Volume= 10.095 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=165.50' @ 12.05 hrs

Device Routing Invert Outlet Devices

#1  Primary 161.40" 77.0"W x52.0" H, R=39.4"/121.3" Pipe Arch CMP_Ar ch_1/2 77x52
L= 280.0' RCP, sg.cut end projecting, Ke=0.500
Inlet / Outlet Invert= 161.40'/ 160.00' S=0.0050'/* Cc= 0.900
n= 0.012, Flow Area= 22.05 sf

Primary OutFlow Max=145.71 cfs @ 12.05 hrs HW=165.50" (Free Discharge)
- =CMP_Arch_1/2 77x52 (Inlet Controls 145.71 cfs @ 6.73 fps)

Pond DMH6: DMH6

Hydrograph
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Summary for Pond DS1: DS

Inflow Area = 3.060 ac, 53.59% Impervious, Inflow Depth = 6.74" for 100-Year event
Inflow = 3277 cfs@ 11.96 hrs, Volume= 1.719 af

Outflow = 3277 cfs@ 11.96 hrs, Volume= 1.719 af, Atten= 0%, Lag= 0.0 min
Primary = 12.77 cfs @ 11.96 hrs, Volume= 1.429 af

Secondary = 19.99 cfs @ 11.96 hrs, Volume= 0.290 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=169.50' @ 11.96 hrs

Device Routing Invert Outlet Devices

#1  Primary 166.50' 18.0" Round Culvert
L=15.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 166.50' / 166.00' S=0.0333 '/ Cc=0.900
n=0.012, Flow Area= 1.77 sf

#2  Secondary 163.80' 24.0" Round RCP_Round 24"
L=156.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 163.80' / 163.00' S=0.0051'/" Cc= 0.900
n=0.012, Flow Area= 3.14 sf

#3  Device 2 168.50' 6.0'long x 0.5' breadth Broad-Crested Rectangular ~ Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

rimary OutFlow Max=12.69 cfs @ 11.96 hrs HW=169.48' TW=166.56' (Dynamic Tailwater)
T 1=Culvert (Inlet Controls 12.69 cfs @ 7.18 fps)

Secondary OutFlow Max=19.21 cfs @ 11.96 hrs HW=169.48" TW=164.90" (Dynamic Tailwater)
LZ:RCP_Round 24" (Passes 19.21 cfs of 30.02 cfs potential flow)
3=Broad-Crested Rectangular Weir  (Weir Controls 19.21 cfs @ 3.28 fps)
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Summary for Pond PP1: PP1

Inflow Area = 3.060 ac, 53.59% Impervious, Inflow Depth = 5.60" for 100-Year event
Inflow = 12.77 cfs @ 11.96 hrs, Volume= 1.429 af

Outflow = 12.31 cfs @ 12.01 hrs, Volume= 1.429 af, Atten= 4%, Lag= 2.9 min
Primary = 12.31 cfs @ 12.01 hrs, Volume= 1.429 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-90.00 hrs, dt= 0.05 hrs
Peak Elev=166.57" @ 12.01 hrs Surf.Area= 7,225 sf Storage= 3,883 cf

Plug-Flow detention time= 10.3 min calculated for 1.428 af (100% of inflow)
Center-of-Mass det. time= 10.4 min ( 803.8 - 793.4)

Volume Invert Avail.Storage Storage Description

#1 166.00' 15,950 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

166.00 6,286 0 0

167.00 7,920 7,103 7,103

168.00 9,774 8,847 15,950
Device Routing Invert Outlet Devices

#1  Primary 162.90'° 24.0" Round Culvert

L=45.0' RCP, sg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 162.90' / 162.70' S=0.0044 '/ Cc= 0.900
n=0.012, Flow Area= 3.14 sf
#2  Device 1 166.00" 33.0" Horiz. Orifice/Grate C=0.600
Limited to weir flow at low heads

Primary OutFlow Max=12.25 cfs @ 12.01 hrs HW=166.57" TW=165.35" (Dynamic Tailwater)
T 1-Culvert (Passes 12.25 cfs of 16.75 cfs potential flow)
2=0rifice/Grate (Weir Controls 12.25 cfs @ 2.48 fps)
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Appendix C

Green Infrastructure Spreadsheets for WQv and CPv calculations



Drainage Area 1: Stream Channel Protection Volume, CPv
Variables
Post-Development Cur CN=78
Initial Abstractions la= 0.564
1-yr 24-hr RF event P1-yr 2.68 inches
la/P1-yr = 0.210
Tc=0.21
Unit Peak Discharge
Time T= 24 hrs
Peak Outflow Discharg
Required Storage volui Vs/Vr = 0.647
Post-Development run Qd= 0.91 inches
Vs = CPv = [2.019 acre-feet
87948 cubic feet
Define the Average Release Rate, ARR

The Above Volume of 2.019 |ac-ft, is to be released over 24 hours per Des
ARR=|  1.018]cfs |
Drainage Area 2: Stream Channel Protection Volume, CPv
Variables
Post-Development Cur CN = 88
Initial Abstractions la=0.273
1-yr 24-hr RF event P1-yr 2.68 inches
la/P1-yr = 0.102
Tc=0.1
Unit Peak Discharge
Time T= 24 hrs
Peak Outflow Discharg
Required Storage volui Vs/Vr = 0.650
Post-Development run Qd= 1.54 inches
Vs =CPv = [0.330 acre-feet
14524 cubic feet
Define the Average Release Rate, ARR

The Above Volume of 0.330 |ac-ft, is to be released over 24 hours per Des

ARR=|  0.166]|cfs

Combined Drainage A

Post-Development Dis:
Pre-Development Disci

Overbank Flood Protection Volume, Qp,,

Variables
g;= 0.00
g.= 0.00

d./9;= #DIV/0!



Version 1.8

Last Updated: 11/09/2015

Total Water Quality Volume Calculation
WQu(acre-feet) = [(P)(Rv)(A)] /12

Is this project subject to Chapter 10 of the NYS Design Manual (i.e. WQv is equal to post-

development 1 year runoff VOIUME) 2. .......uiiii i e e No
Design Point: 1 )
oo G prs | Manually enter P, Total Area and Impervious Cover.
Breakdown of Subcatchments
Percent
Catchment Total Area  Impervious Area . waQv ..
Impervious Rv 3 Description
Number (Acres) (Acres) o (ft°)
1 6.44 1.07 17% 0.20 6,997 Bioretention 1
2 4.08 2.19 54% 0.53 11,843  [Bioretention 2
3 3.06 1.50 49% 0.49 8,184  |Pocket Pond 1
4 4.46 2.92 65% 0.64 15,524  [Bioretention 3
5 4.40 2.12 48% 0.48 11,587  [Pocket Pond 2
6
7
8
9
10
Subtotal (1-30) 22.44 9.80 44% 0.44 54,134 Subtotal 1
Total 22.44 9.80 44% 0.44 54,134 Initial WQv
Identify Runoff Reduction Techniques By Area
Total
L. Contributing
. Contributing )
Technique Area Impervious Area Notes
(Acre) (Acre)
Conservation of Natural Areas 0.00 0.00 minimum 10,000 sf
j tributing | th 75 tt
Riparian Buffers 0.00 0.00 maximum contributing feng feet to
150 feet
Filter Strips 0.00 0.00
. Up to 100 sf directly connected impervious
Tree Planting 0.00 0.00
area may be subtracted per tree
Total 0.00 0.00
Recalculate WQy after application of Area Reduction Techniques
Percent Runoff
Total Area Impervious Area i . waQv
(Acres) (Acres) Impervious Coefficient 3
% Rv (7e”)
"<<Initial WQv" 22.44 9.80 44% 0.44 54,134
Subtract Area 0.00 0.00
WAQy adjusted after Area
Reductions 22.44 9.80 44% 0.44 54,134
Adjusted WQy after Area
Reduction and Rooftop 22.44 9.80 44% 0.44 54,134
Disconnect




Minimum RRv

Enter the Soils Data for the site

Soil Group Acres S
A 1.05 55%
B 1.69 40%
C 16.79 30%
D 291 20%
Total Area 22.44

Calculate the Minimum RRv

S= 0.31
Impervious = 9.80 acre
Precipitation 15 in

Rv 0.95

Minimum RRv 15,525 ft3
0.36 af




NOI QUESTIONS

# NOI Question Reported Value
cf af

28 |Total Water Quality Volume (WQv) Required 54134 1.243
30 |Total RRV Provided 18077 0.415
31 [Is RRv Provided 2WQv Required? No

32 |Minimum RRv 15525 0.356
32a |Is RRv Provided = Minimum RRv Required? Yes
333 |[Total WQyv Treated 36058 0.828
34 [Sum of Volume Reduced & Treated 54134 1.243
34 |Sum of Volume Reduced and Treated 54134 1.243
35 |Is Sum RRv Provided and WQv Provided >WQv Required? Yes

Apply Peak Flow Attenuation

36 |Channel Protection Cpv

37 |Overbank Qp

37 |Extreme Flood Control Qf

Are Quantity Control requirements met?




Bioretention Worksheet

(For use on HSG C or D Soils with underdrains)
Af=wQv*(df)/[k*(hf+df)(tf)]

Af Required Surface Area (ft2) The hydraulic conductivity [ft/day], can be varied
waQv Water Quality Volume (ft3) depending on the. p.roperties of the soil media. Some
reported conductivity values are: Sand - 3.5 ft/day
df Depth of the Soil Medium (feet) k™ (city of Austin 1988); Peat - 2.0 ft/day (Galli 1990);
hf Average height of water above the planter bed Leaf Compost - 8.7 ft/day (Claytor and Schueler,
tf Volume Through the Filter Media (days) 1996); Bioretention Soil (0.5 ft/day (Claytor &
Design Point:| 1 |
Enter Site Data For Drainage Area to be Treated by Practice
Catchment Total Area Impervious Perce.nt WQv  Precipitation .
Number (Acres) Area Impervious Rv (ft 3 ) (in) Description
(Acres) %
1 6.44 1.07 0.17 0.20 | 6996.83 1.50 Bioretention 1
Enter Impervious Area Reduced <<WAQy after adjusting for
by Disconnection of Rooftops 17% 0.20 6,997 Disconnected Rooftops
Enter the portion of the WQv that is not reduced for all practices 3
routed to this practice. ft
Soil Information
Soil Group C
Soil Infiltration Rate in/hour
Using Underdrains? Yes Okay
Calculate the Minimum Filter Area
Value Units Notes
WQv 6,997 +3
Enter Depth of Soil Media df 25 ft 2.5-4ft
Enter Hydraulic Conductivity k 0.5 ft/day
Enter Average Height of Ponding hf 0.5 ft 6 inches max.
Enter Filter Time tf 2 days
Required Filter Area Af 5831 ft?

Determine Actual Bio-Retention Area

Filter Width 31 ft
Filter Length 410 ft
Filter Area 12710  |ft?
Actual Volume Provided 15252 |ft?

Determine Runoff Reduction

Is the Bioretention contributing flow to

another practice?

No

Select Practice

RRv 6,101
This is 40% of the storage provided or WQv
RRv applied 6,101 ft3 , o. f gep Q
whichever is less.
3 This is the portion of the WQu that is not reduced in
Volume Treated 896 ft .
the practice.
Volume Directed 0 ft3 This volume is directed another practice




Bioretention Worksheet

|Sizing v | OK | |Check to be sure Area provided > Af
(For use on HSG C or D Soils with underdrains)
Af=wQv*(df)/[k*(hf+df)(tf)]
Af Required Surface Area (ft2) The hydraulic conductivity [ft/day], can be varied
waQv Water Quality Volume (ft3) depending on the. p.ropertles of the soil media. Some

) ) reported conductivity values are: Sand - 3.5 ft/day
df Depth of the Soil Medium (feet) K" (City of Austin 1988); Peat - 2.0 ft/day (Galli 1990);
hf Average height of water above the planter bed Leaf Compost - 8.7 ft/day (Claytor and Schueler,
tf Volume Through the Filter Media (days) 1996); Bioretention Soil (0.5 ft/day (Claytor &

Design Point:| 1 |

Schueler, 1996)

Enter Site Data For Drainage Area to be Treated by Practice

| i Percent
Catchment Total Area e . WQv  Precipitation L.
Number (Acres) Area Impervious Rv 3 (in) Description
(Acres) % (ft”)
2 4.08 2.19 0.54 0.53 |11842.88 1.50 Bioretention 2
Enter Impervious Area Reduced ca% 0.53 11843 <<WAQy after adjusting for
by Disconnection of Rooftops ? ’ ! Disconnected Rooftops

Enter the portion of the WQv that is not reduced for all practices

3
routed to this practice. ft
Soil Information
Soil Group C
Soil Infiltration Rate in/hour
Using Underdrains? Yes Okay
Calculate the Minimum Filter Area
Value Units Notes
waQv 11,843 t3
Enter Depth of Soil Media df 2.5 ft 2.5-4ft
Enter Hydraulic Conductivity k 0.5 ft/day
Enter Average Height of Ponding hf 0.5 ft 6 inches max.
Enter Filter Time tf 2 days
Required Filter Area Af 9869 ft?

Determine Actual Bio-Retention Area

Filter Width 25 ft
Filter Length 458 ft
Filter Area 11450  |ft?
Actual Volume Provided 13740  |ft?

Determine Runoff Reduction

Is the Bioretention contributing f

low to

. No Select Practice
another practice?
RRv 5,496
This is 40% of the storage provided or WQv
RRv applied 5496  |ft’ : éof gep Q
whichever is less.
3 This is the portion of the WQu that is not reduced in
Volume Treated 6,347 ft

the practice.




Bioretention Worksheet

Volume Directed 0 ft3 This volume is directed another practice
Sizing v OK Check to be sure Area provided 2> Af
(For use on HSG C or D Soils with underdrains)
Af=wQv*(df)/[k*(hf+df)(tf)]
Af Required Surface Area (ft2) The hydraulic conductivity [ft/day], can be varied
wQv Water Quality Volume (ft3) depending on the. p.roperties of the soil media. Some
reported conductivity values are: Sand - 3.5 ft/day
df Depth of the Soil Medium (feet) K" (City of Austin 1988); Peat - 2.0 ft/day (Galli 1990);
hf Average height of water above the planter bed Leaf Compost - 8.7 ft/day (Claytor and Schueler,
tf Volume Through the Filter Media (days) 1996); Bioretention Soil (0.5 ft/day (Claytor &
Design Point:| 1 |
Enter Site Data For Drainage Area to be Treated by Practice
Catchment Total Area Impervious Perce.nt WQv  Precipitation .
Number (Acres) Area Impervious Rv (ft 3 ) (in) Description
(Acres) %
4 4.46 2.92 0.65 0.64 |15523.70 1.50 Bioretention 3
Enter Impervious Area Reduced <<WAQy after adjusting for
by Disconnection of Rooftops 65% 0.64 | 15,524 Disconnected Rooftops
Enter the portion of the WQv that is not reduced for all practices 3
routed to this practice. ft
Soil Information
Soil Group C
Soil Infiltration Rate in/hour
Using Underdrains? Yes Okay
Calculate the Minimum Filter Area
Value Units Notes
WQv 15,524 +3
Enter Depth of Soil Media df 25 ft 2.5-4ft
Enter Hydraulic Conductivity k 0.5 ft/day
Enter Average Height of Ponding hf 0.5 ft 6 inches max.
Enter Filter Time tf 2 days
Required Filter Area Af 12936 ft?

Determine Actual Bio-Retention Area

Filter Width 45 ft
Filter Length 300 ft
Filter Area 13500 |ft?
Actual Volume Provided 16200 |ft?

Determine Runoff Reduction

Is the Bioretention contributing flow to

. No Select Practice
another practice?
RRv 6,480
This is 40% of the storage provided or WQv
RRv applied 6,480 ft3 , o. f gep Q
whichever is less.
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Appendix D

Pre- and Post-Development Delineation Maps
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Appendix X

General Permit (GP-0-15-002)
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Appendix XI

Project Plans
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GEOTECHNICAL GEOENVIRONMENTAL SERVICES

EXISTING CONDITIONS: PROPOSED CONDITIONS: ISSUED DATE.
-
P . GROUND, BEDROCK AND WATER ELEVATIONS AT INVESTIGATION LOCATIONS 07 \ 30 \ 19
—o—  TRAFFIC SIGN _ .. SWALE CL 17 CENTRAL HUDSON GAS AND ELECTRIC TRAINING ACADEMY
— — PROPOSED CONTOUR 2229-2271 ROUTE 9W, TOWN OF ULSTER, NY 12477 ——
O  MAILBOX ODOOOOMMzm WALL 2 PROPOSED SPOT ELEVATION ROCK PROBES PERFORMED BY QCQA LABS DRILLING AND TESTING SERVICES ON AUGUST 19TH AND 20TH USING
MB : 2.25” DIA. AUGERS TO REFUSAL (MAX. 50° AND RODS BEYOND 50°). ADDITIONAL INFORMATION FROM BORING AND
TC=174.8 PROPOSED TOP OF CURB AND WELL LOGS.
M% FIRE HYDRANT ———-— WIRE FENCE BC=174.3 BOTTOM OF CURB ELEVATIONS
Y PROBE OR  GROUND  REFUSAL DEPTH (FT)  PROBABLE BEDROCK  GROUNDWATER  GROUNDWATER
@  vANHOLE CB20 O———= PROPOSED CATCH BASIN AND CULVERT BORING NO.  ELEVATION* (PROBABLE BEDROCK)  ELEVATION DEPTH (FT) ELEVATION QW >UHZ Q @HL >Z
——o——o  GUIDE RAIL
O DMH4 PROPOSED DRAINAGE MANHOLE &mﬁ @ M ww.wmm m.w Nwwmwm - -
m CATCH BASIN f&/&/ﬂmmm LINE @ PROPOSED NYLOPLAST DRAIN BASIN WELL mu 168.418 0.0 168.418 - - AMOCHE m:vmv
bB1 WELL #4 163.208 0.0 163.208 - -
WELL #5 169.083 N/A (>8 N/A 2.2 166.883
@  METAL PIPE R rRee wTH wiRe O MH1 PROPOSED SEWER MANHOLE WELL be 1om808 /A ) N s z ’ .
WELL #7 172.362 0.0 N/A - - SCALE: 1
O  REBAR POSTED TREE $ PROPOSED GRAVITY SEWER LINE WELL #8 171.979 N/A (>15) N /A 1.8 170.179
WELL #9 173.824 N/A (>15) N/A 1.8 172.024 SHEET NO.
_ ™ PROPOSED FORCE MAIN WELL #10  172.216 N/A (>12) N/A 3.8 168.416
5 MONUMENT _ —— — APPROXIMATE VELL #11 171,954 N/A (>10) NA 4.0 167.984
TAX MAP LINE ; ; ; : . : - -
PROPOSED WATER SERVICE LINE WELL #13 163,891 0.0 163807 - ~
‘Q>  yTILITY POLE
-———————0 PROPOSED FENCE W/BARBED WIRE *GROUND ELEVATIONS PROVIDED BY BADEY & WATSON SURVEYING & ENGINEERING, P.C.
L *PERCHED WATER
160 EXISTING MAJOR CONTOUR O DEEP (WELL) TEST LOCATION 2 OF 10
— — EXISTING MINOR CONTOUR PROJECT NO.
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SWARTZ
ARCHITECTURE, ppc

134 ACADEMY STREET

- O N oo POUGHKEEPSIE, NY 12601-4312
— S oY o T 845.473.0205 T 845.473.0284
T v\ « OO\ O www.swartzarchitecture.com
T i\\ 5 FEED /
) W/ 580 < b
—_ \\\\ / 4 E83I0 4 / S
A wn <t O - an /
e i S 4o 8 2C > 0D /
- ———f —~ Q0 £ / = &S5 =
T N - - — S Aag A / O
C d Prv % / O e W 1 o—
_— S 8 5 | v Ko O /
(N - e d 8 C 1 W
S C $— - : G
=3 ¢ @ O \ o w :
///////// — T 2~ T »n L
////////// o] — = O \ 0 m .
uuuuuuuuuuuuuuuuuuu Q o mw an) = b !
—————— . — I
||||||||| 7o) D) M n O L \ <
A NO%%E / Q -
<=
~Em
H m% \ R CONSULTANT:

civil engineer

LAWRENCE J. PAGGI, P.E.

43 BROAD STREET
FISHKILL, NY 12524

845 897 2375 TEL
LIPAGGI@OPTONLINE.NET

ALUMINIZED STEEL —— — — _ _——
OR ALUMINUM
FLARED—END SECTION
AND RIP RAP
OUTLET PROTECTION

\ 3
\\ —1 CONSULTANT SEAL:

i
)\

—

% <
L
\ MH1&
\
N

17
I
\ - LANDSCAPING
% / AREA
. — RIP w\% } = T ﬂ
\ T oumer ST
N

L — //{\J/,/:///M//////l\\l\m\<mmm\oz S \
— . ==~ _GRASS SWALE 5 [ B

wmoﬁmndoz [ 171.2 _ CB13
< il
171.0
\¥ I///T V\m ' :
L POCKET ~ j.AW vﬂ
POND #1 ARSI cs12 |1l &
P—-5 -~ | =
( /W 3&NI$\ |
- CULY

25" WIDE
RIP RAP ™~

= i
OVERFLOW
- o C | Hud
SPiLLWAY - 1l entral Hudson
S~ | i a L\lﬁm\ e A FORTIS COMPANY
— — WELL #3 — 173.1 - P
— — ] — &R Tc=173.6—=| 47| *
I D e S — —fF—— e T
P — — I B ] T - 1 | |
+166.0% = ==9==——_ [ | __LBIORETENTION AREA 1= 1~ B T A — _ I .
= T g e A HE T e o
— __\/__ __ iwmm // N — T — T — —— |
WELL #2 ! % ﬂ L PROJECT NAME:
Te=173.7 -
] N
BC=173.2 . -
173.1
5 17404 T — N
- — T PROPOSED

e =iAE M CENTRAL HUDSON
Jr

S v F.F.E=174.0 g
e [ > o A\
— & - b N\ GAS & ELECTRIC
e HARA = —— THINOS b .o | == e R v w0l N |
R 4 ¥ .50 = Sl e ——_—HLINOS "¢} l--———w- """ / p +— R NN T NN, N ~ L CORPORATION
T TS = N N T = e e [ b = - TRAINING CENTER
\ ~C AN - N ~ v //(o,\mmﬁos —— ==t Y T\L - ﬂ \ P e e e
\ / =P ‘ \ // \ - \/////// N \W\\ N mEE\_\\,_\«_\\m:. , \__—\/ _ \// 3 g T // C —
mK w % /10 \ gm O \ O Ww O \ / / //////M//( ///ﬂ\| 7 N DB _ — % \J | //////N/// _
_UQNQ .m %boo hl | m S s | m w %0 | \ /// //////// RIP_RAP / N < ) mU\JHW T N—
Vz \ O naM4|A 0 gMA_. S o0 N Vo T ™~ ////// \\ OUTLET // - —— ——— —
\ \ Pm J P F f_o \ f u Dnla F /M \ f e Dnl.a m ,IAI_O. \ ~ / // //X/ ////// / \ PROTECTION ! Y o~ — PROJECT ADDRESS:
-0 O L © L o _ O L2 _ O T e e T —— — S 164
o PYapgsh= | 2388= | 258882 S m/ ! . N TR . S SNGY 2229 ULSTER AVE
S8T88 | ByS0g | 253305 1 g8se. IS oerauman sxsw -/ AUEED S | AN (ROUTE 9W)
3 . — 0 — ~ — FLARED END SECTION
\ a Q a U g & U o na < M T~ A | | I ﬁ/
/ 1 £ 2o 23 ] SO E2 ) g geE SO ~ e LAKE KATRINE,
\ na:.L13B ‘ Lm_.mA_. ‘ N mwSL o e SN ~ - % RIP RAP === L= //
| 255« 0 T 2548 0 7§ S8B ) g<E8=z -~ ~ W\ o e —— NEW YORK 12449
/ 5 33 U3 s S T3 3 E0a — . ——— TOWN OF ULSTER
) S &~ . X388 | 2 (3 | §EEzod N LR — S
] / | | - | — 5 m - # — B3 158 — 750 REVISIONS
\ \ N M) MM X \/ \/ | / REVISIONS | BY | DATE
F /lr \ ‘ \ m..w 'm / / i // 1. REVISED PER 9—-3—19 COMMENT LETTER LJP 9/24/19
—— | J, ~

~ * L"
. AN ol G
RIP R

N
OVERFLOW / N ™~
/ & / OUTLET SPILLWAY ~__
_l
o

_—
—_—
—_—
—_—
—_—
—_—
—_—
—_—
—_—
_—

o~ = o 16
JdVAHTINOg — N A N

DRAWN BY CHECKED BY
/ LJP LJP

/ ISSUED FOR:

PLANNING BOARD
LEGEND e SITORD ENONEERNG  rces SUBMISSION

EXISTING CONDITIONS: PROPOSED CONDITIONS:

- GROUND, BEDROCK AND WATER ELEVATIONS AT INVESTIGATION LOCATIONS |SSUED DATE:
L 174 CENTRAL HUDSON GAS AND ELECTRIC TRAINING ACADEMY 07 \wo \ 19

—o— TRAFFIC SIGN —..—" SWALE CL o — PROPOSED CONTOUR 2229-2271 ROUTE 9W, TOWN OF ULSTER, NY 12477 (

O 00000000 ROCK PROBES PERFORMED BY QCQA LABS DRILLING AND TESTING SERVICES ON AUGUST 19TH AND 20TH USING SHEET NAME

v MAILBOX STONE WALL 171.2 PROPOSED SPOT ELEVATION 2.25” DIA. AUGERS TO REFUSAL (MAX. 50’ AND RODS BEYOND 50°). ADDITIONAL INFORMATION FROM BORING AND

TC=174.8 PROPOSED TOP OF CURB AND WELL LOGS.
%@Mom FIRE HYDRANT — 7~ WIRE FENCE BC=174.3 BOTTOM OF CURB ELEVATIONS PROBE OR  GROUND  REFUSAL DEPTH (FT)  PROBABLE BEDROCK  GROUNDWATER  GROUNDWATER
@ CB20 [——— PROPOSED CATCH BASIN AND CULVERT BORING NO. ELEVATION* (PROBABLE BEDROCK) ELEVATION DEPTH (FT) ELEVATION
MANHOLE ——o——  GUIDE RAIL

WELL #1 173.532 2.3 171.232 - -

- QO DMH4 PROPOSED DRAINAGE MANHOLE &MH» mm Nm.mw.m %.% Nm.mwm — - GRADING PLAN

] %J‘m . A . - -

CB CATCH BASIN EE LINE ® DB1 PROPOSED NYLOPLAST DRAIN BASIN WELL #4 163.208 0.0 163.208 - - AZOW%E m:vmv
WELL #5 169.083 N/A (>8) N/A 2.2 166.883

@®  METAL PIPE % TREE WITH WIRE O MH1 PROPOSED SEWER MANHOLE WELL #6 172.878 0.0 172.878 -
WELL #7 172.362 0.0 N/A - -

s PROPOSED GRAVITY SEWER LINE WELL #8 171.979 N/A (>15) N/A 1.8 170.179 SCALE: H: — @OM

O  REBAR %w POSTED TREE WELL #9 173.824 N/A (>15) N/A 1.8 172.024 . —

WELL #10  172.216 N/A (>12) N/A 3.8 168.416
PROPOSED FORCE MAIN
= mz WELL #11 171.984 N/A (>10) N/A 4.0 167.984 SHEET NO.
-+ MONUMENT - — APPROXIMATE WELL #12  169.375 0.0 169.375 - -
TAX MAP LINE PROPOSED WATER SERVICE LINE WELL #13  163.891 0.0 163.891 - -
‘@ yTLTY POLE *
—— PROPOSED FENCE W/BARBED WIRE *GROUND ELEVATIONS PROVIDED BY BADEY & WATSON SURVEYING & ENGINEERING, P.C.
PERCHED WATER
o *$\AX TOOLING DEPTH = 85 FEET.
- UTILITY LINE PROPOSED SILT FENCE
160 EXISTING MAJOR CONTOUR L VELL #1 DEEP (WELL) TEST LOCATION 3 OF 10

- —  EXISTING MINOR CONTOUR

PROJECT NO.

19-04



CONSTRUCTION SEQUENCE:

THE TOTAL AREA OF PROPOSED DISTURBANCE IS 28.7 ACRE. THERE SHALL BE NO MORE THAN FIVE (5) ACRES OF DISTURBED

COMPLY WITH THE FOLLOWNG REQUIREMENTS IN ORDER T0 BE AUTHORIZED T0 DISTURB GREATER THAN FIVE (5) ACRES OF SOIL EROSION CONTROL MAINTENANCE PLAN - DURING CONSTRUCTION: POST-CONSTRUCTION MAINTENANCE SCHEDULE

AT ANY ONE TIME:
a.THE OWNER OR OPERATOR SHALL HAVE A QUALIFIED INSPECTOR CONDUCT AT LEAST TWO (2) SITE INSPECTIONS IN PERMANENT AND TEMPORARY VEGETATION: e CATCH BASINS - SYMBOL SYMBOL
ACCORDANCE WITH PART IV.C. OF GENERAL PERMIT (GP—0—15-002) EVERY SEVEN (7) CALENDAR DAYS, FOR AS LONG AS 4
GREATER THAN FIVE (5) ACRES OF SOIL REMAIN DISTURBED. THE TWO (2) INSPECTIONS SHALL BE SEPARATED BY A INSPECT ALL AREAS THAT HAVE RECEIVED VEGETATION EVERY SEVEN DAYS & AFTER EVERY RUNOFF—PRODUCING CATCH BASINS SHOULD BE INSPECTED ANNUALLY AND AFTER MAJOR STORM EVENTS (e.g., )9) h
MINIMUM OF TWO (2) FULL CALENDAR DAYS. RAINFALL. ANY VEGETATED AREA THAT HAS ERODED AS A RESULT OF RUNOFF SHALL BE FERTILIZED, RESEEDED AFTER EACH EVENT WHERE 3 INCHES OF RAINFALL IS EXCEEDED IN A 24—-HOUR PERIOD). CIONSTRUCTIUON SPECIFICATILNS A SWARTYZ
b.IN AREAS WHERE SOIL DISTURBANCE ACTIVITIES HAS TEMPORARILY OR PERMANENTLY CEASED. THE APPLICATION OF SOIL AND MULCHED TO MAINTAIN A VIGOROUS, DENSE VEGETATIVE COVER. DEBRIS AND EACH EVENT WHERE 3 INCHES OF RAINFALL IS EXCEEDED IN A 24—HOUR PERIOD). \
STABILIZATION MEASURES MUST BE INITIATED BY THE END OF THE NEXT BUSINESS DAY AND COMPLETED WITHIN SEVEN (7) mmmﬁwz\wzw.\&ﬂw@mmﬁmcwm mmzw@,m%,\mmo@mwumﬂmmmﬂ,mm\%:wwmﬁ%zﬁmm«m mm,ammoq%%%cz =~ QA 1., AREA UNDER EMBANKMENT SHALL BE CLEARED, GRUBBED AND STRIPPED OF ANY >WOEHHWOHCWWV DPC
DAYS FROM THE DATE THE CURRENT SOIL DISTURBANCE ACTIVITIES CEASED. THE SOIL STABILIZATION MEASURES SELECTED § EARTH EMBANKMENT & VEGETATION AND ROOT MAT. THE POOL AREA SHALL BE CLEARED.
SHALL BE IN CONFORMANCE WITH THE TECHNICAL STANDARD, NEW YORK STATE STANDARD AND SPECIFICATIONS FOR STABILIZED CONSTRUCTION ENTRANCE: TRUCK WHEN 10% OF THE AVAILABLE CAPACITY HAS BEEN USED (e.g., FOR 12" SUMP, WHEN ~””  EXCAVATE IF NECESSARY 134 ACADEMY STREET
EROSION AND SEDIMENT CONTROL. DATED AUGUST 2005 THE DEPTH OF SEDIMENT EXCEEDS 1.27). IN ADDITION, THE STRUCTURES SHOULD BE REPAIRED FOR STORAGE 2 THE FILL MATERIAL FOR THE EMBANKMENT SHALL BE FREE OF ROOTS OR OTHER
’ ’ INSPECT THE ENTRANCE PAD EVERY SEVEN DAYS & AFTER EVERY RUNOFF—PRODUCING RAINFALL. CHECK FOR AND/OR REPLACED ON AN AS—NEEDED BASIS OUTLET PROTECTION wOODY VEGETATION AS WELL AS OVER-SIZED STONES, ROCKS, ORGANIC MATERIAL, POUGHKEEPSIE, NY 12601-4312
c.THE OWNER OR OPERATOR SHALL PREPARE A PHASING PLAN THAT DEFINES MAXIMUM DISTURBED AREA PER PHASE AND E : OR OTHER HBUECTIONABLE MATERIAL. THE EMBANKMENT SHALL BE COMPACTED BY
MUD, SEDIMENT BUILD—UP AND PAD INTEGRITY. MAKE DAILY INSPECTIONS DURING WET WEATHER. RESHAPE T 845.473.0205 F 845.473.0284
4. THE OWNER OR OPERATOR SHALL INSTALL ANY ADDITIONAL SITE SPECIFIC PRACTICES NEEDED TO PROTECT WATER QUALITY PAD AS NEEDED FOR DRAINAGE AND RUNOFF CONTROL. WASH AND REPLACE STONE AS NEEDED. THE STONE IN e BIORETENTION FACILITES (F—6) — * RISER EMBEDDED S* INTO TRAVERSING WITH EQUIPMENT WHILE IT IS BEING CONSTRUCTED www.swartzarchitecture.com
. . THE ENTRANCE SHOULD BE WASHED OR REPLACED WHENEVER THE ENTRANCE FAILS TO REDUCE MUD BEING omzmmmqm 3. VOLUME OF SEDIMENT STORAGE SHALL BE 1800 CUBIC FEET PER ACRE OF ®
_ COPYRIGHT AS DATED BY SWARTZ ARCHITECTURE, pPC
Clonio, 0715, 2 VLS MUl [l 60 (e SOMGN 0 S M QS HBE - sur/soue s o et rrou e e e wiey e soomuron
CONSTRUCTION ACTIMITIES ARE TO BE SCHEDULED AS FOLLOWS: ONCER NEEDED TO PROVIDE ACCESS T THE SITE EXCEEDS ONE INCH. WHEN THE FILTERING CAPACITY OF THE FILTER DIMINISHES SUBSTANTIALLY ALL AROUND. 4, SEDIMENT SHALL BE REMOVED AND TRAP RESTORED TO ITS ORIGINAL DIMENSIONS
: Q.m; WHEN WATER POUNDS ON THE SURFACE OF THE FILTER BED FOR MORE THAN 48 WHEN THE SEDIMENT HAS ACCUMULATED TO 1/2 THE DESIGN DEPTH OF THE TRAP.
1. CONSTRUCTION ACTIMITIES MAY BEGIN 5 DAYS AFTER RECEIPT OF COMPLETED NOI AND MS4 SWPPP ACCEPTANCE FORM POSTED REMOVED SEDIMENT SHALL BE DEPOSITED IN A SUITABLE AREA AND IN SUCH A
SILT FENCE: HOURS), THE TOP FEW INCHES OF DISCOLORED MATERIAL SHALL BE REMOVED AND SHALL BE NANNER THAT IT WILL NOT ERODE
BY THE NYSDEC. — REPLACED WITH FRESH MATERIAL. THE REMOVED SEDIMENTS SHALL BE DISPOSED IN AN DESIGN <mwﬂﬂm IS _
2. CONDUCT PRECONSTRUCTION CONFERENCE AT THE PROJECT LOCATION WITH THE OPERATOR AND THE PROJECT ENGINEER TO ﬁwmw@,ﬂ%o«m %M,Qm,mw mm%@ﬂ%mﬁo%\ﬁm%:mﬂﬂ%ﬁwm%%ﬁﬁnw%ﬁ\m&mmw%m@mﬁo o\,@ﬁw %ﬂﬂmmﬁ%ﬁmm ACCEPTABLE MANNER (L.E., LANDFILL). —torh S. THE STRUCTURE SHALL BE INSPECTED AFTER EACH RAIN AND REPAIRS MADE AS NEEDED.
REVIEW THE REQUIREMENTS OF GP—0—15-002, INCLUDING POSTING OF THE REQUIRED DOCUMENTATION AND LOCATION WHERE . - AREAS DEVOID OF MULCH SHALL BE RE—MULCHED ON AN ANNUAL BASIS. DEAD OR . 6. CONSTRUCTION OPERATIONS SHALL BE CARRIED OUT IN SUCH A MANNER THAT EROSION
THE SWPPP WILL BE MAINTAINED ON  SITE HEIGHT EQUAL TO 1/3 THE HEIGHT OF THE FENCE. IF FENCE FABRIC TEARS, BEGINS TO DECOMPOSE, OR IN - = : O'MIN AND WATER POLLUTION ARE MINIMIZED.
ANY WAY BECOMES INEFFECTIVE, REPLACE THE AFFECTED SECTION OF FENCE IMMEDIATELY. DISEASED PLANT MATERIAL SHALL BE REPLACED. ] _AI « S THE STRUCTURE SHALL BE REMOVED AND AREA STABILIZED VHEN THE DRAINAGE AREA
3. CONSTRUCT TEMPORARY CONSTRUCTION EXIT POINTS AT LOCATIONS SHOWN ON THE PLANS, FOR CONSTRUCTION TRAFFIC, BY _
INSTALLING STONE PER THE CONSTRUCTION ACCESS DETAIL. SOIL_STOCKPILE: ¢ POCKET POND (P-5) ALL SLOPES 211 —— , 1°6"MIN. PERFORATED RISER HAS BEEN PROPERLY STABILIZED.
OR FLATTER 55 , , 8. ALL FILL SLOPES SHALL BE 21 OR FLATTER; CUT SLOPES 11 OR FLATTER.
4. DUST ONSITE SHALL BE MINIMIZED BY SPRAYING WATER ON DRY AREAS OF THE SITE. IF THE MAJORITY OF MUD OR DIRT IS INSPECT SEDIMENT CONTROL BARRIERS (SILT FENCE OR HAY BALE) AND VEGETATION FOR DAMAGE EVERY oy e BERM AND EMBANKMENT OF THE POND SHALL BE MOWED ANNUALLY. ALL OTHER 5.0°MAX WE A 0 LET HARWARE
NOT REMOVED FROM EXISTING TRAFFIC, HOSE BIBS SHALL BE PROVIDED AT CONSTRUCTION TRAFFIC POINTS AND VEHICLE TIRES SEVEN DAYS & AFTER EVERY RUNOFF—PRODUCING RAINFALL. MAKE ALL REPAIRS IMMEDIATELY. REMOVE UPLAND AREAS SHALL BE MOWED EVERY OTHER YEAR. RIPRAP O A% o o o T IR 9 ALL PIPE CONNECTIONS SHALL BE WATERTIGHT.
SHALL BE WASHED BEFORE EXITING ON PUBLIC ROADS. SILT FROM THIS WASHING OPERATION SHALL BE INTERCEPTED AND SEDIMENT FROM THE UP—SLOPE FACE OF THE SEDIMENT CONTROL BARRIER BEFORE IT ACCUMULATES TO A 0% on Ry oy =D T, SOLE, OOCIR EVERY FIVE O SIX YEARS OR AFTER PROTECTION ¥ AT ENED 10, THE TOP 2/3 OF THE RISER SHALL BE PERFORATED WITH ONE (1) INCH DIAMETER
TRAPPED BEFORE WASH WATER IS ALLOWED TO BE DISCHARGED OFFSITE. THE USE OF OILS AND OTHER PETROLEUM BASED OR HEIGHT EQUAL TO 1/3 THE HEIGHT OF THE SEDIMENT CONTROL BARRIER. IF SEDIMENT CONTROL BARRIER e D D B NS AND OUTLET CHANNEL SHALL OCCUR - T p : : HOLES DR SLITS SPACED SIX ¢6) INCHES VERTICALLY AND HORIZONTALLY AND PLACED
TOXIC LIQUIDS FOR DUST SUPPRESSION IS PROHIBITED. TEARS, BEGINS TO DECOMPOSE, OR IN ANYWAY BECOMES INEFFECTIVE, REPLACE THE AFFECTED SECTION OF - : L [— 12 IN THE CONCAVE PORTION OF PIPE, NO HOLES WILL BE ALLOWED WITHIN SIX (6
SEDIMENT CONTROL BARRIER IMMEDIATELY. REVEGETATE DISTURBED AREA TO STABILIZE SOIL STOCK PILE. ONCE A YEAR AND ANY SCOURING, EROSION OR CLOGGING OF ORIFICES SHALL BE REPAIRED. ror 7 \ | | 1»\ INCHES OF THE HORIZONTAL BARREL.
5. INSTALL SILT FENCE ALONG THE DOWNHILL PERIMETER OF PLANNED LAND DISTURBANCE IN THE LOCATIONS INDICATED ON THE REMOVE THE SEDIMENT CONTROL BARRIER WHEN THE SOIL STOCKPILE HAS BEEN REMOVED. ﬂ ~ WELD ALy 1L THE RISER SHALL BE WRAPPED WITH L/4 TO L/2 INCH HARDWARE CLOTH WIRE THEN ,_ , | | | |
GRADING AND EROSION CONTROL PLAN. . DETENTION BASIN — —,0 ACCEPTABLE WATER  AROUND \/=DIAMETER WRAPPED WITH FILTER CLOTH (HAVING AN EQUIVALENT SIEVE SIZE OF 40-80), THE ACTING. LIIDER THE DIRECTION OF A LUCENSED ARCHITECT, T0
| R LIS ELO AL IR0 S (@ e Ve JHE HIGHET e s S @ e
6. FOUR (4) FOOT HIGH ORANGE CONSTRUCTION FENCE SHALL BE INSTALLED ALONG THE EXISTING WOODED AREA IN ORDER TO : Fenlan B el Ve
NSRS PROTECTION. OF IS AREA. DURNG. CONSTRUCTON SCHEDULE CONSTRUCTION OPERATIONS TO MINIMIZE THE AMOUNT OF DISTURBED AREAS AT ANY ONE TIME = VEGETATION ON THE BASIN SIDE SLOPES AND FLOOR SHALL BE MAINTAINED IN DENSE AND EMBANKMENT SECTION THRU RISER TOGETHER, THEY SHALL BE OVER-LAPPED, FOLDED AND STAPLED TO PREVENT BYPASS. B FOLLOWED BY THEIR SIGHATURE AIID THE DATE OF SUCH
. DURING THE COURSE OF WORK. APPLY TEMPORARY SOIL STABILIZATION PRACTICES SUCH AS MULCHING, VIGOROUS GROWING CONDITION BY THE CONTRACTOR FOR THE PERIOD OF T YEAR AFTER 15 STRAPS OR CONNECTING BANDS SHALL BE USED TO HOLD THE FILTER CLOTH AND WIRE ALTERATION, AND A SPECIFIC DESCRIPTION OF THE ALTERATION.”
' | AR 1Sl 2 2 |
7. ROUGH GRADE THE PROPOSED ROADWAY TO THE LINES AND GRADES ON THE GRADING PLAN. STABILIZE HARDSCAPE AREAS BY SEEDING, AND SPRAYING (WATER). STRUCTURAL MEASURES (MULCH, SEEDING) SHALL BE INSTALLED IN O N D A B R T A A M e enT FABRIC IN PLACE, THEY SHALL BE PLACED AT THE TOP AND BOTTOM OF THE CLOTH TOUT THE SEAC ALD SIIATURE OF THE ARGHTECT OF
INSTALLING ITEM 4 BASE COURSE. VEGETATE DISTURBED SOIL AREAS NOT TO BE SUBJECT TO ADDITIONAL DISTURBANCE WITHIN DISTURBED AREAS BEFORE SIGNIFICANT BLOWING PROBLEMS DEVELOP. WATER SHALL BE SPRAYED AS NEEDED. BLANTING 1S REQUIRED ~ SIZES OF PIPE NEEDED: I L WATERIAL AROUND THE PIPE SPILLA/AY SHALL BE HAND COMPACTED IN FOLR (o) RECORD.
REPEAT AS NEEDED, BUT AVOID EXCESSIVE SPRAYING, WHICH COULD CREATE RUNOFF AND EROSION PROBLEMS. . :
7 DAYS. BARREL DIAMETER. INCH LAYERS. A MINIMUM OF TwWO (2 FEET OF HAND COMPACTED BACKFILL SHALL BE onsuLTANT,
8. SILT FENCE SHOULD BE INSTALLED AROUND ANY TEMPORARY SOIL STOCKPILES. IF THESE STOCKPILES ARE NOT TO BE USED WASTE MATERIALS: PERMANENT SEEDING PROCEDURE RISER DIAMETER PLocED QVER THE PIPE SPILLWAY BEFORE CROSSING IT WITH CONSTRUCTION .
WITHIN 7 DAYS THEY SHOULD BE TEMPORARILY SEEDED AND MULCHED. il .
NO WASTE SHALL BE STORED ON SITE. FOR AREAS DISTURBED DURING CONSTRUCTION: NOTE: 14, THE RISER SHALL BE ANCHORED WITH EITHER A CONCRETE BASE OR STEEL PLATE civil engineer
9. PROVIDE ROUGH GRADING FOR THE PROPOSED BIORETENTION AREAS. THESE AREAS TO BE USED AS TEMPORARY SEDIMENT _ BASE TO PREVENT FLOTATION. FOR CONCRETE BASED THE DEPTH SHALL BE TWELVE
TRAPS DURING THE CONSTRUCTION. THESE AREAS TO BE INITIALLY EXCAVATED ONLY TO THE PROPOSED FINISHED TOP GRADE CONCRETE WASTE FROM CONCRETE TRUCKS: e T P e I S -0 BE ATTACHED 70 (12> INCHES WITH THE _RISER EMBEDDED NINE ¢9) INCHES. A 1/4 INCH MINIMUM LAWRENCE J. PAGGI, P.E.
OF THESE FACILITIES. EXCAVATION TO THE BASIN BOTTOMS AND INSTALLATION OF THE PLANTING MATERIAL AND UNDERGROUND SITE PREPARATION  — IF SEEDING DOES NOT OCCUR WITHIN 24 HOURS OF _ S S T LT L B A ACHED T e RISER B C o LNUHLS WELD
COLLECTION SYSTEMS SHOULD BE DEFERRED UNTIL ALL CONTRIBUTING AREAS HAVE BEEN STABILIZED. EMPTYING OF EXCESS CONCRETE AND/OR WASHOUT FROM CONCRETE DELIVERY TRUCKS SHALL BE AVOIDED ON FINAL GRADING. SOIL SHALL BE SCARIFIED MAXIMUM DRAINAGE AREA: 5 ACRES () FEET OF STONE, GRAVEL., OR TAMPED EARTH ON THE PLATE.
PROVIDE ROUGH GRADING FOR PROPOSED POCKET PONDS. THE PONDS TO BE USED AS TEMPORARY SEDIMENT TRAPS DURING THE JOB SITE. IF CONCRETE WASHOUT MUST OCCUR IT SHALL BE PERFORMED IN CONFORMANCE WITH ’ : ’ ’ 43 BROAD STREET
CONSTRUCTION. INSTALLATION OF ANY PLANT MATERIAL BELOW WATER LINE IN THE POCKET PONDS SHOULD BE DEFERRED STANDARDS PROVIDED IN THE NEW YORK STATE STANDARDS AND SPECIFICATIONS FOR EROSION AND SEDIMENT US. DEPARTMENT LF AGRICULTURE SIPE OUTLET
UNTIL ALL CONSTRUCTION AREAS HAVE BEEN STABILIZED TO FACILITATE PERIODIC REMOVAL OF THE SEDIMENT. CONTROL, AND WITH THE DETAILS ON THE PROJECT PLANS. IF SUCH EXCESS CONCRETE AND/OR WASHOUT SOIL AMENDMENTS ~ — LIME TO pH OF 6.0 AND FERTILIZE WITH 600 Ibs. OF N E%ﬂ_m_ mummwwu»cﬂozmmwzqou_uzm%mm/_w%m_u.mcmmmsom PIPE OUTLET NATURAL RESOURCES CONSERVATION SERVICE FISHKILL, NY 12524
(0. CONSTRUGT PROPOSED DETENTION BASIN. INSTALL OVERFLOW CATOH BASINS. DISCHARGE CULVERTS AND RIP RAP OUTLET RESIDUE IS FOUND ON THE JOB SITE, IT WILL BE CLEANED UP IMMEDIATELY AND NOT ALLOWED TO COME IN 5-10-10 OR EQUIVALENT PER ACRE. FERTILIZERS TO BE APPLIED IN NEW YORK STATE DEPARTMENT OF ENVIRUNMENTAL CONSERVATION SEDIMENT NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERvATION [ SEDIMENT TRAP
" PROTECTION. . ’ CONTACT WITH STORMWATER DISCHARGES. CONFORMANCE WITH ALL APPLICABLE LAWS, RULES AND REGULATIONS NEW YORK STATE SOIL & WATER CONSERVATION COMMITTEE TRAP ST-1 NEW THRKC STATE SHIE & VATER CONSERVATION COMMITTER ST-1I 845897 2375 TEL
HAZARDOUS WASTE: PERTAINING TO APPLICATION OF FERTILIZER.
11. ROUGH GRADE THE SITE TO THE LINES AND GRADES INDICATED ON THE GRADING PLAN. STABILIZE HARDSCAPE AREAS BY LIPAGGI@OPTONLINE.NET
INSTALLING ITEM 4 BASE COURSE. VEGETATE DISTURBED SOIL AREAS NOT TC BE SUBJECT TO ADDITIONAL DISTURBANCE WITHIN ALL HAZARDOUS WASTE MATERIALS WILL BE DISPOSED OF IN THE MANNER SPECIFIED BY LOCAL, STATE AND
7 DAYS. JOR FEDERAL REGULATIONS AND BY THE MANUFACTURER OF SUCH PRODUCTS. SITE PERSONNEL WILL BE SEED MIXTURE — EMPIRE BERDSFOOT TREFOIL OR COMMON WHITE CLOVER
INSTRUCTED IN THESE PRACTICES BY THE JOB SITE SUPERINTENDENT, WHO WILL ALSO BE RESPONSIBLE FOR 8 Ibs. PER ACRE (ADD INOCULANT IMMEDIATELY PRIOR
12. CONSTRUCT PROPOSED STORMWATER COLLECTION SYSTEM THAT DISCHARGES TO PROPOSED BIORETENTION PRACTICES, POCKET SEEING THAT THESE PRACTICES ARE FOLLOWED. T0 SEEDING)
PONDS AND DETENTION BASIN INCLUDING RIP RAP OUTLET PROTECTION. INLET PROTECTION AS INDICATED IN THE DETAIL IS TO
BE INSTALLED AROUND CATCH BASINS. TOP OF GRATE ELEVATIONS SHALL INITIALLY BE SET AT TOP OF BINDER ELEVATION IN ANY SPILLS OF HAZARDOUS MATERIALS WHICH ARE IN QUANTITIES IN EXCESS OF REPORTABLE QUANTITIES AS — TALL FESCUE 20 Ibs. PER ACRE
ORDER THAT INLETS WILL FUNCTION DURING CONSTRUCTION. GRATES AREA TO BE SUBSEQUENTLY RAISED TO MATCH TOP DEFINED BY EPA REGULATIONS SHALL BE IMMEDIATELY REPORTED TO THE EPA NATIONAL RESPONSE CENTER — REDTOP OR PERENNIAL RYE GRASS 5 Ibs. PER ACRE. CONSULTANT SEAL:
COURSE ELEVATION AT COMPLETION OF PAVING. 1-800—424—8802, AND THE NYSDEC VIA THE NYS SPILL RESPONSE HOTLINE AT 1-800—457-7362.

13. INSTALL BUILDING FOOTINGS/FOUNDATIONS AND INSTALL GAS, WATER AND SEWER BELOW PAVED AREAS TO BUILDINGS. INSTALL METHOD OF SEEDING — ANY METHOD WHICH ACHIEVES COMPLETE AND UNIFORM
FOOTING DRAIN. DISTRIBUTION AND GOOD SOIL TO SEED CONTACT WILL BE

ALLOWED. MULCH
14. UPON COMPLETION OF THE BUILDING FOOTINGS/FOUNDATION AND SITE UTILITIES, CONSTRUCT CURBING NECESSARY TO DIRECT
RUNOFF INTO CATCH BASINS OR STORMWATER MANAGEMENT PRACTICES. INSTALL ASPHALT BINDER TO WITHIN 20 FEET OF
PROPOSED BUILDING AND STABILIZE ALL AREAS NOT SUBJECT TO CONSTRUCTION WITHIN 7 DAYS. MULCH — HAY OR STRAW APPLIED AT 2 TONS PER ACRE AND

COVERING APPROXIMATELY 90% OF SEEDED AREA.
15. COMMENCE BUILDING EXTERIOR CONSTRUCTION.
16. UPON COMPLETION OF BUILDING EXTERIOR, INSTALL BALANCE OF ASPHALT BINDER, RISERS SHALL BE INSTALLED TO RAISE STANDARD AND SPECIFICATIONS FOR
FRAME AND GRATE OF CATCH BASINS TO FINISHED GRADE. INSTALL FINAL PAVEMENT AS SHOWN ON THE PLANS. WINTER STABILIZATION
17. ALL DISTURBED AREAS WHICH ARE TO BE LANDSCAPED SHALL BE IMMEDIATELY STABILIZED BY SEEDING AND MULCHING USING
PERMANENT SEEDING PROCEDURE. SLOPES EQUAL TO OR STEEPER THAN 3H:1V SHALL BE STABILIZED WITH NORTH AMERICAN rimeter and sensitive locations. Silt fence and oft
GREEN "C125” DOUBLE NET EROSION CONTROL BLANKET (INSTALL PER MANUFACTURER’S RECOMMENDATIONS). __“Hm_“w_“_mq_ﬁ_”__ﬁh“_ﬁ_ﬂ_%Mﬁ_ﬁﬁ_g“ __ér_ﬂwwﬂ_;m_mm
18. UPON COMPLETION OF ALL SITE CONSTRUCTION AND ONCE FINAL SITE STABILIZATION IS ACHIEVED FOR 80% OF THE DISTURBED before the ground freezes.
SOIL SURFACE, ALL SEDIMENT BARRIERS ARE TO BE REMOVED. ANY AREAS DISTURBED BY THESE REMOVAL OPERATIONS SHALL A ey
BE IMMEDIATELY SEEDED AND MULCHED IN CONFORMANCE WITH THE PROCEDURES OUTLINED HEREIN. oM - SYMBOL SYMBOL 7. u:___r,.._#_c_&nm___,.,‘ ﬂcﬁ..,m? ﬁc_ﬁ,:ﬂ_.u_u_ _w the e _E i
esiani shed ....._...mu..m anon, anchorad Swaw mulci, role
19. REMOVE TEMPORARY CONSTRUCTION ACCESS ONLY PRIOR TO FINAL STABILIZATION IN THIS AREA. S 7 stabilization matting, or other durable covering. A
V\, V\\%/(._._u_u 0oF - \\// /. / \\ \ \\ \ FLOW yommny barrier st be mstalled at feast 15 feet from __ﬂn toe of
_ _ FLOW \ \ ed » stockpile to prevent soil migration 2 capture
. _ : EMBANKMENT - RS // // /////\ \\\\ /s \ ; “_“”.;_,Hemwﬁ___. to prevent soil migration and to capture h _ﬂ — —-— ﬂ_
m\*\,x. » N~ EXISTING GROUND // // NI \\\\\ T entral nuason
PROFILE A NN ///_\\\\\ S e : RTIS ¢
// ///ﬂ, R \\\ Iy, 7~ 2 \ 8.  Inareas where soil disturbance activity has temporarily A FORTIS COMPANY
%R_.mfgmﬁ_mw_ﬂi. 6" 50’ MIN; 4’MIN. _ vs. DOT // /V/ N NS \\\\\ ) \\ \ \ \\\\: \ or nﬂﬂ._..cm...ﬂ:u._ ceased, the apphication of soil _
MESH SPACING) //ﬂm "STONE V o \ o] \ \\\ N stabilization measures should be initiated by the end of
= 2 WEIR P2 AR the next business day and completed within three (3)
) === \W/I\ z7 ZHL N. FLOW CREST : AN \ \/‘//M/ . days. Rolled erosion control blankets must be used on
v" 10" MX. C. TO C. \|wm_<%z.z__ﬂ_.mq%_m_mmwﬁ TT=T=TE FILTER PROFILE MOUNTABLE N.Y.S. DOT \ ‘ mw\_%__mu%w : > ALl \\\\ \\\\Aﬂ///y all slopes 3 horizontal to | vertical or steeper
= il GROUND CLOTH A BERM #2 STONE & > \ el g . .
(OPTIONALD (OPTIONALD B0 4 > - A ; RIPRAP \\\ \o\ ,///// Definition & Scope 9. If straw mulch alone is used for temporary PROJECT NAME:
— B - " EARTH —~ \\ \//// FLOW stabilization, it shall be applied at double the standard
H EXISTIN 50 MIN: EXCAVATE FOR M.Hhmwz EMBANKMENT , v FLOW A temporary site speeific, enhanced erosion and sediment rate of 2 tons per acre, making the application rate 4
= GROUND _ REQUIRED STORAGE 2’APRON A \% control plan o manage ninofl and sediment at the site during tens per acre. Other manufactured mulches should be
e |_ CROSS SECTION A-A v UNDISTURBED AREA construction activities in the winter months to protect off-site applied at double the manufacturer’s recommended
:f ALET e Eg. .
wm s _sz_ OPTION: A ONE FOOT LAYER OF N.Y.S. DOT #2 STONE MAY BE PLACED ON THE UPSTREAM |~ EXCAVATED AREA (AS REQUIRED) | R s o Omzﬂﬂm>ﬁ EGUMOZ
J — T T T 5 _ 2 m\ SIDE OF THE RIPRAP INPLACE OF THE EMBEDDED FILTER CLOTH. - Conditions Where Practice Applies 10 ._M_b nu,ﬁ_ﬁw%%___.“_ny.E”.___é:.ca“.c*_y_iﬁm& ﬂ_sr i ' GCAS & FLECTRIC
Lol ; 6" MIN. s 03 advance of a melt event, areas of disturbed soil shou \
00 2o N oo 12’ MIN. 2" MINAH SIDE SL ' IO B o A o
%\ T _ T 358 w%\wmﬂ_mza CONSTRUCTION SPECIFICATIONS This standard applies to all construction activities involved be stabulized at the end of each work day unless:
e B | ‘ with engoing land disturbance and exposure between a.  work will resume within 24 hours in the same area O O m HU O HN}J,JM O Z
?% V BLAN VIEW S \_ 1. AREA UNDER EMBANKMENT SHALL BE CLEARED, GRUBBED AND STRIPPED OF ANY November 15" to the following April 1%, and no precipitation is forecast or;
cLAN VLW 10 _Ez_ VEGETATION AND ROOT MAT. THE POOL AREA SHALL BE CLEARED. mwmﬁ\»&ﬂu e CRAVEL SUPPLRTED BY : TRAINING CENTER
PERSPECTIVE VIEW — 2, THE FILL MATERIAL FOR THE EMBANKMENT SHALL BE FREE OF ROOTS AND A MAX. 2 BELOW HARDWARE CLOTH TO Design Criteria b the work is in disturbed arcas that collect and
OTHER wOODY VEGETATION AS WELL AS OVER-SIZED STONES, ROCKS, ORGANIC TOP OF INLET, ALLOW DRAINAGE AND retain runoff, such as open wtility trenches,
36" MIN. FENCE POST CONSTRUCTION MATERIAL OR OTHER OBJECTIONABLE MATERIAL. THE EMBANKMENT SHALL BE RESTRICT SEDIMENT 1. Prepare a snow management plan with adequate storage foundation excavations, or water management
e SPECIFICATION COMPACTED BY TRAVERSING WITH EQUIPMENT WHILE IT IS BEING CONSTRUCTED. T — MOVEMENT, for snow and control of melt water, requiting cleared Areas.
. MIN., MAX. : _ _ 3. ALL CUT AND FILL SLOPES SHALL BE 21 OR FLATTER. =lI=EI=IN= snow to be stored in a manner not affecting ongomg . et ,
e oG Wi Bl L5 o - ﬂm.om\@wwmzwwm o 1T T DIONE, O FECHANED OF FECTRED e 4, THE STONE USED IN THE OUTLET SHALL BE SMALL RIPRAP 4/-8“ ALONG WITH constiuction aciviies, __. h. _.r.m M,.E:n E:H.r i ws_u___m_.." _,E..ﬂww _u.rj:_,ﬂ__ﬁ.; &
- : , —8” MTOINES Lnodar constrichon and argas wnere
5 : , s PP ,
« 2. LENGTH — NOT LESS THAN 50 FEET A 1" THICKNESS 0OF 2" AGGREGATE PLACED ON THE UP-GRADE SIDE ON THE 5 :nlaree and stabilize access \ pid Fa oo construction vehicle traffic is anticipated. Stone paths PROJECT ADDRESS:
_Flow _ UNDISTURBED GROUND SMALL RIPRAP OR EMBEDDED FILTER CLOTH IN THE RIPRAP. % Duergeil il wmw_,_"_wfmﬁﬂ._ﬂ__”,__”Jz_d.ﬂw__w__w,ﬁ.mﬂ S should be a minimum 10 feet in width but wider as
LN| 3. THICKNESS — NOT LESS THAN SIX (6) INCHES. S. SEDIMENT SHALL BE REMOVED AND TRAP RESTORED TO ITS DORIGINAL DIMEN- CONSTRUCTION SPECIFICATILONS activities must not destroy or degrade installed erosion necessary o accommodate equipment, 29959 ULSTER AVE
cugED PLTER %mmmno\ z 4 WIDTH — TWELVE (12) FOOT MINIMUM. BUT NOT LESS THAN THE FULL WIDTH AT ww_wzwmxumz THE SEDIMENT HAS ACCUMULATED TO 1/2 THE DESIGN DEPTH OF and sediment control practices. e
. » POINTS WHERE INGRESS OR EGRESS OCCURS. TWENTY—FOUR (24) FOOT IF _ 1. CLEAR THE AREA OF ALL DEBRIS THAT WILL HINDER EXCAVATION. : s 58 B b bl e ettt Bl : AHU(OCH,H ®<<v
— QI STANDARD SYMBOL SINGLE ENTRANCE O STE: © .M.w_mz_wm.__..uﬂmmu._.cmm SHALL BE INSPECTED AFTER EACH RAIN AND REPAIRS MADE 2. GRADE APPROACH TO THE INLET UNIFORMLY AROUND THE BASIN. B _m“r_r._w__ﬂ_ﬁﬁ__ww__,ﬂzmﬂhﬁu.”c.n__._ﬁurmﬂwmM__".?_h_m_n_u__ﬁﬁm._mﬁ_mmﬂﬁﬂm,_nm. The site shall be inspected frequently to ensure that the HL>HAH HA wﬁm@zm
E— 5. FILTER CLOTH — WILL BE PLACED OVER THE ENTIRE AREA PRIOR TO PLACING _ 3, WEEP HOLES SHALL BE PROTECTED BY GRAVEL. with tall stakes that are visible above the snow pack. erosion and sediment control plan is performing its winter A ’
EROSION AND WATER POLLUTION IS MINIMIZED, 4, UPON STABILIZATION OF CONTRIBUTING DRAINAGE AREA, SEAL WEEP HOLES, N e _ - T e e e
SECTION 6. SURFACE WATER — ALL SURFACE WATER FLOWING OR DIVERTED TOWARD CON— FILL BASIN WITH STABLE SOIL TO FINAL GRADE, COMPACT IT PROPERLY 4. Edges of disturbed areas that drain to 2 waterbody within  disturbing activitics ongoing during the "winter scason”, all
STRUCTION ENTRANCES SHALL BE PIPED ACROSS THE ENTRANCE. IF PIPING 8. THE STRUCTURE SHALL BE REMOVED AND THE AREA STABILIZED WHEN THE AND STABILIZE WITH PERMANENT SEEDING. 100 feet will have 2 rows of silt fence, 5 fect apart, bare exposed soil must be stabilized by established
CONSTRUCTION NOTES FOR FABRICATED SILT FENCE IS IMPRACTICAL, A MOUNTABLE BERM WITH 5:1 SLOPES WILL BE DRAINAGE AREA HAS BEEN PROPERLY STABILIZED. installed on the contour, vegetation, straw or other acceptable muleh, matting. rock. ‘.—JOEZ Oﬁ Ghm ‘.—Jmm
PERMITTED. MAXIMUM DRAINAGE AREA 5 ACRES MAXIMUM DRAINAGE AREA 1 ACRE or other approved material such as rolled erosion control
1. <<&<m_..7mz,mﬁmv%m.ﬂ%m§ﬁm_ ms_mxmﬁqmwz_% mwmw,ﬂm_.m_% POSTS: STEEL EITHER T OR U 7 MAINTENANCE — THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION ¥ Drainage structures must be kept open and free of snow n:&:nw w._._,_ﬂ._.__._m.@,* E.nm.._m u..”:wnmm__&_ _..,‘_e.r..q. _: __.___...JM,_..._.,.HE._
TYPE OR 3.5 SQ. INCH. HARDWOOD WHICH WILL PREVENT TRACKING OR FLOWING OF SEDIMENT ONTO PUBLIC US. DEPARTMENT OF AGRICULTURE STONE OUTLET US. DEPARTMENT OF AGRICULTURE EXCAVATED DROP and ice dams. All debris, ice dams, or debris from BB S RAnC L DI ARaEpROUIE IO PRpHT SIS =R REVISIONS
2. FILTER CLOTH TO BE FASTENED SECURELY TO FENCE: WOVEN WIRE, 14 GA. RIGHTS—OF—WAY. ALL SEDIMENT SPILLED, DROPPED, WASHED OR TRACTED NATURAL RESOURCES CONSERVATION SERVICE NATURAL RESOURCES CONSERVATION SERVICE plowing operations, that restrict the flow of runoff and _ _ . . .
WOVEN WIRE FENCE WITH TIES SPACED EVERY 6" MAX. MESH OPENING ONTO PUBLIC RIGHTS—OF—WAY MUST BE REMOVED IMMEDIATELY. NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION SEDIMENT TRAP NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION sttt hall b remowed. Complianee inspections must be performed and reports NO. REVISIONS BY | DATE
24" AT TOP AND MID SECTION
8. WHEN WASHING IS REQUIRED, IT SHALL BE DONE ON AN AREA STABILIZED NEW YORK STATE SOIL & WATER CONSERVATION COMMITTES ST-1V NV THRK STATE SHIL & WATER CORRVATTN T et propexty i accarduncs wili the SWIFE for ol sty | REVISED PER 9—3-19 COMMENT LETTER LW 9/24/19
5 ACH OTHER THEY SHALL BE OVERLAPPED BY FILTER CIRAR 100X, STABLINKA WITH STONE AND WHICH DRAINS INTO AN APPROVED SEDIMENT TRAPPING 6. Sediment barriers must be installed at all appropriate under 2 WiDter s,
SIX INCHES AND FOLDED 1140N OR APPROVED EQUAL DEVICE.
TGS St o e Js T, AT BN T G_PERIODIC INSPECTION AN NEEDED MANTENANCE SHALL BE PROVED
IN THE SILT FENCE EQUAL -
SILT FENCE STABILIZED CONSTRUCTION ENTRANCE
NO SCALE NOT TO SCALE RIP RAP TO EXTEND
UP SIDES OF o_._>zzm§
D STORM SEWER =D+La
3O 2
s T T TN 1 SLOPE OR LESS
(5 CM — 12.5 CM) ....H.“.”.H.“.”.H.H.H.H.H.H.‘
78 Y La
N
R
VL2 \ PLAN VIEW
MIN. z__z./ NATIVE SOIL
SLOPE ST SLOPE \ SLOPE=3H:1V MAX.
NOTES: FENCE I|\1 . RIP RAP THICKNESS
ANCHOR — .
1. wﬂ\mm_.mozommz FOR STOCKPILING OPERATIONS SHALL BE DRY AND GEOTEXTILE RS |‘|T 6" MIN.
_ 47 MIN. mEy 262:%52525 /5252525 %%
2. MAXIMUM SLOPE OF STOCKPILE SHALL BE 1V:2H. SANDBAG _||_ ==l TI=ll1=
3. UPON COMPLETION OF SOIL STOCKPILING, EACH PILE SHALL BE 2.5” PLASTIC LINING RIP RAP THICKNESS TO EXTEND Hcl
SURROUNDED WITH SILT FENCING, THEN STABILIZED WITH VEGETATION UP BANK TO TOP OF CULVERT, MIRAFI 600X GEOTEXTILE— |—
OR COVERED. THEN THICKNESS TO TAPER OR APPROVED EQUAL
DOWN TO GRADE OF SOIL.
4. SEE SPECIFICATIONS FOR INSTALLATION OF SILT FENCE. I ;
3’ DRAWN BY CHECKED BY
f LJP LJP
TEMPORARY SOIL STOCKPILE DETAIL JATH AND FLAGGING Xz BERM
ISSUED FOR:
NO SCALE ) SECTION A-A SECTION
. PLANNING BOARD
@ . ; RIPRAP APRON SIZING CHART SUBMISSION
1. FOR EASIER INSTALLATION, LOWER WATER FROM LEVEL A TO LEVEL B BEFORE INSTALLATION. O O O O O
2. PREPARE SOIL BEFORE INSTALLING ROLLED EROSION CONTROL PRODUCTS (RECP’s), INCLUDING ANY NECESSARY APPLICATION OF LIME, NYSDOT MINIMUM @%ﬂmw\_ ISSUED DATE:
FERTILIZER, AND SEED. STANDARD APRON 07/30/19
NOTE: WHEN USING CELL—O—SEED, DO NOT SEED PREPARED AREA. CELL—O—SEED MUST BE INSTALLED WITH PAPERSIDE DOWN. 0 0 CULVERT | STONE FILLING| 45 dMAX [THICKNESS _.mbmw_mﬁﬂd
3. BEGIN AT THE TOP OF THE SHORELINE BY ANCHORING THE IN A 6” (15 CM) DEEP X 6” (15 CM) WIDE TRENCH DIA. (D) APRON (IN) (La) SHEET NAME
WITH APPROXIMATELY 12” (30 CM) OF EXTENDED BEYOND THE UP—SLOPE PORTION OF THE TRENCH. ANCHOR . A MATERIAL
THE WITH A ROW OF STAPLES/STAKES APPROXIMATELY 12” (30 CM) APART IN THE BOTTOM OF THE TRENCH. TEMPORARY SEED 2.57 PLASTIC LINING —~__| A | | .
BACKFILL AND COMPACT THE TRENCH AFTER STAPLING. APPLY SEED TO COMPACTED SOIL AND FOLD REMAINING 12" (30 CM) SOIL PH SHALL BE TESTED, /@/ _ M| | 6 LIGHT 4 6 9 6
PORTION OF BACK OVER SEED AND COMPACTED SOIL. SECURE OVER COMPACTED SOIL WITH A ROW OF LIME SHALL BE APPLIED AS ~~ = EROSION AND
STAPLES/STAKES SPACED APPROXIMATELY 12" (30 CM) APART ACROSS THE WIDTH OF THE . REQUIRED TO BRING SOIL PH TO 6.5 ﬂwmq_ﬂ_&wﬂm momm_%\_m\ymoom\m_. 5-10-5, "~
4. ROLL RECP's EITHER (A.) DOWN THE SHORELINE FOR LONG BANKS, (TOP TO BOTTOM) OR (B.) HORIZONTALLY ACROSS MULCH: LAYER OF COMMON HAY TOPSOIL: A NATURAL FERTILE 18 HIGHT ° 14 20 1° MEU:/\:.MZH
THE SHORELINE SLOPE. ~RECP’s WILL UNROLL WITH APPROPRIATE SIDE AGAINST THE SOIL SURFACE. ALL RECP’s MUST OR STRAW; 2 TONS PER ACRE AORICULTURAL SO AP ABLE SF 0 0
BE SECURELY FASTENED TO SOIL SURFACE BY PLACING STAPLES/STAKES IN APPROPRIATE LOCATIONS AS SHOWN IN THE STAPLE S TAINING VIGOROUS. PLANT GROWTH 24" 28”x20” LIGHT 6" 9” 18 12 CONTROL DETAILS
PATTERN GUIDE. WHEN USING THE DOT SYSTEM™ STAPLES/STAKES SHOULD BE PLACED THROUGH EACH OF THE COLORED DOTS EXISTING GRADE: : SANDBAG
CORRESPONDING TO THE APPROPRIATE STAPLE PATTERN. o — | I// 35" MEDIUM 012" | 14"—18" o4 "
5. THE EDGES OF ALL HORIZONTAL AND VERTICAL SEAMS MUST BE STAPLED WITH APPROXIMATELY 2” — 5” (5 CM — 12.5 CM) WEM&J L%N\“M\_%\l\_“__\l\%“ﬂ Wpdgiigligog/n HW O O O O -
M%m_..%. NOTES " o ] A A PLAN BERM 77"x52" HEAVY 15"-18" | 22"-27"| 36 40 SCALE: NOTED
* SEAM OVERLAP SHOULD BE SHINGLED ACCORDING TO PREDOMINANT EROSIVE ACTION. 1. TOPSOIL, SEED, MULCH, AND FERTILIZE DISTURBED SOIL AREAS
6. THE EDGE AOn Emv AT OR mm_.ms zomvz_? WATER LEVEL MUST BE ANCHORED BY PLACING THE y THAT WILL BE LEFT EXPOSED FOR 14 DAYS OR MORE. SHEET NO.
IN A 12" (30 CM) DEEP X 6" (15 CM) WIDE ANCHOR TRENCH. ANCHOR THE WITH A ROW OF STAPLES/STAKES
SPACED APPROXIMATELY 12” (30 CM) APART IN THE TRENCH. BACKFILL AND COMPACT THE TRENCH AFTER STAPLING (STONE OR TEMPORARY TOPSOIL. FERTILIZER. SEED & MULCH DETAIL TEMPORARY CONCRETE WASH OUT AREA DETAIL RIPRAP END SECTION & STABILIZATION DETAILS
SOIL MAY BE USED AS BACKFILL.) NO SCALE : : NOT TO SCALE NOT TO SCALE
NOTE:
* IN LOOSE SOIL CONDITIONS, THE USE OF STAPLE OR STAKE LENGTHS GREATER THAN B” (15 CM) MAY BE NECESSARY @ @
TO PROPERLY ANCHOR THE RECP’s.
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