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1 Executive Summary 

This Stormwater Pollution Prevention Plan (SWPPP) and accompanying project plans have been 
prepared for the construction activities associated with the Global Business Park Subdivision located 
in the Town of Wappinger, New York.  The stormwater management, pollution prevention, and 
erosion and sediment control measures identified and detailed in this SWPPP and on the 
accompanying project plans have been designed in accordance with the requirements of the Town of 
Wappinger and the New York State Department of Environmental Conservation (NYSDEC) State 
Pollutant Discharge Elimination System (SPDES) Phase II technical standards. 
 
The proposed project:  
 

1. Maintains the existing drainage patterns, as much as possible. 
2. Controls increases in the rate of stormwater runoff resulting from the proposed development 

without adversely affecting adjacent or downstream properties or receiving watercourses or 
bodies. 

3. Reducing potential stormwater quality impacts and soil erosion resulting from stormwater 
runoff generated both during and after construction. 

 
The pre- and post-development stormwater runoff conditions have been reviewed and evaluated.  The 
proposed stormwater management facilities have been designed to provide both water quality and 
quantity controls.  Stormwater runoff will be detained, treated, and released at a rate equal to or less 
than that which existed prior to development of the project site.   
 

2 Project Description 

The Applicant, Global Satellite, LLC., is proposing to subdivide a 115.0-acre vacant parcel into two 
lots and extend Airport Drive.  Lot 1 will be 20.09± acres and Lot 2 will be 93.99± acres.  
Approximately 0.96 acres will be dedicated to the Town of Wappinger, which encompasses the 
proposed Airport Drive road extension.  The parcel is located on Airport Drive in the Town of 
Wappinger, New York (see Figure 1).   
 
2.1 Pre-Development Conditions 

The parcel is bounded by NYSDEC Federal wetlands to the west, the Rail Trail to the east, and 
commercial properties to the north and residential properties to the south.  The site is currently 
undeveloped.  The pre-development ground cover consists of woods and meadow.  There is no 
existing impervious coverage.  There is a stream and wetlands present on the property.  The stream is 
located in the western portion of the property, and the wetlands are located in the western and 
southwestern portion of the property. 
 
The site for the road extension varies in elevation from 196 feet, at the lowest elevation at the western 
property line, to 246 feet, at the highest elevation of the proposed disturbance for the road extension.  
Slopes vary across the site and range from one to greater than 25 percent 
 
Stormwater runoff generally flows overland to the existing stream and NYSDEC Regulated 
Freshwater Wetlands along the western and southwestern property line.   
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2.2 Post-Development Conditions 

The post-development ground cover will consist of impervious surfaces (e.g., paved roadway ), woods, 
grass, and brush.  Approximately 1.433 acres of impervious coverage will be added to the site.  
Therefore, the total impervious coverage is approximately 1.433 acres, or 0.015 percent of the 
property. 
 
The topography outside of the road extension will remain unchanged.  The lowest and highest 
elevations will remain unchanged.  Slopes range from 1 to greater than 25 percent in undisturbed 
areas.  The majority of the proposed slopes range from 1.5 to 10 percent in paved areas and 1.0 to 
greater than 25 percent in grass areas. 
 
Stormwater runoff outside the developed portion of the commercial subdivision and road extension 
will continue to flow overland in the same direction as in the pre-development conditions and will 
generally convey stormwater runoff to an existing stream and NYSDEC Regulated Freshwater 
Wetland.  The proposed topography of the developed portion of the commercial subdivision with 
road extension will generally convey stormwater runoff via sheet flow to grass swales to or directly 
into stormwater management systems for treatment.  The proposed stormwater management system 
consists of pre-treatment sediment forebay and an infiltration basin.  The treated stormwater will be 
released in a controlled manner prior to leaving the site. 
 
2.3 Soil Survey Data 

The United States Department of Agriculture (USDA) Soil Conservation Service Soil Survey for 
Dutchess County was reviewed.  The surficial soil conditions for the study area are shown in Figure 
2.  The soil data for each of the soil types is summarized in Table 1 below. 
   

Table 1: USDA Soil Data 

Map 
Symbol 

Description 
Depth to 

Groundwater (ft) 
Depth to 

Bedrock (in) 
Hydrologic 
Soil Group 

BeC 
Bernardston silt loam, 8 to 15 
percent slopes 

1.5-2.0 
(Feb-Apr) >60 C 

Wy Wayland silt loam 
+0.5-1.0 

(Nov-June) >60 C/D* 

 *For modeling purposes, soils classified as Wy are treated as HSG D in the HydroCad calculations.  
 
The Soil Conservation Service defines the hydrologic soil groups as follows: 
 

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

 
 Type B Soils: Soils having a moderate infiltration rate when thoroughly wet and consists 

mainly of moderately deep to deep, moderately well to well drained soils with moderately fine 
to moderately course textures.  These soils have a moderate rate of water transmission. 
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 Type C Soils: Soils having a low infiltration rate when thoroughly wet and consists chiefly of 
soils with a layer that impedes downward movement of water and soils with moderately fine-
to-fine texture.  These soils have a low rate of water transmission. 

 
 Type D Soils: Soils having a very low infiltration rate and high runoff potential when 

thoroughly wet.  These soils consist chiefly of clays that have high shrink-swell potential, soils 
that have a permanent high water table, soils that have a clay pan or clay layer at or near the 
surface, and soils that are shallow over nearly impervious material.  These soils have a very 
low rate of water transmission. 

 
2.4 Groundwater, Surface Waters, and Wetlands 

2.4.1 Groundwater 

As shown in Table 1, the depth to groundwater varies across the parcel.  The depth to groundwater 
ranges up to two (2) feet below grade up to one (1) foot of surface water present during a portion of 
the year.     
 
Aquifer mapping was reviewed to determine if the project site is located over a sole source, primary, 
or principal aquifer.  The EPA Soil Source Aquifers Map shows that there are no sole source aquifers 
within Dutchess County.  The NYSDEC “Primary Aquifers in New York State” Map shows that the 
only primary aquifer within Dutchess County is located in Fishkill.  The NYSDEC “Primary and 
Principal Aquifers in New York State” Map shows that there are several primary or principal aquifers 
within Dutchess County.  Since the only primary aquifer within Dutchess County is located in Fishkill, 
the remaining aquifers shown are principal aquifers.  The United States Aquifer Map website shows 
the edge of the carbonate-rock aquifer, which is a principal aquifer, is located west of the project site 
and that no part of the site is located over this aquifer.  Therefore, the project site is not located over 
a sole source, primary, or principal aquifer. 
 
The proposed stormwater management facilities will treat the stormwater runoff generated from the 
proposed development prior to discharging and leaving the site in a controlled manner.  Therefore, 
no adverse impacts to groundwater are anticipated as a result of the development.     
 
2.4.2 Surface Waters 

As discussed in Section 2.1, there are streams present in the southern and western portion of the 
property.  The streams consist of a tributary to the Branch 2B Wappinger Creek and several smaller 
streams.  The onsite portions of the streams total approximately 7,923 linear feet in length and travel 
in a southerly and southwesterly direction to the western and southern property lines, where they leave 
the site flowing in a southerly direction and ultimately into the Branch 2B Wappinger Creek.   
According to the NYSDEC Environmental Resource Mapper, the tributary stream is classified as 
Class B and is regulated by the NYSDEC.  The several smaller streams are not shown on the NYSDEC 
Environmental Resource Mapper; therefore, their classification is unknown. 
 
The proposed box culvert will span the stream; therefore, no stream disturbance is proposed. 
Temporary erosion and sediment control measures will be implemented during construction to 
minimize soil erosion and control sediment transport off-site.  Therefore, no adverse impacts to any 
onsite watercourses or offsite downstream watercourses and/or water bodies are anticipated as a result 
of the proposed road extension.   
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2.4.3 Wetlands  

There are NYSDEC regulated and ACOE jurisdictional wetlands present on the property.  The 
NYSDEC regulated wetland is located in the western portion of the property and is identified as PV-
67.  The Federally regulated wetland limits are the same boundary as the NYSDEC regulated wetland.  
The NYSDEC regulated wetland PV-67 was flagged by Michael Nowicki of Ecological Solutions, 
LLC, validated by NYSDEC representative Sarah Pawliczak on May 14, 2021, and field surveyed by 
Robert V, Oswald, NYS LLS.  The wetland validation remains valid for five (5) years.  The area of the 
onsite portion of Wetland PV-67 is approximately 33.10 acres.   
 
NYSDEC Chapter X Part 664 “Freshwater Wetlands Maps and Classification” requires that a 100-
foot adjacent area measured horizontally from the edge of NYSDEC regulated wetland boundaries be 
provided, which is also regulated by the NYSDEC.  The ACOE does not require buffers around 
jurisdictional wetlands.  The Town of Wappinger Town Code Chapter 137 “Freshwater Wetland, 
Waterbody and Watercourse Protection” requires that a 100-foot buffer be provided for all wetlands, 
water bodies, and watercourses. 
 
2.5 Floodplains 

The property is located within Zone A (No Base Flood Elevations determined), Zone X (other flood 
areas) and Zone X (other areas) according to the Flood Insurance Rate Map (FIRM) Town of 
Wappinger Panel 388 of 602, Community Panel Number 361387 and Map Number 36027C0388E 
effective date May 2, 2012.  Zone X (other flood areas) is defined as “areas of 500-year flood; areas of 
100-year flood with average depths of less than 1 foot or with drainage areas less than 1 square mile; 
and areas protected by levees from 100-year flood”.  Zone X (other areas) is defined as “areas 
determined to be outside 500-year floodplain”. 
 
The proposed road extension is located partially within Zone A and the remainder is located within 
Zone X.  A floodplain development permit will be sought from the Town of Wappinger to construct 
the road extension and for the proposed culvert to cross the stream. 
 
2.6 Historic Places 

A Phase 1 Cultural Resource Investigation was performed by Joseph E. Diamond, Ph.D.  The Phase 
1A literature search at NYSOPRHP identified five pre-contact sites within a one mile radius of the 
project areas.  Of these, four have no information on archaeological phase/culture and one is a Paleo-
Indian site.  None are located within the project area.  The file search located one historic 
archaeological site and three historic structures within a one mile radius of the project area.  The 
closest prehistoric site is 1,000 feet away and the Paleo-Indian site is c. 5,500 feet away (just on the 
edge of the one mile radius).  Because of the presence of five pre-contact sites within a one mile radius, 
and the fact that there is a small drainage area along the western edge of the project area, the project 
area should be considered high to moderately sensitive to the presence of prehistoric archaeological 
sites.  Based on an examination of four historic maps of the project area, as well as a walkover, the 
possibility of encountering historic archaeological resources in the project area is considered low.  
There are no 19th century map documented structures (MDS) within the project area and none were 
encountered during an extensive walkover.  Because of the project area’s potentially sensitive location, 
a Phase 1B Archeological Field Investigation was recommended.  It was recommended that hand-
excavated, hand-screened shovel tests should be conducted within the Area of Proposed Effect 
(APE).    
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A Phase 1B Archaeological Field Investigation was performed by Joseph E. Diamond, Ph.D.  The 
Phase 1B field reconnaissance was begun in early June 2008 and completed early September 2008.  As 
suggested in the Phase 1A, shovel testing was undertaken across the project area within the APE in 
locations where soils will be impacted by the Proposed Action.  Areas in excess of 12 percent slopes 
were not tested.  A total of 703 shovel tests were excavated throughout the project area.  Two pre-
contact sites were located.  Pre-Contact Locus 1 was determined to be an isolated find and no further 
work is recommended for this location.  Pre-Contact Locus 2 produced a total of eight artifacts.  Two 
forms of avoidance are suggested for this site given its close proximity to the proposed wetland 
mitigation area.  The first is the placement of snow fencing around the site prior to construction of 
the access road used for the wetland mitigation work.  The second is the incorporation of the site into 
the wetland boundary as a protective measure at the conclusion of the wetland mitigation procedure. 
 
A Phase 1B Addendum was performed by Joseph E. Diamond, Ph.D.  This addendum was conducted 
to evaluate several small portions of the project area.  The Phase 1B Addendum field reconnaissance 
was begun in mid October 2010 and completed during the same month.  Shovel testing was 
undertaken in three locations – two of these were on either side of the eastern side of the proposed 
stream crossing and the third was the expanded wetland mitigation area.  A total of 43 shovel tests 
were excavated in the area around the stream crossing and small wetland mitigation areas.  No historic 
or prehistoric artifacts were found and no further work was recommended for these locations. 
 
A Phase 2 Site Evaluation of Rail Trail Pre-Contact Locus 2 was performed by Joseph E. Diamond, 
Ph.D.  This site evaluation was undertaken to determine if the Pre-Contact Site A02719.000221 meets 
eligibility requirements to be included in the State and National Register of Historic Places and to 
determine the horizontal size and extent of the site.  The Phase 2 was initiated in October 2009 and 
completed in November 2009.  A total of 97 50 cm shovel tests and two 1 meter squares were placed 
in what was believed to be the highest density areas.  In the 26.25 square meters of excavated area, 
there was no indication of subsurface features such as pits or hearths.  The results suggest that the 
Pre-Contact Site 2 is a small site that yields artifacts in the rage of about 1 – c. 80 artifacts/meter.  The 
Phase 2 evaluation determined that the site does meet State and National Eligibility requirements.  The 
site itself is well defined and the high density portion of the site is well away from the proposed access 
road and wetland mitigation and will be protected within the wetland buffer.   
 
2.7 NYSDEC SPDES General Permit GP-0-20-001 

The proposed project involves soil disturbance of one or more acres of land; including disturbances 
of less than one acre that are part of a larger common plan of development that will disturb one or 
more acres of land; and excludes routine maintenance activities.  Therefore, coverage under the 
NYSDEC SPDES General Permit GP-0-20-001 is required (see Appendix A).  In addition, the 
proposed project is located within a Municipal Separate Storm Sewer System (MS4); therefore, the 
Town of Wappinger must review and accept the SWPPP.   
 
This SWPPP and accompanying project plans have been developed in accordance with the 
NYSDEC’s technical standards.  The completed NOI and signed “MS4 SWPPP Acceptance” form 
will be submitted to the NYSDEC prior to the commencement of construction in order to obtain 
coverage under the SPDES General Permit.  Once coverage has been obtained, a copy shall be 
provided to the Town of Wappinger for their records.  The NOI and “MS4 SWPPP Acceptance” 
form have been provided in Appendix B.    
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2.8 Additional Permits and Approvals 

In addition to seeking coverage under the NYSDEC SPDES General Permit GP-0-20-001, the 
additional required NYSDEC, US Army Corp of Engineers (ACOE), and/or Town permits and 
approvals related to stormwater, wetlands, water courses, and water bodies for this project include: 
 

 NYSDEC, Article 24 Freshwater Wetlands Permit. 
 NYSDEC, Section 401 “Water Quality Certification” of the Federal Clean Water Act. 
 ACOE, Section 404 “Waters of the United States” of the Federal Clean Water Act (NW39). 
 Town of Wappinger, “Wetland Permit”. 

 
Once the permits have been obtained, a copy shall be provided to the Town of Wappinger for their 
records.  
  

3 Construction Sequencing Schedule & Phasing 

The purpose of the construction sequencing schedule and phasing plan is to reduce the overall 
disturbances and ensure that previously disturbed areas are re-established prior to construction of the 
individual lots.  The duration of the construction activities, including planned winter shutdowns, will 
be from May 1, 2022 to December 1, 2022.   
 
The total disturbance of the proposed project is 2.37 acres.  The proposed project will be completed 
in a single phase.  The construction sequencing is outlined on the accompanying plans and is provided 
below.  The construction sequencing is as follows:   
 

1. All temporary erosion and sediment control measures (e.g., stabilized construction 
entrances, silt fencing, storm drain inlet protection, etc.) shall be installed as shown on the 
project plans.  Temporary erosion and sediment control measures shall be constructed, 
stabilized, and functional before site disturbance begins within their tributary areas. 

2. Stake out the locations of the limits of disturbance, proposed stormwater management 
facilities, and improvements (e.g., roadways, etc.). 

 
3. Remove trees, stumps, and vegetation within the disturbance limits in accordance with the 

project plans.  All stumps shall be stockpiled for either grinding in-place or removal from 
site.  The stump pile shall be protected in accordance with the stockpile detail on the project 
plans as appropriate.  Stump burial is prohibited. 

4. Clear and grub the infiltration areas.  The infiltration areas shall be excavated to the top of 
the gravel layer in order to be utilized as a temporary sediment basin during construction. 

5. Construct stormwater infiltration areas.  Install inlet and outlet protection measures (i.e., rip-
rap overflow weir(s), culvert inlet/outlet protection, etc.) and stabilize the areas disturbed 
during the construction of the temporary sediment basin. 

6. Rough grade the site.  Place surplus material in the temporary soil stockpile locations shown 
on the project plans. 
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7. Install temporary diversion measures and stabilization measures (i.e., vegetative cover, rip-
rap, etc.) to ensure that stormwater runoff is conveyed to the temporary sediment basins.  
Temporary diversion measures shall be located in a manner that will ensure that the tributary 
area to each diversion measure hall not exceed five (5) acres. 

8. Construct all site utilities and utility service connections as shown on the project plans.  
Install inlet protection measures at all inlets and at the ends of all exposed stormwater pipes 
and rip-rap at the locations shown on the project plans.   

9. Finish grading and stabilize all disturbed areas.  All erosion and sediment control measures 
must be left in place to prevent sediment from entering the infiltration basins.  The 
Contractor shall clean all catch basins, manholes, and drainage lines of any accumulated silt 
and sediment prior to finalizing the infiltration area. 

10. Finalize construction of the infiltration basin.  Remove any accumulated silt and sediment 
from the infiltration area which was used as a temporary sediment basin during construction.   

11. Finalize road pavement sub-grade preparations. 

12. Place road pavement base course. 

13. Stabilize exposed slopes. 

14. Remove all temporary erosion and sediment control measures.  Immediately stabilize the 
areas disturbed during their removal.  Establish permanent vegetative cover and install all 
landscaping and infiltration area plantings. 
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4 Erosion and Sediment Control Plan 

This SWPPP and accompanying project plans identify both temporary and permanent erosion and 
sediment control measures, which have been designed in accordance with the New York State Standards 
and Specifications for Erosion and Sediment Control, latest revision.  Temporary erosion and sediment control 
measures will be implemented during construction to minimize soil erosion and control sediment 
transport off-site.  Permanent erosion and sediment control measures will be implemented after 
construction to control the quality and quantity of stormwater runoff from the developed site.   
 
4.1 Erosion and Sediment Control Measures 

Temporary erosion and sediment control measures to be utilized during construction generally include 
the following: 
 

1. Stabilized Construction Entrance – Prior to construction, a stabilized construction entrance 
shall be installed to reduce the tracking of sediment onto public roadways.  Construction traffic 
must enter and exit the site at the stabilized construction entrance.  The entrance shall be 
maintained in good condition, which will control tracking of sediment onto public rights-of-
way or streets.  When necessary, the placement of additional aggregate atop the filter fabric 
shall be done to assure the minimum thickness is maintained.  All sediments and soils spilled, 
dropped, or washed onto the public rights-of-way must be removed immediately.  Periodic 
inspection and needed maintenance shall be provided after each substantial rainfall event. 
 

2. Dust Control – Water trucks shall be used, as needed, during construction to reduce dust 
generated on the site.  Dust control must be provided by the general contractor to a degree 
that is acceptable to the owner/operator, and in compliance with the applicable local and state 
dust control requirements. 
 

3. Temporary Soil Stockpile – Materials, such as topsoil, shall be temporarily stockpiled (if 
necessary) on the site during the construction process.  Stockpiles shall be located in an area 
away from storm drainage, water bodies and/or courses, and shall be properly protected from 
erosion by a surrounding silt fence barrier or hay bales when located on paved areas. 
 

4. Silt Fencing – Prior to the initiation of and during construction activities, silt fencing shall be 
established along the perimeter of all areas to be disturbed as a result of the construction which 
lie up gradient of water courses or adjacent properties.  These barriers may extend into non-
impact areas to ensure adequate protection of adjacent lands.  Clearing and grubbing shall be 
performed only as necessary for the installation of the sediment control barrier.  To ensure 
effectiveness of the silt fencing, daily inspections and inspections immediately after significant 
storm events shall be performed by site personnel.  Maintenance of the fence shall be 
performed as needed. 
 

5. Temporary Seeding – Within seven days after construction activity ceases on any particular 
area of the site, all disturbed areas where there shall not be construction for longer than 14 
days shall be temporarily seeded and mulched to minimize erosion and sediment loss. 
 
 
 



  Global Business Park Subdivision Road Extension 
  Airport Drive, Town of Wappinger 
 

 9 

6. Stone Inlet Protection Barrier – Concrete blocks surrounded by wire mesh and crushed 
stone shall be placed around both existing catch basins and proposed catch basins, once 
installed, to keep sediment from entering the storm sewer system.  During construction, 
crushed stone shall be replaced as necessary to ensure proper function of the structure. 
 

7. Temporary Sediment Basin – Temporary sediment basins shall be constructed to intercept 
sediment laden runoff, reduce the amount of sediment leaving the disturbed areas, and protect 
drainage ways, properties, and rights-of-way.  Projects that have proposed stormwater ponds 
can be used as temporary sediment basins during construction.  Temporary sediment basins 
shall be inspected at least every seven calendar days.  All damages caused by soil erosion and 
construction equipment shall be repaired upon discovery.  Accumulated sediment shall be 
removed from the sediment basin/trap when it reaches 50 percent of the design capacity and 
shall not exceed 50 percent.  Sediment shall not be placed downstream from the embankment, 
adjacent to a stream, or floodplain. 
 

8. Stone Check Dams – Stone check dams shall be installed within drainage ditches to reduce 
the velocity of stormwater runoff, to promote settling of sediment, and to reduce sediment 
transport offsite.  The stone check dams shall be inspected at least every seven calendar days.  
Damage shall be repaired upon discovery.  If significant erosion has occurred between 
structures, a liner of stone or other suitable material shall be installed in that portion of the 
channel.  Sediment accumulated behind the stone check dam shall be removed as needed to 
allow the channel to drain through the stone check dam and prevent large flows from 
carrying sediment over or around the dam.  Stones shall be replaced as needed to maintain 
the design cross section of the structures. 
 

9. Erosion Control Blanket – Erosion control blankets shall be installed on all slopes 
exceeding 3:1.  Erosion control blankets provide temporary erosion protection, rapid 
vegetative establishment, and long-term erosion resistance to shear stresses associated with 
high runoff flow velocities associated with steep slopes. 
 

10. Dewatering – Dewatering, if required, shall not be discharged directly into wetlands, water 
courses, water bodies, and storm sewer systems.  Proper methods and devices shall be utilized 
to the extent permitted by law, such as pumping water into temporary sediment basins, 
providing surge protection at the inlet and outlet of pumps, floating the intake of the pump, 
or other methods to minimize and retain the suspended solids. 
 

Permanent erosion and sediment control measures to be utilized after construction generally include 
the following: 
 

1. Establishment of Permanent Vegetation – Disturbed areas that are not covered by 
impervious surfaces shall be seeded in accordance with the accompanying plans.  The type of 
seed, mulch, and maintenance measures shall be followed.  All areas at final grade shall be 
seeded and mulched within seven (7) days after completion of the major construction activity.  
All seeded areas shall be protected with mulch and/or hay.  Final site stabilization is achieved 
when all soil-disturbing activities at the site has been completed and a uniform, perennial 
vegetative cover with a density of 80 percent has been established or equivalent stabilization 
measures (such as the use of mulches or geotextiles) have been employed on all unpaved areas 
and areas not covered by permanent structures. 
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2. Final Seeding and Planting – Final seeding and planting shall be installed as shown on the 
accompanying plans.  Final seeding and planting will help minimize erosion and sediment loss. 
 

3. Rock Outlet Protection – Rock outlet protection shall be installed at the locations as shown 
on the accompanying plans.  The installation of rock outlet protection will reduce the depth, 
velocity, and energy of water, such that the flow will not erode the receiving water course or 
water body.  
 

Specific erosion and sediment control measures, inspection frequency, and remediation procedures 
are provided in the subsequent sections and on the accompanying project plans. 
 
 
4.2 Pollution Prevention Controls 

Good housekeeping practices are designed to maintain a clean and orderly work environment.  Good 
housekeeping measures shall be maintained throughout the construction process by those parties 
involved with the direct care and development of the site.  The following measures should be 
implemented to control the possible exposure of harmful substances and materials to stormwater 
runoff: 
 

1. Material resulting from the clearing and grubbing operation shall be stockpiled away from 
storm drainage, water bodies and/or watercourses and surrounded with adequate erosion and 
sediment control measures.  Soil stockpile locations shall be exposed no longer than 14 days 
before seeding.  

 
2. Equipment maintenance areas shall be protected from stormwater flows and shall be supplied 

with appropriate waste receptacles for spent chemicals, solvents, oils, greases, gasoline, and 
any pollutants that might contaminate the surrounding habitat and/or water supply.  
Equipment wash-down zones shall be located within areas draining to sediment control 
devices.   
 

3. The use of detergents for large-scale (i.e., vehicles, buildings, pavement surfaces, etc.) washing 
is prohibited. 
 

4. Material storage locations and facilities (i.e., covered storage areas, storage sheds, etc.) shall be 
located onsite and shall be stored according to the manufacturer’s standards in a dedicated 
staging area.  Chemicals, paints, solvents, fertilizers, and other toxic material must be stored 
in waterproof containers.  Runoff containing such materials must be collected, removed from 
the site, treated and disposed at an approved solid waste or chemical disposal facility.   

 
5. Hazardous spills shall be immediately contained to prevent pollutants from entering the 

surrounding habitat and/or water supply.  Spill Kits shall be provided onsite and shall be 
displayed in a prominent location for ease of access and use.  Spills greater than five (5) gallons 
shall be reported to the NYSDEC Response Unit at 1-800-457-7362.  In addition, a record of 
the incident(s) and/or notifications shall be documented and attached to the SWPPP. 

 
6. Portable sanitary waste facilities shall be provided onsite for workers and shall be properly 

maintained. 
 



  Global Business Park Subdivision Road Extension 
  Airport Drive, Town of Wappinger 
 

 11 

7. Dumpsters and/or debris containers shall be located onsite and shall be of adequate size to 
manage respective materials.  Regular collection and disposal of wastes shall occur as required. 
 

8. Temporary concrete washout facilities should be located a minimum of 50 feet from storm 
drain inlets, open drainage facilities, and watercourses.  Each facility should be located away 
from construction traffic or access areas to prevent disturbance or tracking.  A sign should be 
installed adjacent to each washout facility to inform concrete equipment operators to utilize 
the proper facilities.  When temporary concrete washout facilities are no longer required for 
the work, the hardened concrete shall be removed and disposed of.  Materials used to 
construct the temporary concrete washout facilities shall be removed and disposed of.  Holes, 
depressions or other ground disturbance caused by the removal of the temporary concrete 
washout facilities shall be backfilled and/or repaired, seeded, and mulched for final 
stabilization. 
 

9. Non-stormwater components of site discharge must be clean water.  Water used for 
construction, which discharges from the site, must originate from a public water supply or 
private well approved by the Health Department.  Water used for construction that does not 
originate from an approved public supply must not discharge from the site.  It can be retained 
in the ponds until it infiltrates and evaporates. 

 
4.3 Site Logbook 

The owner/operator shall maintain a record of all inspection reports in a site logbook.  Copies of the 
NYSDEC Acknowledgement of Receipt of the NOI; signed “MS4 SWPPP Acceptance” form (if 
applicable); and signed copies of the certification statements shall also be placed in the site logbook.  
The site logbook shall be maintained on site and be made available to the permitting authority upon 
request. 
 
4.4 Pre-Construction Meeting, Inspection, and Certification 

A pre-construction meeting shall be scheduled with the Town representative, the Qualified 
Professional, the owner or operator, the contractor, and the subcontractors to discuss responsibilities 
as they relate to the implementation of this SWPPP.  The owner/operator shall set-up the pre-
construction meeting.  Pre-construction meeting documents have been provided in Appendix C. 
 
Prior to the commencement of construction, the owner/operator or contractor shall contact the 
Qualified Professional once the erosion and sediment control measures have been installed.  The 
Qualified Professional shall conduct an initial assessment of the site and certify that the appropriate 
erosion and sediment control measures and structures have been adequately installed and implemented 
in accordance with the SWPPP and plans.  A copy of the completed pre-construction site assessment 
shall be placed in the site logbook.  A sample pre-construction site assessment form has been provided 
in Appendix D.    
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4.5 Construction Inspections and Maintenance 

The contractor and his/her subcontractor(s) shall identify the trained individual(s) that will be 
responsible for the implementation and maintenance of the all erosion and sediment controls as 
required to achieve the proper erosion and sediment controls during construction.  The trained 
individual(s) is required to have received four hours of NYSDEC endorsed training in proper erosion 
and sediment control principles from a Soil and Water Conservation District, or other NYSDEC 
endorsed entity.  After receiving the initial training, the trained individual(s) shall receive four (4) hours 
of training every three (3) years. 
 
To ensure the stability and effectiveness of all protective measures and practices during construction, 
all erosion and sediment control measures employed shall be inspected by the Qualified Professional 
at least every seven (7) calendar days.  The contractor’s and/or subcontractor’s trained individual(s) 
shall perform daily inspections of all erosion and sediment control measures at the beginning and end 
of the day.  The trained individual(s) shall immediately correct any deficiencies noted during their 
inspection or during the Qualified Professional’s inspections.   
 
For construction sites where soil disturbance activities have been temporarily suspended (e.g., winter 
shutdown) and temporary stabilization measures have been applied to all disturbed areas, the 
frequency of the inspections can be reduced.  However, NYSDEC and Town must be notified prior 
to reducing the frequency of the inspections.  If approved, the Qualified Professional shall conduct a 
site inspection at least once every 30 calendar days. 
 
All inspections shall be performed in accordance with this SWPPP, accompanying project plans, latest 
revision of New York State Standards and Specifications for Erosion and Sediment Control, and procedures 
outlined in Appendix G of the latest revision of the New York State Stormwater Management Design 
Manual.   Inspection reports shall be prepared in accordance with this SWPPP, accompanying project 
plans, and NYSDEC SPDES General Permit GP-0-20-001.  Inspection reports shall identify and 
document the maintenance of the erosion and sediment control measures.  A sample inspection report 
has been provided in Appendix D. 
 
Specific maintenance components, schedule frequency, inspection parameters and remediation 
procedures are provided on the accompanying project plans.  Any adjustments or modifications to 
the maintenance plan shall be noted in the inspection reports and submitted to the Town for approval. 
   
4.6 Final Site Inspection, Assessment, and Certification 

Once construction is complete, the owner/operator shall have the Qualified Professional perform a 
final site inspection.  The Qualified Professional shall certify that the site has undergone final 
stabilization.  Final stabilization is defined as all soil disturbing activities at the site have been 
completed, and that a uniform perennial vegetative cover with a density of 80 percent has been 
established or equivalent stabilization measures (such as the use of mulches or geotextiles) have been 
employed on all unpaved areas and areas not covered by permanent structures.  A final site assessment 
form has been provided in Appendix D.   
 
Cancellation of coverage under the NYSDEC SPDES General Permit GP-0-20-001 is accomplished 
by submitting a Notice of Termination (NOT).  Failure to submit a NOT may result in the continued 
obligation to pay a yearly Regulatory Fee and/or may be cause for suspension of permit coverage.  A 
blank NOT form has been provided in Appendix E.  
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5 Stormwater Management Plan 

The goals of this Stormwater Management Plan are to: 
 

1. Analyze the peak rate of runoff under pre- and post-development conditions. 
2. Maintain the pre-development rate of runoff to minimize impacts to adjacent or downstream 

properties. 
3. Minimize the impact of the quality of runoff exiting the site. 

 
These objectives will be met by applying Green Infrastructure Practices and Best Management 
Practices (BMPs).  Stormwater runoff from the proposed project will be collected and conveyed to 
the proposed stormwater management facilities.  Stormwater runoff will be detained, treated, and 
released at a rate equal to or less than that which existed prior to development of the project site.   
 
5.1 Quantitative Method of Analysis 

Rainfall data utilized in the modeling and analysis was obtained from National Oceanic and 
Atmospheric (NOAA) ATLAS 14 Point Precipitation Frequency Estimate (address Airport Drive, 
Wappingers Falls, New York.  https://hdsc.nws.noaa.gov/hdsc/pfds/ 
 
A Type III rainfall distribution was used to evaluate the pre- and post-development stormwater runoff 
conditions for the 1-, 10-, and 100-year 24-hour storm events for Dutchess County.  Rainfall data 
specific to the portion of Dutchess County under consideration is provided in Table 3 below. 
 

Table 2: Rainfall Data 

Storm Event 24-Hour Rainfall 
WQv 1.10 inches 
1-year 2.53 inches 
10-year 4.97 inches 
100-year 7.87 inches 

 
The study area was divided into subcatchments for pre- and post-development conditions.  The 
separation of the watershed into subcatchments was dictated by watershed conditions, methods of 
collection, conveyance, and points of discharge.  Watershed delineations were defined using the 
United States Geological Service (USGS) 7.5-minute topographic maps, aerial photographs, a 
topographical survey, soil surveys, and site investigations. 
 
HydroCAD, a Computer-Aided-Design (CAD) program, was used to analyze the hydrologic and 
hydraulic characteristics of the pre-development watershed conditions, post-development watershed 
conditions, and proposed stormwater management systems.  HydroCAD has the capability of 
computing hydrographs (which represents discharge rates characteristic of specified watershed 
conditions, precipitation, and geologic factors), combining hydrographs, and routing flows though 
pipes, streams, channels, and ponds. 
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5.1.1 Study Area and Design Points 

The study area consists of an overall watershed that encompasses approximately 6.323 acres and 
contains the entire project site.  The overall watershed was broken down into smaller watersheds, or 
subcatchments, to allow for analysis of runoff conditions at several locations throughout the study 
area.  Each of these locations was defined as a Design Point (DP) in order to compare the effects of 
the proposed development.  Descriptions of each of the selected design points are provided below: 
 

 Design Point 1: NYSDEC Regulated Stream (north of the proposed culvert). 
 

 Design Point 2: Property line (southwest corner). 
 

 
5.1.2 Pre- and Post-Development Watersheds 

The pre-development watershed boundaries are shown in Figure 3 and the post-development 
watershed boundaries are shown in Figure 4.  Analysis of the pre- and post-development conditions 
considered existing drainage patterns, soil types, ground cover, and topography.  The time of 
concentrations for each of the subcatchments were calculated.  If any of the calculated time of 
concentrations for any of the subcatchments were less than the required TR-55 minimum time of 
concentration of six minutes, then the TR-55 minimum time of concentration was used.   
 
The results of the computer modeling for the pre- and post-development analysis were used to analyze 
the overall watershed prior to and after development of the project site.  The pre- and post-
development analysis is provided in Appendix G and Appendix H, respectively.  A summary of the 
peak discharge rates for pre- and post-development is provided in Table 5.    
 
 
5.2 Green Infrastructure Practices 

5.2.1 Planning Practices  

The following planning practices were incorporated into the planning, design and layout of the 
proposed development: 
 
Preservation of Naturally Vegetated Buffers – A 100-foot buffer has been established around the 
NYSDEC, ACOE Federal, and Town regulated wetlands in accordance with the NYSDEC and Town 
regulations.  The majority of the buffer area will remain undisturbed which will improve water quality, 
lower the velocity of discharged stormwater, promote soil stabilization, provide filtration and 
infiltration of stormwater runoff into the underlying soils, and provide thermal reductions. 
 
Reduction in the Amount of Clearing and Grading – Clearing and grading activities will be kept 
to the minimum amount needed for construction of the development.  Undisturbed vegetated areas 
will aid in reducing stormwater runoff and pollutant load and promote soil stabilization. 
 
Soil Restoration – Soil restoration shall be performed in the disturbed areas.  The soils shall be 
aerated and covered with 6 inches of topsoil.  Aeration includes the use of machines such as tractor-
drawn implements with coulters making a narrow slit in the soil, a roller with many spikes making 
indentations in the soil, or prongs which function like a mini-subsoiler. 



  Global Business Park Subdivision Road Extension 
  Airport Drive, Town of Wappinger 
 

 15 

 
5.2.2 Runoff Reduction Techniques 

Green infrastructure techniques allow for reductions in the calculated runoff from contributing areas 
and the required water quality volume by using the natural features of the site and practices that 
promote runoff reduction.  Runoff reduction is best achieved through the reduction of the effective 
impervious surface area of the subcatchment and minimizing the amount of disturbed area.   
 
The following runoff reduction techniques were incorporated into the planning, design and layout of 
the proposed development: 
 
Standard Stormwater Management Practices with Runoff Reduction Capacity – Infiltration 
basin(s) will be used to treat the stormwater runoff.  Infiltration basins provide opportunities for 
runoff infiltration, storage, and for water uptake by vegetation.   
 
Pretreatment for this practice will be accomplished through a sediment forebays, sized to meet the 
applicable standards in the New York State Stormwater Management Design Manual. See Appendix F for 
pretreatment forebay sizing calculations. 
 
5.3 Stormwater Management Facilities 

The proposed infiltration basins are located within BeC soils.  These soils are comprised of well 
drained dense upland till.  The infiltration rate has not yet been observed.  For the purposes of this 
report and stormwater calculations the infiltration rate was presumed to be one half inch per hour.   
 
The infiltration basin will feature a sedimentation forebay with a pretreatment volume greater than the 
required 25% of the WQv based upon the presumed infiltration rates.   
 
5.4 Unified Stormwater Sizing Criteria 

5.4.1 Water Quality Control 

Stormwater runoff from developed land is recognized as a significant contributor of pollution that 
can adversely affect the quality of the receiving waters.  Treatment of stormwater runoff is important, 
since most runoff related water quality contaminants are transported during the initial stages of storm 
events.  The proposed water quality controls have been sized based on the 90% rule methodology as 
described in the NYS Stormwater Management Design Manual, latest revision. The water quality volume 
(WQv) is defined as: 
 

WQv = 
    

12

ARP V  

Where: 
P = 90% Rainfall Event Number 
Rv = 0.05 + 0.009 (I), minimum Rv = 0.2 
I = Impervious Cover (Percent) 
A = Site Area (Acres) 

 
The water quality volumes for each of the post-development subcatchments are summarized in Table 
3 below. 
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Table 3: Summary of Water Quality Volumes 

Subcatchment Site Area (ac) 
Impervious 
Cover (ac) 

WQv (cf) 

101 0.827 0.519 2,030 
1. Subcatchments 102, and 103 have been excluded from the Total Water Quality Volume calculations, since these 

subcatchments do not contribute to the stormwater management systems.. 
 
As shown in the above table, the total required water quality volume is 2,030 cf.  Detailed design 
calculations have been provided in Appendix F.   
 
 
5.4.2 Runoff Reduction Volume 

Runoff reduction is achieved by infiltration, groundwater recharge, reuse, recycle, 
evaporation/evapotranspiration of 100 percent of the post-development water quality volumes to 
replicate pre-development hydrology by maintaining pre-construction infiltration, peak runoff flow, 
discharge volume, as well as minimizing concentrated flow by using runoff control techniques to 
provide treatment in a distributed manner before runoff reaches the collection system.  The runoff 
reduction volume (RRv) can be calculated based on three methods: 
 

 Reduction of the practice contributing area in the WQv calculation.   
 Reduction of runoff volume by storage capacity of the practice.   
 Reduction using standard stormwater management practices with runoff reduction capacity.   

 
If 100 percent of the water quality volume cannot be reduced by applying a combination of the green 
infrastructure techniques and standard stormwater management practices with RRv capacity, then at 
a minimum, reduce runoff from a percentage of the impervious area constructed as part of the project 
using the green infrastructure techniques and standard stormwater management practices with RRv 
capacity.  In this instance, the runoff reduction volume (RRv) is calculated as follows: 
 

RRv = 

    
12

Ai*RP V

 
  

Where: 
P = 90% Rainfall Event Number 
Rv* = 0.05 + 0.009 (I), where I = 100% impervious coverage 
Ai = impervious cover targeted for runoff reduction (Acres),  

where Ai = (S)(Aic) 
Aic = Total area of new impervious cover (Acres) 
S = Hydrologic Soil Group Specific Reduction Factor 

The runoff reduction volume techniques/practices that were used to reduce the total required water 
quality volume is in Table 4 below. 
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Table 4: Utilized Runoff Reduction Volume Techniques/Practices 
Techniques/ Practices RRv Reduction Method Reduction Amount 

Infiltration Basin w/ 25% 
pretreatment 

Standard SMP with RRv 
Capacity 

90% of Total Storage 
Volume or WQv 
(whichever is smaller) 

 
After applying the above runoff reduction volume techniques/practices, the total provided runoff 
reduction volume is 2,030 cf.  Therefore, 100 percent of the total required water quality volume has 
been reduced.  Detailed design calculations have been provided in Appendix F. 
 
5.4.3 Water Quantity Control 

The proposed water quantity controls have been designed and sized to provide channel protection, 
overbank flood control, and extreme flood protection, where: 
 

 Channel Protection Volume requirements are designed to protect stream channels 
from erosion.  This is accomplished by providing 24-hour extended detention of the 
1-year 24-hour storm event. 

 
 Overbank Flood Control Volume requirements are designed to prevent flow events 

that exceed the bankfull capacity of a channel, and therefore must spill over into the 
floodplain.  This requires storage to assure that the post-development 10-year 24-hour 
peak discharge rates do not exceed pre-development rates. 

 
 Extreme Flood Protection Volume requirements are designed to: 

 
1. Prevent the increased risk of flood damage from large storm events. 

 
2. Maintain the boundaries of pre-development 100 year floodplain. 

 
3. Protect the physical integrity of the stormwater management practices.  This 

requires storage to assure that the post-development 100-year 24-hour peak 
discharge rates do not exceed pre-development rates. 

 
A comparison of the required and provided water quantity controls is provided in Table 5 below. 
  

Table 5: Comparison of Required & Provided Water Quantity Controls 
Water Quantity Parameter Required (cf) Provided (cf) 

Channel Protection Volume 3,498 4,010 
Overbank Flood Protection Volume Not required, post is less than pre 
Extreme Flood Protection Volume Not required, post is less than pre 
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5.5 Comparison of Peak Discharge Rates  

The pre- and post-development peak discharge rates are summarized in Table 6 below.  To compare 
pre- and post-development peak discharge rates, Design Points 1 and 2 were combined in post-
development modeling.  
 
 

Table 6: Summary of Pre- & Post-Development Peak Discharge Rates 

DP Pre (cfs) Post (cfs) Diff (cfs) 
1-yr event 

1* 3.83 3.30 -0.53 
10-yr event 

1* 13.06 11.58 -1.48 
100-yr event 

1* 25.13 24.78 -0.35 
   *Post-Development Design Points 1 and 2 were combined  
     For peak discharge modeling.  
 
Comparison of the peak discharge rates for pre- and post-development watershed conditions reveals 
there is a slight increase in the peak rate of runoff during the post-development conditions; however, 
this slight increase is negligible.  Therefore, the proposed road extension will not adversely impact the 
downstream or adjacent properties, receiving water bodies or courses, or wetlands.  The results of the 
computer modeling used to analyze the pre- and post-development watershed conditions are 
presented in Appendix G and Appendix H, respectively. 
 

6 Post Construction Requirements 

6.1 Records and Archiving 

Following construction, the owner/operator shall retain copies of the SWPPP, project plans, the 
complete construction site logbook, and records of all data used to complete the NOI to be covered 
by this permit, for a period of at least three years from the date that the site is finally stabilized. This 
period may be extended by the NYSDEC, in its sole discretion, at any time upon written notification. 
 
The owner/operator shall provide as-built plans for any stormwater management facilities and 
practices located on site after final construction is completed.  The plan must show the final design 
specifications for all stormwater management facilities and must be certified by a New York State 
licensed land surveyor and a New York State licensed professional engineer. 
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6.2 Inspection and Maintenance 

Post-construction inspections and maintenance shall be performed by the owner.  Inspections and 
maintenance for the various site components and stormwater management facilities shall be 
performed in accordance with the accompanying project plans and this SWPPP. 
 
A summary of the general site inspection and maintenance parameters is provided in Table 7 below.  
A summary of the stormwater management system inspection and maintenance parameters is 
provided in Table 8 below.  Detailed post-construction inspections and maintenance procedures are 
provided in Appendix I.    
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7 Conclusion 

This Stormwater Pollution Prevention Plan for the for Global Business Park Subdivision, for the 
Airport Drive road extension incorporates an Erosion and Sediment Control Plan and Stormwater 
Management Plan.  The SWPPP identifies the measures to be implemented during construction to 
minimize soil erosion and control sediment transport off-site, and after construction to control the 
water quality and quantity of stormwater runoff from the developed site to minimize adverse effects 
to downstream conditions. 
 
This Stormwater Pollution Prevention Plan has been developed in accordance with the requirements 
of the Town of Wappinger and the New York State Department of Environmental Conservation 
(NYSDEC) State Pollutant Discharge Elimination System (SPDES) Phase II technical standards.  It 
is our opinion that the proposed project will not adversely impact adjacent or downstream properties, 
or receiving surface waters or wetlands, if the erosion and sediment control measures and stormwater 
management facilities are properly constructed, and maintained in accordance with the requirements 
outlined herein. 
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����%&'()*+,-'�./01�23/4567�(89':+;(:&89�*(:&<&:&-'�5/3�=7>5?.=>�=7>3@@�4A3B�5/3�5=4A0/6C3D�EB�5�F*:&89*G�HIJJKLMNL�OPQRSMTUV�WJPXPNMLPIN�YZQLVX�[\]HOWŶ_�̀3/164�0/�EB�5�@4543�̀3/164�̀/0a/51b�c3?�d0/e�5D1676@43/@�4A3�5̀ /̀0f3D�g4543�h0>>=4574�i6@2A5/a3�j>616754607�gB@431�kghijgl�̀/0a/51�?64A�̀3/164@�6@@=3D�67�5220/D5723�?64A�4A3�c3?�d0/e�g4543�j7f6/0713745>�m07@3/f54607�n5?�kjmnl�o/462>3�pqr�s64>3@�qr�t�57D�o/462>3�qub��� o7�8v9-+�8+�8w-+*:8+�0.�5�(89':+;(:&89�*(:&<&:x�4A54�6@�3>6a6E>3�.0/�20f3/5a3�=7D3/�4A6@�̀3/164�1=@4�0E4567�20f3/5a3�̀/60/�40�4A3�(8yy-9(-y-9:�8z�(89':+;(:&89�*(:&<&:xb�����{��������
����������|��������������(89':+;(:&89�*(:&<&:x "�
��|�����|�
�|�������}~�p��b��kElkp�lk�lr�kp�lk6lr�57D�kp�lk66lr�207@464=43�207@4/=24607�0.�5�w8&9:�'8;+(-�57D�4A3/3.0/3r�̀=/@=574�40�jmn�@324607�pq�u�u��57D�pq�uqupr�4A3�8v9-+�8+�8w-+*:8+�1=@4�A5f3�20f3/5a3�=7D3/�5�ghijg�̀3/164�̀/60/�40�(8yy-9(&9,�(89':+;(:&89�*(:&<&:xb�sA3�8v9-+�8+�8w-+*:8+�257704�?564�=746>�4A3/3�6@�57�524=5>�%&'()*+,-�./01�4A3�(89':+;(:&89�'&:-�40�0E4567�̀3/164�20f3/5a3b��������������������������������������������������������������������������������������



�

���

�������	�
�����
������������������������������
���������
�
�
��������������������
����������
�
������
���������
������������������
������������������ ��!"#$�%&�!'()�*�+,-'(./'�.01�2�)�*.*�,03�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�%�.&� !4#56$�.77869"$6:;�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�%�<&� '==8>4;$�2656$"$6:;?�.77869"@84�$:�16?9A"#B4?�=#:5�+:;?$#>9$6:;�.9$6C6$64?�&&&&&&&&&&&�%�+&� !:?$D9:;?$#>9$6:;�3$:#5E"$4#�)";"B454;$�!#"9$694�(4F>6#454;$?�&&&&&&&&&&&&&&&&&&&&�G�1&� )"6;$"6;6;B�H"$4#�I>"86$J�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�K�'&� '86B6@686$J�L;M4#�*A6?�/4;4#"8�!4#56$�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�N�O&� .9$6C6$64?�HA69A�.#4��;486B6@84�=:#�+:C4#"B4�L;M4#�*A6?�/4;4#"8�!4#56$�&&&&&&&&&&&&&&�N�!"#$���&�!'()�*�+,-'(./'�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�%P�.&� Q:E�$:�,@$"6;�+:C4#"B4�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�%P�<&� 0:$694�:=��;$4;$�R0,�S�3>@56$$"8�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�%T�+&� !4#56$�.>$A:#6U"$6:;�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�%T�1&� /4;4#"8�(4F>6#454;$?�O:#�,E;4#?�:#�,74#"$:#?�H6$A�!4#56$�+:C4#"B4�&&&&&&&&&&&�%V�'&� !4#56$�+:C4#"B4�=:#�16?9A"#B4?�.>$A:#6U4M�L;M4#�/!DWD%VDWWP�&&&&&&&&&&&&&&&&&&&&&&&�%X�O&� +A";B4�:=�,E;4#�:#�,74#"$:#�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�%X�!"#$����&�3*,()H.*'(�!,22L*�,0�!('-'0*�,0�!2.0�R3H!!!S�&&&&&&&&&&&&&&&&&&&&&&&&&&&�%K�.&� /4;4#"8�3H!!!�(4F>6#454;$?�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�%K�<&� (4F>6#4M�3H!!!�+:;$4;$?�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�PW�+&� (4F>6#4M�3H!!!�+:57:;4;$?�@J�!#:Y49$�*J74�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�PG�!"#$��-&��03!'+*�,0�.01�).�0*'0.0+'�('IL�(')'0*3�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�PG�.&� /4;4#"8�+:;?$#>9$6:;�36$4��;?749$6:;�";M�)"6;$4;";94�(4F>6#454;$?�&&&&&&&&&&&&&&�PG�<&� +:;$#"9$:#�)"6;$4;";94��;?749$6:;�(4F>6#454;$?�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�PG�+&� I>"86=64M��;?749$:#��;?749$6:;�(4F>6#454;$?�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�PV�!"#$�-&�*'()�0.*�,0�,O�!'()�*�+,-'(./'�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�PN�.&� *4#56;"$6:;�:=�!4#56$�+:C4#"B4�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�PN�!"#$�-�&�('!,(*�0/�.01�('*'0*�,0�('+,(13�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�T%�.&� (49:#M�(4$4;$6:;�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�T%�<&� .MM#4??4?�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�T%�!"#$�-��&�3*.01.(1�!'()�*�+,01�*�,03�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�T%�.&� 1>$J�$:�+:578J�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�T%�<&� +:;$6;>"$6:;�:=�$A4�'Z76#4M�/4;4#"8�!4#56$�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�TP�+&� ';=:#9454;$�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�TP�1&� 044M�$:�Q"8$�:#�(4M>94�.9$6C6$J�0:$�"�14=4;?4&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�TP�'&� 1>$J�$:�)6$6B"$4�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�TT�O&� 1>$J�$:�!#:C6M4��;=:#5"$6:;�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�TT�/&� ,$A4#��;=:#5"$6:;�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�TT�Q&� 36B;"$:#J�(4F>6#454;$?�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�TT��&� !#:74#$J�(6BA$?�&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�TV�[&� 34C4#"@686$J&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&�TV�



� � �

�

��� �����	�
�����
���������
��	��������	��������	���������	
������������������������������������� �	
��	����	���
���������������������������������������������������������������������������������������������  �!�����
������"��	#������������������������������������������������������������������������������������������������$�� ��	
�������
�!��������������������������������������������������������������������������������������������������������%���� &�'�����
�!��������������������������������������������������������������������������������������������������������������%���� ��(�����	�����!��������������������������������������������������������������������������������������������������%�)�� ��������!�'
	�*��!�'�����
��
'�*
	
!��������
	�!����������������������������������������������������%���� ��+�	���	
��!���������������������������������������������������������������������������������������������������������,����"$& -���.���	
�#
!�����&�'�����
�!��������������������������������������������������������������������������/���	
�#
!�������������������������������������������������������������������������������������������������������������������������/�&�'�����
�!�����������������������������������������������������������������������������������������������������������������������01����"$& -�2�.������	���34�����

�
����!��#��	
5����6#����������������������������������������0,�6�����7���������������������������������������������������������������������������������������������������������������������������0,�6�����8����������������������������������������������������������������������������������������������������������������������������1����"$& -���.�4���	!+��!������	����"�+�������+
!�+
	�!���

������������������������������8����"$& -�&�.�4���	!+��!�9��+��
9�	�&�!��	������6+	�!+
������������������������������������������,����"$& -�"�.��1�:�;�3��
���!� 
���	����#��
�!�	����
�����������
�������:!;��������������/����"$& -�*�.���!��
'�$<3�&"������
�����''���!�����������������������������������������������������������������



���������

	�


��
����
�������������������������������� ���
��� 
��!!" #�
 $%��&'()�*+�,(���-�'.�(/+)�)�.�,0��+��1234567893��.�3:7;649�<6=973�>;�=59�?=6=9�@�.,��'+�@.AA.0(BC�4>D3=7:4=2>D�64=2E2=293�(F+B�(@(+F�0(�'(B�GH�IJK�����)�	LLMLN�O��	G��P�Q�	LLMLN�O��	R��(���BF�	LLMLN�O��	R��((�Q�*�.S(F+F��AA�.@��'+�+A(C(O(A(�T�*�.S()(.B)�.@��'()�*+�,(����+�,+�U��	M�V>D3=7:4=2>D�64=2E2=293�(BS.AS(BC�).(A�F()�-�O�BW+)�.@�.B+��	��.��,.�+��W�+)X�(BWA-F(BC�F()�-�O�BW+)�.@�A+))��'�B�.B+��W�+��'�����+�*����.@���Y67897�4>ZZ>D�[Y6D�>;�19E9Y>[Z9D=�>7�36Y9��'���0(AA�-A�(,��+AT�F()�-�O�.B+�.��,.�+��W�+)�.@�A�BFX�+PWA-F(BC�7>:=2D9�Z62D=9D6D49�64=2E2=\��'���()�*+�@.�,+F��.�,�(B��(B��'+�.�(C(B�A�A(B+��BF�C��F+Q�'TF��-A(W�W�*�W(�T�.��.�(C(B�A�*-�*.)+�.@���@�W(A(�TX��LM�V>D3=7:4=2>D�64=2E2=293�(BS.AS(BC�).(A�F()�-�O�BW+)�.@�A+))��'�B�.B+��	���W�+�0'+�+��'+�]+*���,+B��'�)�F+�+�,(B+F��'�����?̂ _̀ ?�*+�,(��()��+a-(�+F�@.��)�.�,0��+��1234567893�O�)+F�.B��'+�*.�+B�(�A�@.��W.B��(O-�(.B��.���S(.A��(.B�.@���<6=97�b:6Y2=\�3=6D1671�.��@.��)(CB(@(W�B��W.B��(O-�(.B�.@�[>YY:=6D=3��.�3:7;649�<6=973�>;�=59�?=6=9c��dM�V>D3=7:4=2>D�64=2E2=293�A.W��+F�(B��'+�0��+�)'+F�)��(F+B�(@(+F�(B�e**+BF(P�]��'���(BS.AS+�).(A�F()�-�O�BW+)�O+�0++B�@(S+��'.-)�BF��RQHHH��)a-��+�@++���BF�.B+��	���W�+�.@�A�BFM��f���gg"h�%
�� � 
�
 $%i��!!" #�j"��
$�� i#k��l�i�g�$���$%i
�h#
 $%��#
 m 
 �i���_23456789)��-�'.�(/+F�OT��'()�*+�,(��,-)���W'(+S+Q������,(B(,-,Q��'+�+@@A-+B��A(,(���(.B)�(B�������MnM	M�����o��@��.@��'()�*+�,(�M�&'+)+�A(,(���(.B)��+*�+)+B���'+�F+C�++�.@�+@@A-+B���+F-W�(.B�����(B�OA+�OT��'+��**A(W��(.B�.@�O+)��*��W�(W�OA+��+W'B.A.CT�W-��+B�AT��S�(A�OA+M��	M�p�.)(.B��BF�q+F(,+B��I.B��.A�K+a-(�+,+B�)�r�&'+�><D97�>7�>[976=>7�,-)��)+A+W�Q�F+)(CBQ�(B)��AAQ�(,*A+,+B���BF�,�(B��(B�W.B��.A�,+�)-�+)��.�Z2D2Z2s9��'+�123456789�.@�[>YY:=6D=3��BF�*�+S+B����S(.A��(.B�.@��'+�<6=97�b:6Y2=\�3=6D16713M�&'+�)+A+W�(.BQ�F+)(CBQ�(B)��AA��(.BQ�(,*A+,+B���(.BQ��BF�,�(B�+B�BW+�.@��'+)+�W.B��.A�,+�)-�+)�,-)��,++���'+�B.BrB-,+�(W�+@@A-+B��A(,(���(.B)�(B�������MnM	M����o��@��.@��'()�*+�,(���BF�O+�(B��WW.�F�BW+�0(�'��'+�t+0�u.�v�q���+�q��BF��F)��BF�q*+W(@(W��(.B)�@.��p�.)(.B��BF�q+F(,+B��I.B��.AQ�F��+F�t.S+,O+��LH	NQ�-)(BC�).-BF�+BC(B++�(BC�w-FC,+B�M�x'+�+�W.B��.A�,+�)-�+)���+�B.��F+)(CB+F�(B�W.B@.�,�BW+�0(�'��'+�F+)(CB�W�(�+�(��(BWA-F+F�(B��'+��+W'B(W�A�)��BF��FQ��'+�><D97�>7�>[976=>7�,-)��(BWA-F+�(B��'+�?=>7Z<6=97�̂>YY:=2>D�̂79E9D=2>D�̂Y6D�yz{|}}}~������������y�����������



��������	�
��

��


������������������������
��������
������
��������������������
���������������������
������������������������
������������� !"�#$����������������������
��
�������%&'()'*�+*,�-.,)/.*0�1'*0&'2(3�4�����5�����������
������������������������������
���
������������������6�#�6�7������8�9:;!<=�����>?""�$!#$9���
����������������������������@!$�<���!"�$A�9$!#8!<89��B���������C�5��C�������������C���D��
������
5���������
���
����������
���E������ F�#�6�7�������������������C�������������������C���������������
���������D���G������������������C������6�#�6�7��>?""�$!#$�8�9:;!<=��H�������I������������������8�9:;!<=��5�����C
����D�������J�������������
���������������������C��5����6�#�6�7������������
�9$<�!6K!#L�����������
����C�������������
������������M��������8�9:;!<=��������H��������F�#�6�7���������C������������N����
�
C�����:?#9$<�:$�?#�!:$� �$AH�������F�#�6�7������
���C�D��������9$��>�9"?>�9H������F�#�6�7����
������8�9:;!<=����������������H������������
����
����������#!$�<!"�K�OO�<�����C�
��C������������5�
����������������������������
���������
���N���G�������������������������������
C���>?""�$!#$�8�9:;!<=��5�C�������#O�!9�K"�H���������F�#�6�7�������������������P�����G�����������������������������QC���
����������������
�
��C��������������������������������������
����������������D����������
H����������R�������#O�!9�K"�5�������������C������������C���������������������������������������������
�����D�������C������5�
���������������������H���
����N��F�#�6�7��
C����S������������N����
�����5�6�#�6�7��
C�������C�������������������������������������������������
C����C����������������QC������������������������������������C�������������C�
�D��
��������
�����������������D��-')2�-0+T)2)U+0)'*����������������������
���C�D������������M���������������M��������������M������
5����������������������������D���G����������C�����C���D����������
�DM�������
����������N��DC�������
�M���
���������
����������C�������
V��
�M�����������
���������C�����������
���C�D������������M������
��W���������C�����������������8�<�:$"A�8�9:;!<=����������������XYX�
����������



��������	�
����


�

������������������������������������������������������������������������������������������������������������������������� ���!���� !�����������������"����������������������!���������"������� ����������������#����$����"����� ���������������!���������������!�����������#��"���������%��������������������������������&'()*+,+-./�0',1'2��� ���34567489:;��<-1=>,+?'����� �2'@,A'+-B?�����#�����������!���C�2-1=>,+?'����� �2'@,A'+-B?���������������������#�������� !������ ���C����"��������������������� ���!������ ���DEFFG79E:�D84H4:79E:�I46JG84J��K���C������������� ��� ��������� ���������������#������!��������#������� ���!�������(-B-(-L'�����2-1=>,+?'����)*..MA,BA1��������#������#����������������@,A'+�NM,.-A/�1A,B2,+21������� ��� ! ���!��� ���!���� !����������C����������������� ��� ���������� ������������O�� ���� P-B-(-L'�����2-1=>,+?'����)*..MA,BA1���� ��Q!�� ��������#�������������C�������������������������������������������R���������������������C�������������������!������������������"��%�����������C������������#���������������!���S�������P-B-(-L'����������!�������!�����C� �����������!�����C�����!�����������!������������������������������� ����������������������������������������������������C�������������"���������������!����������������������������� ��������������������������������������������������������� �������T��� ����������������!������������Q!�����������������������������!������������������������������� ������������������!��������2-1=>,+?'����)*..MA,BA1����������������!����������������� ���������������!�������������������U�������� ����������� ����������!����������������!�������� �����������������������!������!����S���������������#��������2-1=>,+?'����)*..MA,BA1���� ���������������U������� ��� ������� ������������������U����#��������������������������!���������D8EV9W974X�YZ[\]̂_̀aJb�R�����������C�2-1=>,+?'����������������O������ c������������� ������!�������������S�������c������������� ������!������������!�������!��������������� ����������������!���C��� ��!��������������������!������ ��������S



��������	�
������
�

��

����
������������������������������������������ ���!��������"��#$�����#������������$��������!�%���� 
�&��#�������� ������������� ���!��������"��#$����'�����(%������� 
�)�*�!������+���������,����!���-��$����#����������������������� -��&��-�!��.��������/�������!���(��(�-��$�,�����������$#����$������������������������,������(�����!������!��������$���������������!����$���������������$���������������� ������,���������$#����$���������������������������,���'����������������������!!�������01�23456738459:75;38�<539=>?5@9�A?8?B@=@85�29?75;7@�C@D:;9@=@854�� 
��)����E�FG��G���FG���G��-���H����G�H�I����H�IJI�K��������"������#���L!������!���������$'�����$���(�$����#��!��!���#��������������������M���-������#��$���$��������!�������(����������������$������������#��!��!������$���������FGN�GO��HF�HGI�FGI���������P�'�Q��R�&�����&���$'�����S���(�$����T���(��S������UVWXYZ[\�]̂ \_̂ àbc�d̂eXd�f̂\_̂gh�ijklc�_YZ\[�Ym_\d�X\[Z\XXgZ\[�n_d[oX\ep�/�����#���Lqm\Yeg_qeZm\�Yemgor̂ eXg�ô \̂[XoX\e�sĝqeZqXY�UVt]uYab�̂gX�\me�����(�������!��-��$��!��'���������FGN�GO��HF�HGI�FGI���������T���(��S������������E�FG��G���FG���G�$������!������������&/����������������
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��������	�
��

���


��
��������������������������������������������� �����!!�"�����#��������$��$���%&�'� �((��������(�)�"'*��������������('"���*��"�(������+������(� ��)��,���!�  �-��.�)�"'*�����������"�((��/����)�*��(������� �.�+� ��/�-�������(���0'���*����(��  �+��*��������)����(��������""��)��"��-������������1�2��!����(����*�����)�*�)������ �+ ���������1�����*��������""��)��"��-���������3���	��!����(����*��4�����1�"'*��������������������������������������%��(�����-�����������"��� �.�"�  /�(��(�������������)�"���)��������(��(������/�*��&���)������������������������������%��(����� �"���)��������**�)���� /��)5�"����������������/� �(��)����)����*���)����+��� �.�+ ��!��� �(���.��������6������ ����7�����8�.�(���(��!�9�(����"�� �"�(&���)�������������(������-����*������+'� )��.��������������������������-����������!�  �-��.�)�(���"�(�!��*���+'� )��.&�(��'"�'��&�����+5�"��������(�*���������:;�/���(�� )&�����!��������(�('"������-����*������+'� )��.��������������������������-���������(������*����(������6<7�=!!�"���!����>(&�8�"����������)�9�(����"����(����������=�89��&���9�(����"����(���������?�**�((�����!���?����!��)�@�"� �A�����*���&������0'� �!��)����(������������!�((���� ���(�)����*���)����������+'� )��.&�(��'"�'��&�����+5�"��*���������:;�/���(�� )��(�������(����"�  /B��"��� �.�"�  /�(�.��!�"������C��D:��"��(��!�)�(�'�+��"��D�2;�!����C�:D2;��"��(��!�)�(�'�+��"��D�:;�!����C�2;E��"��(��!�)�(�'�+��"��D��;;�!���&������������ +��1F?�"��(' �������!��*�(�������=�89�&���)�"����)��������6<7�1F?�G.��"/�9�(����"����(���������=!!�"����G�=�&���)������ ����7�����F������*���� �H'� ��/�8����-��7FH8��F������*���� �G((�((*����	��*��FG	��-��������.������)�" ���������������	��)��.(�IJKJLMLNJO�PQJR�STUVMLNJKJQTN�TW�XYZ[Y\]�K̂_LLMLNJ�PQJR�JRL���(� '����̀���������)�"'*���������!��*�=�89�������������������������������%�-�  ���(' �����6���*��"�̀����������)�"'*���������!��*�=�89�������)��.���)����*���������!�6��G)���(���*��"�̀�����������@�������!�8�(� '�����(�.��)�+/������-���B��������&�=�89����)�����1F?�G�=�-��"���  �-(�!������(���������������������%����+��� �.�+ ��!���"�����.��'�)�������.����� ����*���������*(��!�����7�����9�(����"����(���������G"���79�G�̀�����"��1�"'*����������!�(���(!�"���/�"�*� ���"��-����7�"������;a��!�����6������ �9�(����"����(���������G"��!�����"����*���'(����5�"������4



��������	�
����


��

���� ���������������������������������������������������������������������������������� ��������������!��"������ #$���#�������
%�&'�!���(�������)*�����(+��,#� �-��������!��������������+���'��./0123456�������178094:19/78�319/;/9/60��!���������(<�������������������#� �#����������*����������*�)������=!������#� �#�)����������178094:19/78�319/;/9>�!���(������������������������?����=!�����!��7@864�74�7A643974�!������*����������=������)��������������*�)��������BCDE�FFG�BHIJFK�LMNHIOPH�� OG�QRS�ER�MTECUV�LRWXDCYX�� 
�����7@864�74�7A643974������178094:19/78�319/;/9>��!������������(<��������!����Z�������������������*����������������*�*��������������*��#%������������)��)������#[������������������=��!��**��))*���(*����Z��������������!���)�����������!�����(���������)*������������������������\�������!�� �)�����������(�����!���]����������!������������!���)���������������7@864�74�7A643974������178094:19/78�319/;/9>��!��������(<��������!����Z���������������465:̂396_̀�943_/9/783̂�̂38_�:06�178947̂�abc������������)��)������#[������������������=��!��**��))*���(*����Z��������������!���)�����������!���!�����!��#[���������=�����������)����(+��!��465:̂396_̀�943_/9/783̂�̂38_�:06�178947̂�abc�)����������(���������!���\������!�� �)���������d!��7@864�74�7A643974�efghh�fgij�kfj�lmno�npqqq�rssjtkgusjv�wxyz�e{|uj}�{u�gssxy}gusj�=��!������~���$��������!�����(�����!���������*����=��!������)*������\������!�� �)��������������d!����Z����������������7@864�74�7A643974����!��������#[���������=�����������)����(+��!��465:̂396_̀�943_/9/783̂�̂38_�:06�178947̂�abc�)����������(���������!���\������!�� �)������������������))*+�������7@864�74�7A643974��!�������(��������)�����������������������������=��!��!����Z���������������������	���-!���������@864�74��A643974�����=!�����!��7@864�74�7A643974�����!��178094:19/78�319/;/9>�����!��465:̂396_̀�943_/9/783̂�̂38_�:06�178947̂�abc����d!�������)���������������))*+����178094:19/78�319/;/9/60���(<��������!����=�,����-��+����������������-�������



���������	
�

���


��������������������������������� �� �����!"���"�#$%$&'$��(�)�(*(*)��+�",+$��"��"-$���"��./�00�1.$�$!�/$���/$�$0$%��"+!%��$23�
�"��-�-$��4$�.!"+�"5��/$�23���/����/$�#$-���&$+��-�$-��$6��789:�;<=>?8@>�8A�9:<�BCD�E=<�F8GE9<H�8@�9:<�I<JE=9K<@9L>�M<N>?9<��/��-OPP,,,�6$%�+Q�R"4P�
��S/$�-�-$��4$�.!"+�"5��/$�23��./�00�'$�.!R+$6�!+��%%"�6�+%$�,!�/������T���U��"5��/!.�-$�&!���+6�.1'&!��$6��"��/$�5"00",!+R��66�$..O��� ��V�WX��Y���VX�V��Z��[XW\�
�]�������̂���]�_�]���̀�abc�
]��de�f\�g�h�Y ��]�i ���f\���e�Z�]j�kbbllmlcnc�� (��7<o?@@?@o�I<G<KN<=�pqr�psps�E@H�?@�EGG8=HE@G<�M?9:�tuvL>�psqw�BuItx�y0$%��"+!%�z$-"��!+R�z10$��{*�|}z�������(~
)��/$�������������������&1.��.1'&!���/$�23��$0$%��"+!%�00Q�1.!+R��/$��������������"+0!+$�23�������S/$�������������������./�00�/�4$��/$�������J=<JE=<=�>?o@�9:<��x�uuu�u=<JE=<=��<=9?A?GE9?8@��>9E9<K<@9�8@�9:<�BCD�J=?8=�98�>�NK?99?@o�9:<�A8=K�98�9:<�#$-���&$+����{���.�"5��/$�6��$��/$�23��!.�.1'&!��$6��"��/$�#$-���&$+�)��/$�������������������./�00�&��$��/$�23���+6��������4�!0�'0$�5"���$4!$,��+6�%"-Q!+R�!+��%%"�6�+%$�,!�/��/$��$�1!�$&$+�.�!+������T���}��"5��/!.�-$�&!����W��_�]����i��h�]��������� ����+�������������������./�00�+"�������������������� ������ ¡ �¢�1+�!0��/$!���1�/"�!£��!"+��"�¤ ��¥��¦��1+6$���/!.�-$�&!��R"$.�!+�"�$55$%����(���1�/"�!£��!"+��"�¤ ��¥��¦��1+6$���/!.�-$�&!��,!00�'$�$55$%�!4$�,/$+��/$�������������������/�.�.��!.5!$6��00�"5��/$�5"00",!+R�%�!�$�!�O�� ���-�"§$%���$4!$,�-1�.1�+���"��/$�����$�y+4!�"+&$+��0�̈1�0!�Q�z$4!$,��%��©�xtª«v�¬�:E;<�N<<@�>E9?>A?<Hr�M:<@�xtª«v�?>�EJJF?GENF<­�x<<�9:<�#$-��9K<@9L>�M<N>?9<�©/��-OPP,,,�6$%�+Q�R"4P
�5"��&"�$�!+5"�&��!"+)��'��,/$�$��$�1!�$6)��00�+$%$..��Q�#$-���&$+��-$�&!�.�.1'§$%���"��/$�®� ̄����°�±²�³́����µ²��¶·̧°µ¹º��.$$�»�2¼|zz������»(�
)�"���/$�$�1!4�0$+��5�"&��+"�/$��2$,�¼"�������$��R$+%Q)�/�4$�'$$+�"'��!+$6)�1+0$..�"�/$�,!.$�+"�!5!$6�'Q��/$�#$-���&$+��-1�.1�+���"�»�2¼|zz�»(�����
�{
��½�������������������"5���������� ������ ¡ � ����/�����$��$�1!�$6��"�"'��!+�®¾¿�-$�&!�.



���������	�
����


��

�����������������������������������������������������	����������������������������� �!������"##�$�������������������%�&�������������������������$�������'()�������������$����������������������*����������������������������$�������##�$�������#���������������������������������+,-./01+/2,-�3+/242/5�6����#����#����������7�����������������������8�� $������#����������������������������8������ �����$��������9"�������������������������������������������$$�����$��:����������6�����������#���������������;�����,<-=0�,0�,>=03/,0���������������#����������6�����������#���������	�
����?��:��������������7������@2.+A30B=������:�����#����������+,-./01+/2,-�3+/242/5�����$$�����$��:��������#����:��!��$������C�� ���&���+,-./01+/2,-�3+/242/2=.�����������������D�$�����������6�����������#���0=B1E3/=@F�/03@2/2,-3E�E3-@�1.=�+,-/0,E�GHIC������ &�?���J����������������#������������������������������$��?�����$�����������$�����$�?��������#�����9"����9"���#���+,-./01+/2,-�3+/242/2=.�:��������������������������������������$��#�����$��:������������!��$�����������������$���$��������������#����$���������������K�
���������>=0L,0M3-+=�+02/=023����������$���$��������������#����$����������������K�8�
����;8�#���+,-./01+/2,-�3+/242/2=.��������6���������N$������$����������:���������!���������$��$������������������������	�O�������������%����PQ����������������#������������������������������$��?�����$��������9"������$�����$����������?��������#���+,-./01+/2,-�3+/242/2=.�:������������������������������������������$��#�����$��:������������!��$�������������$���$��������������#����$���������������K�
����8�#���+,-./01+/2,-�3+/242/2=.��������6���������N$������$����������:���������!���������$��$������������������������	�8�����>=0L,0M3-+=�+02/=023����������$���$��������������#����$����������������K�8�
����;8���O�� ������*����
Q����������������#������������������������������$��?�����$��������������?��������#�����9"��#���+,-./01+/2,-�3+/242/2=.�:��������������������������������������$��#�����$��:������������!��$�����������������$���$��������������#����$���������������K�
���������>=0L,0M3-+=�+02/=023����������$���$��������������#����$����������������K�8�
����;8�#���+,-./01+/2,-�3+/242/2=.��������6���������N$������$����������:���������!���������$��$������������������������	�



���������	�
����


��

������������������������������������������� �!�����������"�#��$�%����&�����'�(���)*����)������(�(��)�����������(�+,-.����#�� �#/���������#%����0�1��&��$�����0��������2�3���$�%����!�#/����������456789:9�9894:;5<=4�>9;?=5<�5@�:A9�BCD�E9BCDF�G<H�?=I<9H�J+,-�KLMMM�N4497:G<49O�@5;6P�5;���##��Q�%��
R�����#%����0�1��&��$�����0��������2�3���$�%����!�#/����������!�$3S����3�3���/���#�%��&�����BCD�G<H�?=I<9H�JTKU�KLMMM�N4497:G<49O�@5;6V��W��	�/���X���%0�����#��3��$#��������#Y�������$Z�����)���[��'���&��$��%S1��������������&�0#������%!�����������#0�%�#&#�0�#%�����\]����&��%��̂ ��������_�������Z#����������/������$Z�����)���[��'���&��$�&����������00#�#�%�S��������&�0#������%!��������#Y�0̀����1�$�������$#����%�Z�\]��������00������������3������&�����0�/�S�3$�%�̀��%S���������Z#���%��#&#�0��1�����2�3���$�%���Q����̂ ��������_����������SS�%�����aa�������������������������b��%�����&����������00#�#�%�S��������%�#S����#��������#Y��#�%����)���[��'���%0�����#��3��$#��X����#%����&&�!��#%��!!��0�%!��Z#�����������	���&���#��3��$#���� cd�efgfhij�kflmnhfofgpq�rsh�tugfhq�sh�tvfhipshq�wnpx�yfhonp�zs{fhi|f�� 
��Q����̂ ��������_����������SS��%��������������3��/#�#�%���&�����}~��������#$3S�$�%��0�&��$�������aa����a���������������������������b��%�#S��SS��������&�0#������%!����/���!�#�/�0�����(������(���������%0�����\��#!���&�Q��$#%��#�%�EJBC�OF�AG?��99<�?��6=::9H�:5�:A9��97G;:69<:�=<�G445;HG<49��=:A�MG;:��V�5@���#��3��$#���Q�#��#%!S�0����%1�!��%X���$�0���������}~����3�����%����������������W���&���#��3��$#�������Q����̂ ��������_����������SS�$�#%��#%���!�31��&�������%���S����$#������R��R�RR
�̀�\]�̀����������̂ (�)'a����������̀�}~���̀��}W�}~�����!!�3��%!��&��$̀�#%�3�!�#�%���3����̀����3�%�#�S��!�%���!������������!�%���!������!���#&#!��#�%������$�%���������������������̀��%0��SS�0�!�$�%���#�%�%�!�����1����0�$�%��������S#X#�#S#�1�Z#�����#��3��$#����������������������������%�#S��SS�0#������0���������/���!�#�/�0�����(������(���������%0�����\]Q��������%����$#���0��������2�3���$�%���Q���0�!�$�%���$�������$�#%��#%�0�#%�����!����S�!��#�%̀���!������� ������#S��̀��%��#���!�%����!�#�%��&&#!�̀����$�#S����Z#���S�!���Q�����!����S�!��#�%�$��������!!���#�S��0��#%X�%��$�S����#%��������������%�#%0#/#0��S�3��&��$#%X���!�$3S#�%!��#%�3�!�#�%������Q����̂ ��������_��������&�����������������������b����SS�%���0#������X����������%�&#/�������!�����&���#S�����%1��%���#$��Z#������3�#���Z�#���%�������#Y��#�%�&��$�����2�3���$�%����̀�#%��������%0������� ��#�0#!�#�%��&�����'�(���)*����)������(�(��)�



���������	�
��

�
�

������������������������������������ � ���������������������������!�"#$%�%�������������������� � ��������������������������$&�'"�������(��������)�������"*�������������� ������ + �,���-����.$'$./.0������(��������)�������./&��1".!23�4$�������*"22"4$'5���6/$��.�'�&�$'�"�%����"�7���/��"�$8�%��"�%$&�/�7�5����������'�*$#���9���1��&�"*�&"$2�����'3�"'���$.�:�� ���;����(��������)�������&��22���#����<��� = ��� ��)������1"'%/1��>?�@A>B?��4"��C��&$���$'&!�1�$"'&�$'��11"�%�'1��4$���������D�E��"*���$&�!��.$���#��3�&�#�'��F��1�2�'%���%�3&0�*"���&�2"'5��&�5����������'�*$#���9���1��&�"*�&"$2���.�$'�%$&�/�7�%��;����4"��C��$'&!�1�$"'&�&��22�7��&�!�����%�73���.$'$./.�"*��4"��C��*/22�1�2�'%���%�3&���7���'�����&�4�����&"$2�%$&�/�7�'1���1�$#$�3���&���.!"���$23�"��!��.�'�'�23�1��&�%0������!!2$1��$"'�"*�&"$2�&��7$2$8��$"'�.��&/��&�./&��7��$'$�$���%�73������'%�"*�����'�G��7/&$'�&&�%�3��'%�1".!2���%�4$��$'�&�#�'��F��%�3&�*�".�����%��������1/���'��&"$2�%$&�/�7�'1���1�$#$�3�1��&�%��;���&"$2�&��7$2$8��$"'�.��&/��&�&�2�1��%�&��22�7��$'�1"'*"�.�'1��4$���������1�'$1�2�&��'%��%0�H�4�I"�J�K�����K��'%��%&��'%�K!�1$*$1��$"'&�*"��L�"&$"'��'%�K�%$.�'��E"'��"20�%���%�H"#�.7���CM�
���1��;����(��������)�������&��22�!��!������!��&$'5�!2�'������%�*$'�&�.�G$./.�%$&�/�7�%������!���!��&���'%�&�"4&���6/$��%�1/�&��'%�*$22&���%��;����(��������)�������&��22�$'&��22��'3��%%$�$"'�2�&$��N&!�1$*$1�!��1�$1�&�'��%�%��"�!�"��1��4�����6/�2$�3������;����(��������)�������&��22�$'12/%��������6/$��.�'�&��7"#��$'����$��KO������P���'��11"�%�'1��4$���&���/��0���5/2��$"'&0��'%��������.&��'%�1"'%$�$"'&�"*���$&�!��.$�0�����	�!���.�'��.�3�&/&!�'%�"����#"J���'�QRSTUVW�QU�QXTUYZQUVW�1"#���5��/'%�����$&�!��.$������'3��$.��$*�����	�!���.�'��%����.$'�&����������KO����%"�&�'"��.��������!��.$����6/$��.�'�&�"��1"'&$&��'��4$��������D���[����9��\!"'���*$'%$'5�"*�&$5'$*$1�'��'"'N1".!2$�'1��4$�������!��1�$1�&�%�&1�$7�%�$'�����KO����"��#$"2��$"'�"*���$&�!��.$�0�����	�!���.�'��.�3�"�%����'�$..�%$����&�"!��"��22��1�$#$�3��������&$���/'�$2�����'"'N1".!2$�'1��$&���.�%$�%��;���&�"!�4"�J�"�%���&��22�7��$'�4�$�$'50�%�&1�$7������'"'N1".!2$�'1��$'�%���$20��'%�7��&�'���"������(��������)���������
��]"����������� ������ + � ������������&/7̂�1���"�������6/$��.�'�&�"*������������������ � �������������������������0������(��������)�������&��22�'"�$*3�����



���������	�
��

�
�

��������������������������������������������� �!���� "�#$�� %�&'�  ()��*( )*( �+�#��*#)�$�,���# +��#��-(�&#+�.,# +��/,��# �+�#�*!��(��*� �"(*( ��&��,��,(�,#*&# ( ��#$��-(�01�����(2/��()�3%����������4��5��� )�6��#$��-�+�&(�*����7 '(++�#�-(�!�+(� #��$�()�3%��-(��������������������������������������������8��-(��9��������:�������+-�''�-�;(��-(�01�����*( )*( �+�#��*#)�$�,���# +��(;�(!()�� )��,,(&�()�3%��-(���������������������������������������������&��#���#�,#**( ,� "�,# +��/,��# �#$��-(�&#+�.,# +��/,��# �+�#�*!��(��*� �"(*( ��&��,��,(��� <=�>?@ABC�DEF?@GH?�IE@�JBKLMG@H?K�NOCME@BP?Q�RSQ?@�T>UVUWXUVVY�����7&# ��( (!�'�#$�0�	Z0�[( (��'��(�*���$#��0�#�*!��(��	�+,-��"(+�$�#*�\������������]���̂��_���(�*���̀#��[�.a.�6.aab�8�� ��9��������:�������#$��������������������̂��_�!��-�,#;(��"(�/ )(��[�.a.�6.aab8��+�#$��-(�($$(,��;(�)��(�#$�[�.�a.ba.aa�8�+-�''�3(��/�-#��c()��#�����d������ ��,,#�)� ,(�!��-�[�.�a.ba.aa�8�/ '(++�#�-(�!�+(� #��$�()�3%��-(�	(&���*( ���� 4 ��9��������:�������*�%�,# �� /(��#��*&'(*( ���-(��(,- �,�'e)(+�" �,#*&# ( �+�#$��-(�&#+�.,# +��/,��# �+�#�*!��(��*� �"(*( ��,# ��#'+�&�#;�)()��-���+/,-�)(+�" �!�+�)# (�� �,# $#�*� ,(�!��-��-(��(,- �,�'�+�� )��)+�� �&'�,(�����-(���*(�#$�� ����'�&�#f(,���/�-#��c���# ��g#!(;(�8��-(%�*/+��,#*&'%�!��-��-(�#�-(�8� # .)(+�" �&�#;�+�# +�#$�[�.a.ba.aa�����h=�DMGSH?�EI�ijS?@�E@�ik?@GCE@�� ���1-( �&�#&(��%�#! (�+-�&�,-� "(+�#��!-( ��-(�(��+���,-� "(�� �#&(����# �'�,# ��#'�#;(���-(�,# +��/,��# �&'� +�� )�+&(,�$�,���# +8��-(�#��"� �'��9��������:�������*/+�� #��$%��-(� (!��9��������:������8�� �!���� "8�#$��-(��(2/��(*( ���#�#3��� �&(�*���,#;(��"(�3%�+/3*���� "���̀l��!��-��-(�	(&���*( ���m#�������������������̂������+/3f(,���#��-(��(2/��(*( �+�#$�������������������������������������������������-(�#��"� �'��9��������:�������*/+���'+#� #��$%��-(�n058�� �!���� "8�#$��-(�,-� "(�� �#! (�+-�&����'(�+��oa�,�'( )���)�%+�&��#���#��-(�,-� "(�� �#! (�+-�&���b��l ,(��-(� (!��9��������:�������#3��� +�&(�*���,#;(��"(8��-(�#��"� �'��9��������:�������+-�''��-( �+/3*�����,#*&'(�()�̀lp�!��-��-(� �*(�� )�&(�*����)( ��$�,���# � /*3(��#$��-(� (!��9��������:��������#��-(�	(&���*( ������-(��))�(++�� ���������q����#$��-�+�&(�*�����$��-(�#��"� �'��9��������:�������*�� ��� +�#! (�+-�&�#$���&#���# �#$��-(������������������̂��_�� )�!�''�)�+�/�3�+#�'8��-(%�*/+��*�� ��� ��-(���,#;(��"(�/ )(���-(�&(�*������rs��(�*���,#;(��"(�$#���-(� (!��9��������:�������!�''�3(�($$(,��;(��+�#$��-(�)��(��-(�	(&���*( ���(,(�;(+���,#*&'(�(�̀l�8�&�#;�)()��-(�#��"� �'��9�������



���������	�
��

�
�

������������������������������������� !�����������"������#���$������%����"��#���#���������%���"�����&��#��"�����#��'�%���(���������)����#��*+��&��(��#�������,-�����������������./01�2223�456789:5;7�.6<<=526>�.7;?;>526>�.<:>�@49...A��� :3�BCDC0/E�49...�7CFGH0CICD1J�����K�LM�����#�NN����%��%���"���"��(%N�(����"�����#���,-����������������&����#�O�-P��QO�R�-��O�RSR�T���)���"�����#���%��(����U#��LM����(����"���(�����#����N������V�"���W�V������NN�����V��(%N�(�����������"�(������������&��#��������N�(����������"�%����������#�����NN�������"����(�����#���&&N�����N�(�������������������X���&��#���%��(�����"��#�����%%N����N�V��#��%���Y�����������������(������(���W�(����%����������Z����(���������������[���&��#���%��(����U#��LM�����#�NN����%��%���"�%���������#�����(����N��&��#��*+���U#��*+���#�NN�������(����"�����#��'�%���(����%���������#��O�\\�-O�\�-���]�O�-P��QO�R�-��O�RSR�T��K���%���&��#����(%N���"V�&���N�*+���#�NN�������N�"�"�����#��LM������̂��U#��LM�����#�NN�"���������#������������"���"�(����������N�%�����������"��#������Z����"V�%���Y�����������������(������(���W�(����%����������#�����NN�������"���"_�������������"������"�����#����̀̀Q��-�P��������(������aRPOb��c�P���"�������������(%N���������#��#�����(����"����"��������&��#���%��(��������""�����V��#��LM�����#�NN��"����&��%�������N����������&�%�NN�������#��#�(�����������N�������%����"�����&&�����#��Z��N�����&�����(������aRPOb��c�P���
��KNN�LM������#�����Z������#��%���Y�����������������(������(���W�(����%����������(%�������#�NN����%��%���"������dQ�̀R]R�a����]�PPR�-�̀��#������e���N�"W���N������#��%�����%N�����"�%����������&�����(������(���W�(������"������(������f��U#���,-���������������(����e��%��#��LM����������������#����������NN���(�����������N��"���(������#������������"���"�(����������N��%����������#�����������W����"������NN�������"�"����W�������������V���"��NN�%���Y�����������������(������(���W�(����%����������#�����NN��������������"�����#���������K����(���(�(V��#���,-����������������#�NN��(��"��#��LM���V����N�"��W��������������"�����W�g�� ����#���)����#����������%��)�������%��)�����������&&����)�����(���(�$��W���̀̀Q��-�P��������(������aRPOb��c�P�&��(��#������h



����������	�
����


��

������������������������������������������������������������������������������ !"#�!$��� $!%����������������&�����������''�����������($ �)*"+%��'�,�--#!*�! .��� ��������������������������'����������������'��������������������������/�����0#*-$1$%(�$� ,%�!�"2�����3�����4�����������������&����/���������/.������ ����������4��������'���&���������������������������5��6���3�����4����4�/�����'/������7�%"��"��,%"*!�"������/���4�����������89�������������4�����������4�����'�����4���4�4���:����4������'���������4����6�������'�����������&&�������������������������'/�����������������'�����89�����������:�����4���'���������9������'���������

����&��������/���'����������'������������������������������������/�����3�����4����������7�%"��"��,%"*!�"����&&�4�;��������:���������������������89�����������4���������������'���������������3�����4�������������������������������4������'������7�%"��"��,%"*!�"�������������������������3�����4�<=>?�@ABBC<=?�D<�=EC�?FC@DGDCH�=DBC�GIJBCK�=EC�3�����4����4�/�������������LMNOPQR�LP�LSOPTULPQR������������������������4��������:����������7�%"��"��,%"*!�"��������������������������������������&�8�3V8����4������������������������������3�
���'���������4�����W�����������������XX%��%X%�!��1���� !"#�!$���*�!$Y$!Z�������7�%"��"��,%"*!�"�4����������'/�����������������������������������������������&&�������������&��'��������&&���������������������������������&����������������������4�������������������������������4����������&��������������&������������89���.���������������������������������������������������&&�������������&��'������������������������[�����������������4������4�����4�����������������&������������89�����6����7�%"��"��,%"*!�"����&&������������'������������������������������������������'/����&����������������'��4���������4���/��������&&�������������&��'����4�&�4����������'�����89�����6��������������&&����;������������!"*$�%(����!"*�!�"\�6����7�%"��"��,%"*!�"����&&����������������&���������!"*$�%(����!"*�!�"��������������������&/���������������&�������������������������������������'��4����� 6����7�%"��"��,%"*!�"����&&������������'������������������������������������������'��������������������/��'�����'�&&�����������'�������������4������&�����'�������/���44�������/���� !"#�!$���*�!$Y$!Z]�� �̂������/������'/�����������&�/��'�&������������������������������������4�&/�������������4������������������'�����89������������������4�&�4������/��������������������������'�����/�����0#*-$1$%(�$� ,%�!�"�������������������������������&������������������������7�%"��"��,%"*!�"�4������4�&/������



����������	�
��

�
�

������������������������������������������������������������������������������������� ������!��"������������#������$�� "�$��!�������%���������������������&'()*+,-.�������)/0(1,2)1'/0�+)1'3'1'.(�������������������������������#�%������������������������4����������������������5+1.,�62+7'18�(1+0&+,&(��9����������:�����������������������������!���������%���������������4������!������������������:���������������4����������4������:���������!�����%����4����#���������������%��������������������!�����������$�����������������%�������!������������������������������4���:�������������������%�!�������������������#������%������������������������;�������������������������������4����������������4�����%����4���������������������������������������������%������%�������!�������!������<���������������������������1,+'0.&�)/01,+)1/,����%����4��������;������%�����������<���������:�����������������%��������4��������������������!�����<������������������������������#��!�������%�����������������<�����������������������������������������������!�����=���/50.,�/,�/>.,+1/,������������������������������������������������������%#���������;������������������������������)/0(1,2)1'/0�('1.��������������������������������������������������%�����������������������������������;������������������������������������:����#�������������!����������������������������������%�������������������������������4�������?��9���%��@��������������� �%����������A����������%#���������;����������%���������%����:�����/50.,�/,�/>.,+1/,���������4���������������������4����������������� 9����#������%�%�����������������������B��4����������#�:���������������������������4#����� �%�����������CD�EFGHIJFK�LMNNN�OPQRFQRS�� T��"�������������������������������%������U�	����;�����%��%�����%����������������%�������������������������������������������������%�������������!����������������������������������������������:�������������������������������%�����������������"��������������������V������:������������4����
T
��;����������������������������������%���������������������!��������������������������������!���������������������������������������������:�����/50.,�/,�/>.,+1/,������������������.62'3+7.0).����������������������������	�����������:�������������������������������������%��������������;������������������������������!W�����X���!�������������������4�����������%���������%��@���:���������!�������������:��#%��������Y�����%��@���



����������	�
����



�

���������������������������������������������������������� �������������� � �������������������������������������������  �������������� ����������!��  ������"������!���������������������!��������������  �����������������!��#�������"���������!���$���������������������$���������������������!�� ���� ����� �����%�����������!���� ����������������������������������� ���������������%�����&'()*+,&*-'(�.&*-/-*0!��#��������������� ����������!� ������������������������� ��%�������������������!�������� ��������������������1���������������������� �����������������������������!����� �����������������������������2-)&3.+45���!�� ��������������������������� ���������������������������� �������������������������������6%��� �����7�� �8������678�!�� ��������������������������� ���������1�����������������������������������������������������&'()*+,&*-'(�.&*-/-*-5)����� ������� ����������������������#��"���������������������� ��%�������������������������  ������������%�����������"��%���������������������� ��������� ������������!�� ����������������������������������������������������������� ����������������������  ��������� �����������������&'()*+,&*-'(�.&*-/-*0��������  ����� �������� ����������������� ������������ �������������������������������������� �� �������������� ���������������������������������������������� ������������������������������������������������������������� ������������� ������������� �������!�� �������������%������������������ ������ �9������� ��������������������1������������������������ ������������������������ �����������:���;��<�7�����7�������������7������������������=�����������7��������>����� ��������:�"������
?
@������������������������������������ ������������ � ����� ����������������������������������� ���������������"���������A-(.B�)*.C-B-D.*-'(!�� ����������������������������������������������������������� ��������������9���������� �������������������������������������������� ���������!�� ���E���������������������� ����������������������  ����������� �����������������������������������1���������������  ���������������������������� ��������������� �������� ��������������9���������%���������%������������������������������ ������������������  ��������������"����� ����������#��������� �!�� ���������������������������������� �������������������������������������������������@��������������������������������������������������"���������������������������������������������� ������������E��������������������������



����������	�
����



�

��������������������������������������������������������������������������������������������������������������� ���!���������!���"��������������������#����������������$������
%
&'��(��)������� ������!����� ��������� ��$����������������������������������������������������������������������������������������������������!�����������*���+,--./01/��������������������������2345607894'�� ���)������� �������������������!���:������������2345607894��������������������������������$��:����������������������������������������������*���������������������������������2345607894�!������ ����� ������������������� ���������������������5,14/7.5/3,1�43/9'������ ���������!���������!���:�����������!���������*���������������������!���������������������*�������������������������������������������������������������������� ���!���������!���"��������������������#����������������$������
%
&���������������������!���������$�������������������$������*������ ��$������!���������������������������������������$�������������������$������*�����9;.3<0-91/�����������������������������
������=����������������������������*������ ����������� ������>�?���,@197�,7�,+970/,7��!���:�������������� ��(����������!�������?�����
��!�)  ����A�	����������*� ���=����������������������������*������ ��������������� �� �������B������������������ �������������*����������!������������������  ��������43C318�573/9730�����������#�
���������������!������ ��������������+97D,7E0159�573/9730������������������������������������������������������F���*������G���*��F������������H�����:�
%
I��B����� ���=����������������������������*������ ���������������������*����������!�����������������+97D,7E0159�573/9730��������������������������������,@197�,7�,+970/,7����������������������B������������������!���������$�������������������$������*������ ��$������!���������������������������������������$�������������������$������*�����9;.3<0-91/�����������������������������?��� ���=����������������������������*������ ����������� �������!������B����������������������!�������*J�����������!���������!����� ���=����������������������������*������ ������������������������������ �����!����� ��(��������������������������������������� ���!����������������������������������!�������� ���=����������������������������*������ �������'



����������	�
����



�

����������������������������������������������������������������������������������������� �������������������������������������������!�� �����"����������#����������������$����%�������������������&����� #����������������� ��'�������������������(���������������������������������������������(�������������������(������������������!�������#������������������ ��'�������������������(���������������������������������������������(�������������������(����������������������� ��������������������������������������������!�� ������%�������������������������������������$������$������$������������$���������������)�������������'��������������������������������������������������(�����������$(�������������$��������������������������������� ��'��������������������������'��������������������������������'����!�� ��'��"�����$������(�����������������������������(���������������������������������� ��������������������������������������������������������������������������������������*+,+-.�/0+120+3�����������������4������#�����!�� �'����������������������$�*+,+-.�/0+120+3���������������)���������������������)�����������������������������5����������������!������ �'�����������������������$�������������������������������������������������������������62078093-/2�/0+120+3��������4������#����������������������������������������'�������������������'����������������'����������������������������������������������'�������������������'������������2:;+<3=2-1��������4������#�����!�� ���"��������������������������������������������(���������!������������������������������(��������)�����!������ �������������������������������������������������������������������������������������������������������������������������������������'������������������������ ���������������������������������������������>���������������������$����������$���������������������������������������������������������������������������������������



����������	�
��

�
�


�������������������������������������������������������������� �����������!�������"�#������!��������$�	�������������������������%����������������!��������������$�&������������������'�����������������������������������������%���������(��������������������(����������!��������%���������������#���)*+*,-�./*01/*2�����������&����#�3�����������!���������������������41/56/72,.1�./*01/*28�������������������������������������������������������9���(��:�������������������3����������������������������%���������(��������������������������!������'��������������������������������!���#������;<�=>?@AB>C�DEFFF�;GHIGJ>JKL�MN�FBGO>PK�QNI>��R�����������%��������!����#S�����9���������3�6T,1/)�6/�641/206/)��!�.6,)0/U.0*6,�2.0*V*0*1)�������!�������"�#���W��!��������$�	�������X��������������������'������������S�����������������������������������������������������(����������!��������%�������������	�W��!��������������YT,1/)�6/�641/206/)��!�����.6,)0/U.0*6,�2.0*V*0*1)�������!�������"�#������!��������$�	������������������'����������������������������������������������%���������(��������������������(����������!��������%�������������	������
��!����������������FZBK�[\<�[]DF̂ ;Q[_]�̀]a�b̀ []Q̂ ]̀ ];̂ �=̂ cd[=̂ b̂ ]QD�� <̀�e>J>BZf�;GJLKB@PKAGJ�DAK>�[JLI>PKAGJ�ZJC�bZAJK>JZJP>�=>?@AB>H>JKL�� W��"���6T,1/�6/�641/206/����������������������������������������������������������������������(���������������������������������������������������������������%���������(����������������������!������������'�����������������������������������������������%����������g�	������&���!������������������"����������!�����������������������#��������������������#��������������!�h�%�i��j�!�����$�������(���S���������S������������������&k3����������%����!���������%3���������#���h�%�i��j�������!������j��(���S���������3�%������������������������3������������������������!�������%���!������������!�h�%�i��j������������������#�����������������!��S����l���������������������m<�;GJKBZPKGB�bZAJK>JZJP>�[JLI>PKAGJ�=>?@AB>H>JKL��W��"���6T,1/�6/�641/206/��!������.6,)0/U.0*6,�2.0*V*0n�������!�������"�#����W��������!��������$�	��������������0/2*,1o�.6,0/2.06/��������������������������������������������������������������������������������������#���(�������������%�����������������%��j����������S�������������������S�����#���(����������������!!���������������(��������������������������!���!��������������������!���3����������������������



��������	
	���


��

����������������������������������������������������������������������������������������������������������������������������� ����	��
	�!������������������������������������������������������������������������������������������	�	����������������������"#$%&'(')�*"(+,-,.(",&/��������������������������������������������������0�����"'(,/#1�2&/"'(2"&'������������������������������������������������	�3���"'(,/#1�2&/"'(2"&'������������������������������������������������������������������������������	
	�	�� ����������������������������������������������������������	��4	�!��������������������������������������������������������������������������������������������5��������������0�����"'(,/#1�2&/"'(2"&'�������������������������������������������������� ������������������������� ��������5��������������������������������6,/(-�*"(+,-,.(",&/�������������7�����������������������������������������������8������ �������������������������� ��������5�������������������������������� �����������������9:�����������������������	���;<�=>?@ABACD�EFGHCIJKL�EFGHCIJAKF�MCN>ALCOCFJG��3���&P/#'�&'�&%#'("&'��������������QR(-,6,#1�,/*%#2"&'�������������������������������� ����������������� �����������8���������S��TU���S�3���"'(,/#1�2&/"'(2"&'������� ���������������	V	W	�������	
	�� �������������I?FFKJ�������������QR(-,6,#1�,/*%#2"&'���������������������������������������QR(-,6,#1�,/*%#2"&'�8���� ���������������������V������X�V	���������������� ���������������������0�����"'(,/#1�2&/"'(2"&'�������������������S�Y������������� ���������Z�������0�Y�[���� ������� ������������Z�����������9��������[��������[�Z9[�0�Y�U���\��]�9�����Z�����������9��������[�������[���� ���������������������Y� �̂���������_���������V��������0����Y������������]���������������������������������� 0���������������������������0����������������� ���������Z�����������̂����������_���������V��������0����������������������������� �����̀��������� �a������������������������������������������������������������������������������ ������9��������:�����[������������a�������0����������a�������������������������b	���	�V�QR(-,6,#1�,/*%#2"&'�������������������������������� �������2&/*"'R2",&/�(2",c,",#*������� �������3������������
�� �V������X�
0�����������X��������� S����	������������������� ���������� �����������������������������������
�d���������,$%#'c,&R*�2&c#'��������������������7�������������������������������������� ������������������������ �������������������� ���������������������������������



��������	
	�	���


��

��������������������������������������������
��������������������������������������������� ��������!������������������������"#��$	�����������%��������������������!������!���������&��&��������������%�$�������������������!������������������$%��������������&���'�����������������������������������������������������������������������
��������������������������������������������� ��������!������������������������"#����	�������%��������������%��%��������������������&��&��������������%�$�������������������!������������������$%��������������&���'�������#������ �	�()*+,-.(,/)*�0(,/1/,/2+��������������������������������������������������3��������&��&�����������%�$������$���������&�����%������'4   ���5%���������������������������������	��
	�6�������������������������$������3�����!���4�����7.08/9/2:�/*+;2(,)-�����������%�������������������������������������������������������!���$��<���	�=���������%���������������������������%�$���������&������������>�����4�����7.08/9/2:�/*+;2(,)-�����������%������������������������������������&������&����?���������������	��$	�=���������%���������������������������%�$���������&������������>��������������)@*2-�)-�);2-0,)-����������&����%�����A��������������������������������	3	���������%�$����������������&���'�����������������������������!�4�����7.08/9/2:�/*+;2(,)-�����������%�����������������
��������������������&������&����?���������������	�B��������
��������������������$������������$����!���!%!���������
���%����������������	�� �	�=���������%���������������������������%�$���������&��������&��$������!����������%����������	�	����������%�����������,2C;)-0-D�+,0E/8/F0,/)*�!���%������&��$�����������������������%�$��������4�����7.08/9/2:�/*+;2(,)-�����������%������������������������������������&������������� ���������������	�B���)@*2-�)-�);2-0,)-������������������3GH�H������I�3"I��������!����������������J��������G������������������������!������������������=����4����������%���������K%����������������-2L.80,2:M�,-0:/,/)*08�80*:�.+2�()*,-)8�NOPM�����-2L.80,2:M�,-0:/,/)*08�80*:�.+2�()*,-)8�NOP�����&���������-2L.80,2:M�,-0:/,/)*08�80*:�.+2�()*,-)8�NOP������������)@*2-�)-�);2-0,)-��������()*+,-.(,/)*�0(,/1/,D�������������������������%������������5%�������������������	



��������	
	�	�
�

���

�	������������������������������������������������������������������������������������������������������������������� !"#$%$&'�$()*&+,-.�������������������/��������������0�������������������������0�����������������������������������������%$("#�),"1$#$2",$-(�������������3����������������������������/������������������4������0��������������������������0�����������������������������������������0�����������������56�����������������������	�7���-8(&.�-.�-*&.",-.�����������09�����:;6�6������5�:<5
����/�������������������=�/������;00�������������������0������������>������?��
��������������������������������������0���.&@!#",&'A�,."'$,$-("#�#"('�!)&�+-(,.-#�BCDA�����.&@!#",&'A�,."'$,$-("#�#"('�!)&�+-(,.-#�BCD���������������.&@!#",&'A�,."'$,$-("#�#"('�!)&�+-(,.-#�BCD������������-8(&.�-.�-*&.",-.��0�����+-(),.!+,$-(�"+,$E$,F
����������/����������������������	��0������������������������������������������������������9�����0��������������0���������������-8(&.�-.�-*&.",-.���������������� !"#$%$&'�$()*&+,-.����0������0�������������������������09����������������������������������������%$("#�),"1$#$2",$-(A�����������������9��������������������������������������������������������������������G������������������3����������������������������/��������������������������������������������0�����������������HIJJJ�KL�MNOPNPO�QRS�TU$("#�C,"1$#$2",$-(V�WPX�TJYMQ3
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u�t�F�BCg��B�����������������U��� ��������������������8������������=�������U7������� �������6����dddA�A
A7���������������9��� ����8	=�������� ���������������������



� � �����������

	
�

��
������������������������
������������������������������������
������
����
�����������
���������������������������
�������������������������������������������������
����
������������� !"#$�%&"�� %�&����
�������������'��(	)���'��������
������������������(*)���
�����+���
��
������
��
�������������������������
������(������'�����)�����
������������������,
���+++���-�����
������������./ 0!1!#$�!"23#%�&��4'
�����
������(��������������,���������
��5�������������������,���������
�����5�������
��������������������(�,5��)��6����������7
����
��������������8�9�:��;���
���5�������
����������������������������
���,����
����������������������9��;����'�����������������'��������������
���
�������
�������
���
����������������,���������
��5�����������6����������7
����
�����������������������������
��������������'��(	)���'���������
������������������
������������������������
������������������������������������
������
����
�����������
���������������������������
����������������������)�������<����� !"#$�%&"�� %�&�������������=������������
������
�����������
��������������,,,���>?@ABCD�ECBFGHICGJ�KFL�M>EKN�EGCD@L�O���
���
����������4'�����'�����-�8:�66�,
���-PQ��������5����������
���������
�����7
9�(5�7)����������
R���STLGC�UITV@LW�XLT?HTCH�O���
����'�����
�'��������'��������4'
���������
���9
�����������
����������������
���
=���
���������
���'���
������'��
�������-�8:�66�,
���
RR������4���



� � �

���

������	
�����
��������������������������������� ��!����� !"�#��$�������� ������ ��%�������&"��
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3 Nancy Court, Suite 4

Wappingers Falls, NY 12533

P: (845) 897-8205

F: (845) 897-0042

Job: Prepared By: EDS Revised By:

Location: Date: 8/17/21 Date:

Municipality: Reviewed By: WHP Reviewed By:

Is the project subject to Chapter 10 of the NYS Stormwater Management Design Manual ? No

P = 1.10 inches

Subcatchment
(1,2) Total Area (ac)

Impervious Area 

(ac)
I (%) Rv WQv (ac-ft) WQv (cf)

101 0.827 0.519 62.8 0.62 0.05 2,030

Total 0.827 0.519 62.8 0.615 0.047 2030

Notes:

Total Water Quality Volume Calculations

GLOBAL BUSINESS PARK SUBDV

AIRPORT DRIVE

TOWN OF WAPPINGER

Subcatchments 102 and 103 are not directed to the stormwater management system and are therefore excluded from these 
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3 Nancy Court, Suite 4

Wappingers Falls, NY 12590

P: (845) 897-8205

F: (845) 897-0042

Job: Prepared By: EDS Revised By:

Location: Date: 8/17/21 Date:

Municipality: Reviewed By: WHP Reviewed By:

Pretreatment volumes per NYS SWDM Section 6.3.3

P = 1.10 inches

0.5 inches per hour

25%

Pretreatment Pond: POND A FOREBAY

Subcatchment
(*) Total Area (ac)

Impervious Area 

(ac)
I (%) WQv (cf)

101 0.827 0.519 62.8 2030

Notes:

Required Pretreatment Vol (cf)

508

*Infiltration Design Rates are presumed based on soil type.

*Per 6.13 of the NYS SWDM (Jan 2015), forebay storage volume counts towards the total WQv requirement

Required Minimum Pretreament Volume:

GLOBAL BUSINESS PARK SUBDV

AIRPORT DRIVE

TOWN OF WAPPINGER

Pre-Treatment Sizing Calculations

Design Infiltration Rate:

12
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3 Nancy Court, Suite 4

Wappingers Falls, NY 12590

P: (845) 897-8205

F: (845) 897-0042

Job: Prepared By: EDS Revised By:

Location: Date: 8/17/21 Date:

Municipality: Reviewed By: WHP Reviewed By:

Infiltration POND B

1. Drainage Area to be Treated by Practice

Subcatchment Total Area (ac) Impervious Area (ac) I (%) Rv WQv (cf) Precipitation (in)

101 0.827 0.519 62.8 0.615 2,030 1.10

0.000 62.8 0.615 2,030

WQv after 

adjustment

0 cf

2. Soil Information

C

3. Design Parameters

2,030 cf

1.5 ft

1,353 sf

2,560 sf    is > to required? yes

4,536 cf   (per HydroCAD)

4,536 cf  is > to required? yes

4. Determine Runoff Reduction

90%

2,030 cf   (% of storage volume provided or WQv, whichever is less)

2,506 cf       (portion of the WQV not reduced within the practice)Volume Treated

Pr. Area of Basin, AF

Pr. Volume in Basin, VP

Total Volume Provided

Percent Reduction

Runoff Reduction

Portion of the WQv that is not reduced for all practices routed to this practice

Soil Group

Treated Volume, WQv

Depth of Basin, DB

Req. Area of Basin, AB

GLOBAL BUSINESS PARK SUBDV

AIRPORT DRIVE

TOWN OF WAPPINGER

Infiltration Basin Calculations

Impervious Area Reduced by 

Disconnection of Rooftops

Page 1 of 1



3 Nancy Court, Suite 4

Wappingers Falls, NY 12590

P: (845) 897-8205

F: (845) 897-0042

Job: Prepared By: EDS Revised By:

Location: Date: 8/17/21 Date:

Municipality: Reviewed By: WHP Reviewed By:

Total 

Contributing 

Area (ac)

Contributing 

Impervious Area 

(ac)

WQv Reduced 

(RRv) (cf)
WQv Treated (cf)

0.83 0.519 2030 2506

0.000 0.000 0

0.000 0.000 0

0.827 0.519 2,030 2,506

0.000 0.000 0

0.827 0.519 2,030 2,506
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Infiltration Trench

Infiltration Basin

Dry Well

Underground Infiltration System

Bioretention

Multiple Pond System

Pocket Pond

Surface Sand Filter

Underground Sand Filter

Perimeter Sand Filter
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Vegetated Swale
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Conservation of Natural Areas

Riparian Buffers

Filter Strips

Tree Planting

Rain Garden

Stormwater Planter

Rain Barrel/Cistern

Porous Pavement

Green Roof (Extensive)

Green Roof (Intensive)

GLOBAL BUSINESS PARK SUBDV

AIRPORT DRIVE

TOWN OF WAPPINGER

Runoff Reduction Volume and Treated Volumes

Total

Wet Swale

Total by Area Reduction

Total by Volume Reduction

Standard SMP w/ RRv

Standard SMP

Organic Sand Filter

Shallow Wetland

Extended Detention Wetland

Pond/Wetland System

Pocket Wetland

Disconnection of Rooftop Runoff

Page 1 of 1



3 Nancy Court, Suite 4

Wappingers Falls, NY 12590

P: (845) 897-8205

F: (845) 897-0042

Job: EDS Revised By:

Location: 8/17/21 Date:

Municipality: WHP Reviewed By:

1. Comparision of the Total Required Water Quality Volume & Total Provided Runoff Reduction Volume

Total Required WQv = 0.047 ac-ft = 2,030 cf

Total RRv Provided = 0.047 ac-ft = 2,030 cf

Has 100% of the water quality volume been reduced by the runoff reduction techniques? yes

Therefore, calculate the minimim required RRv to ensure at a minimum, a percentage of the total required water quality

volume has been reduced (see below).

In addition, evaluate each non-applied green infrastructure techniques/practices (see SWPPP for evaluation).

2. Minimum Required Runoff Reduction Volume

Soil Group Acres S

A 0.00 0.55

B 0.00 0.40

C 0.00 0.30

D 0.83 0.20

Total 0.83

AIC = 0.519 ac

P = 1.10 in

I = 100 %

Rv* = 0.950

S = 0.20

Minimum Required RRv = 0.009 ac-ft = 394 cf

Is the total provided RRv > the minimum required RRv? yes

Total WQv Provided = 2,506 cf

yesIs the sum of RRv Provided and WQv Provided  ≥WQv Required?

GLOBAL BUSINESS PARK SUBDV

AIRPORT DRIVE

TOWN OF WAPPINGER

Minimum Runoff Reduction Volume Calculations

Prepared By:

Date:

Reviewed By:

Page 1 of 1



3 Nancy Court, Suite 4

Wappingers Falls, NY 12590

P: (845) 897-8205

F: (845) 897-0042

Job: EDS Revised By:

Location: 8/17/21 Date:

Municipality: WHP Reviewed By:

1. Channel Protection Volume

A = 2.13 ac = 0.003 sq. mile (Limts of Disturbance)

CN = 80

Ia = 0.500

P1 yr storm = 2.80 in

Ia/P1 yr storm = 0.179

Tc = 6 min = 0.10 hours

qu = 420 csm/in (from Exhibit 4-III of TR-55)

q0/qi = 0.04 (from Figure 8.5 of NYS Stormwater Mgt Design Manual)

Vs/Vr = 0.683 - 1.43(qo/qi) +1.64(qo/qi)
2
 - 0.804(qo/qi)

3 

Vs/Vr = 0.628

Q1 yr storm = 0.72 in (from HydroCAD 1 year storm runoff)

Vs = Cpv = 0.08 ac-ft = 3,498 cf

Avg Release Rate = 0.04 cfs (rate to be release over 24 hour period)

2. Overbank Flood Protection Volume

q0 = 13.06 cfs (pre-development)

qi = 11.58 cfs (post-development)

q0/qi = 1.128 Not required since post is less than pre.

3. Extreme Flood Protection Volume

q0 = 25.13 cfs (pre-development)

qi = 24.78 cfs (post-development)

q0/qi = 1.014 Not required since post is less than pre.

Water Quantity Volume Calculations

GLOBAL BUSINESS PARK SUBDV Prepared By:

AIRPORT DRIVE Date:

TOWN OF WAPPINGER Reviewed By:



  Global Business Park Subdivision Road Extension 
  Airport Drive, Town of Wappinger 
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Drainage Diagram for ROAD EXTENSION - PRE DEV FINAL 8-17-21
Prepared by Povall Engineering, PLLC,  Printed 8/18/2021

HydroCAD® 9.00  s/n 06075  © 2009 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



PRE DEVELOPMENT
ROAD EXTENSION - PRE DEV FINAL 8-17-21

  Printed  8/18/2021Prepared by Povall Engineering, PLLC
Page 2HydroCAD® 9.00  s/n 06075  © 2009 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

3.396 73 Woods, Fair, HSG C-BeC  (100)

1.708 79 Woods, Fair, HSG D - Wy  (100)

1.219 98 Wetlands, HSG D  (100)

6.323 TOTAL AREA



PRE DEVELOPMENT
Type III 24-hr 1YR  Rainfall=2.53"ROAD EXTENSION - PRE DEV FINAL 8-17-21

  Printed  8/18/2021Prepared by Povall Engineering, PLLC
Page 3HydroCAD® 9.00  s/n 06075  © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment 100: DB 100

Runoff = 3.83 cfs @ 12.35 hrs,  Volume= 0.410 af,  Depth> 0.78"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 1YR  Rainfall=2.53"

Area (sf) CN Description
* 53,119 98 Wetlands, HSG D
* 147,923 73 Woods, Fair, HSG C-BeC
* 74,400 79 Woods, Fair, HSG D - Wy

275,442 79 Weighted Average
222,323 80.71% Pervious Area
53,119 19.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.1 100 0.0582 0.12 Sheet Flow, A-B (SHEET)

Woods: Light underbrush   n= 0.400   P2= 3.14"
5.5 518 0.0971 1.56 Shallow Concentrated Flow, B-C

Woodland   Kv= 5.0 fps
1.0 94 0.0941 1.53 Shallow Concentrated Flow, C-D

Woodland   Kv= 5.0 fps
0.3 55 0.3273 2.86 Shallow Concentrated Flow, D-E

Woodland   Kv= 5.0 fps
1.4 98 0.0561 1.18 Shallow Concentrated Flow, E-F

Woodland   Kv= 5.0 fps
0.7 141 0.0247 3.19 Shallow Concentrated Flow, F-G WETLAND

Paved   Kv= 20.3 fps
23.0 1,006 Total



PRE DEVELOPMENT
Type III 24-hr 1YR  Rainfall=2.53"ROAD EXTENSION - PRE DEV FINAL 8-17-21

  Printed  8/18/2021Prepared by Povall Engineering, PLLC
Page 4HydroCAD® 9.00  s/n 06075  © 2009 HydroCAD Software Solutions LLC

Subcatchment 100: DB 100

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 1YR
Rainfall=2.53"

Runoff Area=275,442 sf
Runoff Volume=0.410 af

Runoff Depth>0.78"
Flow Length=1,006'

Tc=23.0 min
CN=79

3.83 cfs



PRE DEVELOPMENT
Type III 24-hr 1YR  Rainfall=2.53"ROAD EXTENSION - PRE DEV FINAL 8-17-21

  Printed  8/18/2021Prepared by Povall Engineering, PLLC
Page 5HydroCAD® 9.00  s/n 06075  © 2009 HydroCAD Software Solutions LLC

Summary for Reach DP: PROPERTY LINE

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.323 ac, 19.29% Impervious,  Inflow Depth > 0.78"    for  1YR event
Inflow = 3.83 cfs @ 12.35 hrs,  Volume= 0.410 af
Outflow = 3.83 cfs @ 12.35 hrs,  Volume= 0.410 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach DP: PROPERTY LINE

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=6.323 ac
3.83 cfs

3.83 cfs
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Type III 24-hr 10YR  Rainfall=4.97"ROAD EXTENSION - PRE DEV FINAL 8-17-21

  Printed  8/18/2021Prepared by Povall Engineering, PLLC
Page 6HydroCAD® 9.00  s/n 06075  © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment 100: DB 100

Runoff = 13.06 cfs @ 12.32 hrs,  Volume= 1.357 af,  Depth> 2.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10YR  Rainfall=4.97"

Area (sf) CN Description
* 53,119 98 Wetlands, HSG D
* 147,923 73 Woods, Fair, HSG C-BeC
* 74,400 79 Woods, Fair, HSG D - Wy

275,442 79 Weighted Average
222,323 80.71% Pervious Area
53,119 19.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.1 100 0.0582 0.12 Sheet Flow, A-B (SHEET)

Woods: Light underbrush   n= 0.400   P2= 3.14"
5.5 518 0.0971 1.56 Shallow Concentrated Flow, B-C

Woodland   Kv= 5.0 fps
1.0 94 0.0941 1.53 Shallow Concentrated Flow, C-D

Woodland   Kv= 5.0 fps
0.3 55 0.3273 2.86 Shallow Concentrated Flow, D-E

Woodland   Kv= 5.0 fps
1.4 98 0.0561 1.18 Shallow Concentrated Flow, E-F

Woodland   Kv= 5.0 fps
0.7 141 0.0247 3.19 Shallow Concentrated Flow, F-G WETLAND

Paved   Kv= 20.3 fps
23.0 1,006 Total
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Subcatchment 100: DB 100

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type III 24-hr 10YR
Rainfall=4.97"

Runoff Area=275,442 sf
Runoff Volume=1.357 af

Runoff Depth>2.57"
Flow Length=1,006'

Tc=23.0 min
CN=79

13.06 cfs
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Type III 24-hr 10YR  Rainfall=4.97"ROAD EXTENSION - PRE DEV FINAL 8-17-21
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Summary for Reach DP: PROPERTY LINE

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.323 ac, 19.29% Impervious,  Inflow Depth > 2.57"    for  10YR event
Inflow = 13.06 cfs @ 12.32 hrs,  Volume= 1.357 af
Outflow = 13.06 cfs @ 12.32 hrs,  Volume= 1.357 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach DP: PROPERTY LINE
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Inflow Area=6.323 ac
13.06 cfs

13.06 cfs
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Summary for Subcatchment 100: DB 100

Runoff = 25.13 cfs @ 12.31 hrs,  Volume= 2.656 af,  Depth> 5.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 YR  Rainfall=7.87"

Area (sf) CN Description
* 53,119 98 Wetlands, HSG D
* 147,923 73 Woods, Fair, HSG C-BeC
* 74,400 79 Woods, Fair, HSG D - Wy

275,442 79 Weighted Average
222,323 80.71% Pervious Area
53,119 19.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.1 100 0.0582 0.12 Sheet Flow, A-B (SHEET)

Woods: Light underbrush   n= 0.400   P2= 3.14"
5.5 518 0.0971 1.56 Shallow Concentrated Flow, B-C

Woodland   Kv= 5.0 fps
1.0 94 0.0941 1.53 Shallow Concentrated Flow, C-D

Woodland   Kv= 5.0 fps
0.3 55 0.3273 2.86 Shallow Concentrated Flow, D-E

Woodland   Kv= 5.0 fps
1.4 98 0.0561 1.18 Shallow Concentrated Flow, E-F

Woodland   Kv= 5.0 fps
0.7 141 0.0247 3.19 Shallow Concentrated Flow, F-G WETLAND

Paved   Kv= 20.3 fps
23.0 1,006 Total
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Subcatchment 100: DB 100

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 100 YR
Rainfall=7.87"

Runoff Area=275,442 sf
Runoff Volume=2.656 af

Runoff Depth>5.04"
Flow Length=1,006'

Tc=23.0 min
CN=79

25.13 cfs
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Summary for Reach DP: PROPERTY LINE

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.323 ac, 19.29% Impervious,  Inflow Depth > 5.04"    for  100 YR event
Inflow = 25.13 cfs @ 12.31 hrs,  Volume= 2.656 af
Outflow = 25.13 cfs @ 12.31 hrs,  Volume= 2.656 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach DP: PROPERTY LINE
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Inflow Area=6.323 ac
25.13 cfs

25.13 cfs
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Summary for Subcatchment 100: DB 100

Runoff = 0.24 cfs @ 12.55 hrs,  Volume= 0.044 af,  Depth> 0.08"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr WQv  Rainfall=1.10"

Area (sf) CN Description
* 53,119 98 Wetlands, HSG D
* 147,923 73 Woods, Fair, HSG C-BeC
* 74,400 79 Woods, Fair, HSG D - Wy

275,442 79 Weighted Average
222,323 80.71% Pervious Area
53,119 19.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.1 100 0.0582 0.12 Sheet Flow, A-B (SHEET)

Woods: Light underbrush   n= 0.400   P2= 3.14"
5.5 518 0.0971 1.56 Shallow Concentrated Flow, B-C

Woodland   Kv= 5.0 fps
1.0 94 0.0941 1.53 Shallow Concentrated Flow, C-D

Woodland   Kv= 5.0 fps
0.3 55 0.3273 2.86 Shallow Concentrated Flow, D-E

Woodland   Kv= 5.0 fps
1.4 98 0.0561 1.18 Shallow Concentrated Flow, E-F

Woodland   Kv= 5.0 fps
0.7 141 0.0247 3.19 Shallow Concentrated Flow, F-G WETLAND

Paved   Kv= 20.3 fps
23.0 1,006 Total
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Subcatchment 100: DB 100

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr WQv
Rainfall=1.10"
Runoff Area=275,442 sf
Runoff Volume=0.044 af
Runoff Depth>0.08"
Flow Length=1,006'
Tc=23.0 min
CN=79

0.24 cfs
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Summary for Reach DP: PROPERTY LINE

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.323 ac, 19.29% Impervious,  Inflow Depth > 0.08"    for  WQv event
Inflow = 0.24 cfs @ 12.55 hrs,  Volume= 0.044 af
Outflow = 0.24 cfs @ 12.55 hrs,  Volume= 0.044 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach DP: PROPERTY LINE
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Inflow Area=6.323 ac
0.24 cfs

0.24 cfs



  Global Business Park Subdivision Road Extension 
  Airport Drive, Town of Wappinger 
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Drainage Diagram for ROAD EXTENSION - POST DEV FINAL 8-17-21
Prepared by Povall Engineering, PLLC,  Printed 8/18/2021

HydroCAD® 9.00  s/n 06075  © 2009 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

3.088 73 Woods, Fair, HSG C  (102, 103)

0.405 74 >75% Grass cover, Good, HSG C  (101-1, 101-2, 102)

0.689 79 Woods, Fair, HSG D  (102, 103)

0.708 80 >75% Grass cover, Good, HSG D  (101-1, 102, 103)

0.519 98 Paved roads w/curbs & sewers, HSG D  (101)

0.914 98 Wetlands, HSG D  (102, 103)

6.323 TOTAL AREA
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Summary for Subcatchment 101: DB 100

Runoff = 1.24 cfs @ 12.09 hrs,  Volume= 0.100 af,  Depth= 2.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 1YR  Rainfall=2.53"

Area (sf) CN Description
22,627 98 Paved roads w/curbs & sewers, HSG D
22,627 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, MIN TC

Subcatchment 101: DB 100

Runoff

Hydrograph

Time  (hours)
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F
lo

w
  

(c
fs

)

1

0

Type III 24-hr 1YR
Rainfall=2.53"

Runoff Area=22,627 sf
Runoff Volume=0.100 af

Runoff Depth=2.30"
Tc=6.0 min

CN=98

1.24 cfs
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Summary for Subcatchment 101-1: FOREBAY AREA

Runoff = 0.12 cfs @ 12.10 hrs,  Volume= 0.009 af,  Depth= 0.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 1YR  Rainfall=2.53"

Area (sf) CN Description
3,275 80 >75% Grass cover, Good, HSG D
3,067 74 >75% Grass cover, Good, HSG C
6,342 77 Weighted Average
6,342 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, MIN TC

Subcatchment 101-1: FOREBAY AREA

Runoff
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Type III 24-hr 1YR
Rainfall=2.53"

Runoff Area=6,342 sf
Runoff Volume=0.009 af

Runoff Depth=0.76"
Tc=6.0 min

CN=77

0.12 cfs
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Summary for Subcatchment 101-2: I BASIN AREA

Runoff = 0.10 cfs @ 12.11 hrs,  Volume= 0.008 af,  Depth= 0.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 1YR  Rainfall=2.53"

Area (sf) CN Description
7,034 74 >75% Grass cover, Good, HSG C
7,034 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, MIN TC

Subcatchment 101-2: I BASIN AREA

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 1YR
Rainfall=2.53"

Runoff Area=7,034 sf
Runoff Volume=0.008 af

Runoff Depth=0.63"
Tc=6.0 min

CN=74

0.10 cfs
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Summary for Subcatchment 102: DB 102 BYPASS

Runoff = 1.92 cfs @ 12.33 hrs,  Volume= 0.225 af,  Depth= 0.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 1YR  Rainfall=2.53"

Area (sf) CN Description
7,391 80 >75% Grass cover, Good, HSG D
7,542 74 >75% Grass cover, Good, HSG C

* 9,934 79 Woods, Fair, HSG D
107,196 73 Woods, Fair, HSG C

* 22,939 98 Wetlands, HSG D
155,002 77 Weighted Average
132,063 85.20% Pervious Area
22,939 14.80% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.5 100 0.0790 0.13 Sheet Flow, SHEET A-B

Woods: Light underbrush   n= 0.400   P2= 3.14"
1.6 117 0.0625 1.25 Shallow Concentrated Flow, B-C

Woodland   Kv= 5.0 fps
2.3 219 0.0975 1.56 Shallow Concentrated Flow, C-D

Woodland   Kv= 5.0 fps
0.3 57 0.2807 3.71 Shallow Concentrated Flow, D-E

Short Grass Pasture   Kv= 7.0 fps
2.5 194 0.1237 1.31 10.51 Parabolic Channel, F-G SWALE

W=12.00'  D=1.00'  Area=8.0 sf  Perim=12.2'  n= 0.300
2.1 300 0.0133 2.34 Shallow Concentrated Flow, G-H WETLAND

Paved   Kv= 20.3 fps
21.3 987 Total
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Subcatchment 102: DB 102 BYPASS

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 1YR
Rainfall=2.53"

Runoff Area=155,002 sf
Runoff Volume=0.225 af

Runoff Depth=0.76"
Flow Length=987'

Tc=21.3 min
CN=77

1.92 cfs
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Summary for Subcatchment 103: DB-103 BYPASS

Runoff = 1.38 cfs @ 12.32 hrs,  Volume= 0.156 af,  Depth= 0.96"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 1YR  Rainfall=2.53"

Area (sf) CN Description
20,171 80 >75% Grass cover, Good, HSG D

* 20,063 79 Woods, Fair, HSG D
27,339 73 Woods, Fair, HSG C

* 16,864 98 Wetlands, HSG D
84,437 81 Weighted Average
67,573 80.03% Pervious Area
16,864 19.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.1 100 0.0582 0.12 Sheet Flow, SHEET A-B

Woods: Light underbrush   n= 0.400   P2= 3.14"
5.6 520 0.0964 1.55 Shallow Concentrated Flow, B-C

Woodland   Kv= 5.0 fps
0.6 53 0.0755 1.37 Shallow Concentrated Flow, C-D

Woodland   Kv= 5.0 fps
0.2 201 0.2000 17.10 119.67 Trap/Vee/Rect Channel Flow, D-E

Bot.W=4.00'  D=1.00'  Z= 3.0 '/'  Top.W=10.00'
n= 0.030  Earth, grassed

0.6 32 0.0357 0.94 Shallow Concentrated Flow, E-F
Woodland   Kv= 5.0 fps

0.8 149 0.0253 3.23 Shallow Concentrated Flow, F-G WETLAND
Paved   Kv= 20.3 fps

21.9 1,055 Total
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Subcatchment 103: DB-103 BYPASS

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 1YR
Rainfall=2.53"

Runoff Area=84,437 sf
Runoff Volume=0.156 af

Runoff Depth=0.96"
Flow Length=1,055'

Tc=21.9 min
CN=81

1.38 cfs
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Summary for Reach 1R: COMBINED

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.323 ac, 22.67% Impervious,  Inflow Depth = 0.72"    for  1YR event
Inflow = 3.30 cfs @ 12.32 hrs,  Volume= 0.381 af
Outflow = 3.30 cfs @ 12.32 hrs,  Volume= 0.381 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach 1R: COMBINED

Inflow
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Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

3

2

1

0

Inflow Area=6.323 ac
3.30 cfs

3.30 cfs
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Summary for Reach DP-1: STREAM

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.558 ac, 14.80% Impervious,  Inflow Depth = 0.76"    for  1YR event
Inflow = 1.92 cfs @ 12.33 hrs,  Volume= 0.225 af
Outflow = 1.92 cfs @ 12.33 hrs,  Volume= 0.225 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP-1: STREAM

Inflow
Outflow

Hydrograph
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Inflow Area=3.558 ac
1.92 cfs

1.92 cfs
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Summary for Reach DP-2: PROP LINE

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.765 ac, 32.79% Impervious,  Inflow Depth = 0.68"    for  1YR event
Inflow = 1.38 cfs @ 12.32 hrs,  Volume= 0.156 af
Outflow = 1.38 cfs @ 12.32 hrs,  Volume= 0.156 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP-2: PROP LINE

Inflow
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Inflow Area=2.765 ac
1.38 cfs

1.38 cfs
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Summary for Pond A: FOREBAY

Inflow Area = 0.665 ac, 78.11% Impervious,  Inflow Depth = 1.96"    for  1YR event
Inflow = 1.35 cfs @ 12.09 hrs,  Volume= 0.109 af
Outflow = 1.20 cfs @ 12.13 hrs,  Volume= 0.094 af,  Atten= 11%,  Lag= 2.7 min
Primary = 1.20 cfs @ 12.13 hrs,  Volume= 0.094 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 202.00' @ 12.13 hrs   Surf.Area= 1,359 sf   Storage= 946 cf

Plug-Flow detention time= 113.2 min calculated for 0.094 af (87% of inflow)
Center-of-Mass det. time= 52.4 min ( 822.9 - 770.5 )

Volume Invert Avail.Storage Storage Description
#1 201.00' 2,705 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

201.00 589 243.0 0 0 589
202.00 1,360 263.0 948 948 1,433
203.00 2,186 284.0 1,757 2,705 2,387

Device Routing     Invert Outlet Devices
#1 Primary 201.75' 4.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Primary OutFlow  Max=1.18 cfs @ 12.13 hrs  HW=202.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 1.18 cfs @ 1.20 fps)
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Pond A: FOREBAY

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.665 ac
Peak Elev=202.00'

Storage=946 cf

1.35 cfs

1.20 cfs



POST DEVELOPMENT
Type III 24-hr 1YR  Rainfall=2.53"ROAD EXTENSION - POST DEV FINAL 8-17-21

  Printed  8/18/2021Prepared by Povall Engineering, PLLC
Page 15HydroCAD® 9.00  s/n 06075  © 2009 HydroCAD Software Solutions LLC

Summary for Pond B: I-BASIN

Inflow Area = 0.827 ac, 62.85% Impervious,  Inflow Depth = 1.49"    for  1YR event
Inflow = 1.29 cfs @ 12.13 hrs,  Volume= 0.103 af
Outflow = 0.04 cfs @ 17.18 hrs,  Volume= 0.057 af,  Atten= 97%,  Lag= 303.3 min
Discarded = 0.04 cfs @ 17.18 hrs,  Volume= 0.057 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 201.06' @ 17.18 hrs   Surf.Area= 3,220 sf   Storage= 3,064 cf

Plug-Flow detention time= 505.1 min calculated for 0.057 af (56% of inflow)
Center-of-Mass det. time= 398.9 min ( 1,226.4 - 827.5 )

Volume Invert Avail.Storage Storage Description
#1 200.00' 9,778 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

200.00 2,560 194.0 0 0 2,560
202.00 3,865 241.0 6,380 6,380 4,244
203.50 982 270.0 3,398 9,778 5,484

Device Routing     Invert Outlet Devices
#1 Discarded 200.00' 0.500 in/hr Exfiltration over Surface area   
#2 Primary 201.50' 12.0"  Round Culvert   L= 20.0'   Ke= 0.500   

Outlet Invert= 201.00'   S= 0.0250 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

#3 Secondary 202.50' 8.0' long  x 4.0' breadth EMERGENCY WEIR   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Discarded OutFlow  Max=0.04 cfs @ 17.18 hrs  HW=201.06'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.04 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=200.00'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=200.00'   (Free Discharge)
3=EMERGENCY WEIR  ( Controls 0.00 cfs)
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Pond B: I-BASIN

Inflow
Outflow
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Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=0.827 ac
Peak Elev=201.06'
Storage=3,064 cf

1.29 cfs

0.04 cfs

0.04 cfs

0.00 cfs

0.00 cfs
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Summary for Subcatchment 101: DB 100

Runoff = 2.47 cfs @ 12.09 hrs,  Volume= 0.205 af,  Depth= 4.73"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 10YR  Rainfall=4.97"

Area (sf) CN Description
22,627 98 Paved roads w/curbs & sewers, HSG D
22,627 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, MIN TC

Subcatchment 101: DB 100

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 10YR
Rainfall=4.97"

Runoff Area=22,627 sf
Runoff Volume=0.205 af

Runoff Depth=4.73"
Tc=6.0 min

CN=98

2.47 cfs
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Summary for Subcatchment 101-1: FOREBAY AREA

Runoff = 0.43 cfs @ 12.09 hrs,  Volume= 0.032 af,  Depth= 2.60"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 10YR  Rainfall=4.97"

Area (sf) CN Description
3,275 80 >75% Grass cover, Good, HSG D
3,067 74 >75% Grass cover, Good, HSG C
6,342 77 Weighted Average
6,342 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, MIN TC

Subcatchment 101-1: FOREBAY AREA
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Type III 24-hr 10YR
Rainfall=4.97"

Runoff Area=6,342 sf
Runoff Volume=0.032 af

Runoff Depth=2.60"
Tc=6.0 min

CN=77

0.43 cfs
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Summary for Subcatchment 101-2: I BASIN AREA

Runoff = 0.43 cfs @ 12.09 hrs,  Volume= 0.031 af,  Depth= 2.34"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 10YR  Rainfall=4.97"

Area (sf) CN Description
7,034 74 >75% Grass cover, Good, HSG C
7,034 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, MIN TC

Subcatchment 101-2: I BASIN AREA
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Type III 24-hr 10YR
Rainfall=4.97"

Runoff Area=7,034 sf
Runoff Volume=0.031 af

Runoff Depth=2.34"
Tc=6.0 min

CN=74

0.43 cfs
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Summary for Subcatchment 102: DB 102 BYPASS

Runoff = 7.09 cfs @ 12.30 hrs,  Volume= 0.770 af,  Depth= 2.60"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 10YR  Rainfall=4.97"

Area (sf) CN Description
7,391 80 >75% Grass cover, Good, HSG D
7,542 74 >75% Grass cover, Good, HSG C

* 9,934 79 Woods, Fair, HSG D
107,196 73 Woods, Fair, HSG C

* 22,939 98 Wetlands, HSG D
155,002 77 Weighted Average
132,063 85.20% Pervious Area
22,939 14.80% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.5 100 0.0790 0.13 Sheet Flow, SHEET A-B

Woods: Light underbrush   n= 0.400   P2= 3.14"
1.6 117 0.0625 1.25 Shallow Concentrated Flow, B-C

Woodland   Kv= 5.0 fps
2.3 219 0.0975 1.56 Shallow Concentrated Flow, C-D

Woodland   Kv= 5.0 fps
0.3 57 0.2807 3.71 Shallow Concentrated Flow, D-E

Short Grass Pasture   Kv= 7.0 fps
2.5 194 0.1237 1.31 10.51 Parabolic Channel, F-G SWALE

W=12.00'  D=1.00'  Area=8.0 sf  Perim=12.2'  n= 0.300
2.1 300 0.0133 2.34 Shallow Concentrated Flow, G-H WETLAND

Paved   Kv= 20.3 fps
21.3 987 Total
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Subcatchment 102: DB 102 BYPASS

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 10YR
Rainfall=4.97"

Runoff Area=155,002 sf
Runoff Volume=0.770 af

Runoff Depth=2.60"
Flow Length=987'

Tc=21.3 min
CN=77

7.09 cfs
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Summary for Subcatchment 103: DB-103 BYPASS

Runoff = 4.35 cfs @ 12.30 hrs,  Volume= 0.478 af,  Depth= 2.96"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 10YR  Rainfall=4.97"

Area (sf) CN Description
20,171 80 >75% Grass cover, Good, HSG D

* 20,063 79 Woods, Fair, HSG D
27,339 73 Woods, Fair, HSG C

* 16,864 98 Wetlands, HSG D
84,437 81 Weighted Average
67,573 80.03% Pervious Area
16,864 19.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.1 100 0.0582 0.12 Sheet Flow, SHEET A-B

Woods: Light underbrush   n= 0.400   P2= 3.14"
5.6 520 0.0964 1.55 Shallow Concentrated Flow, B-C

Woodland   Kv= 5.0 fps
0.6 53 0.0755 1.37 Shallow Concentrated Flow, C-D

Woodland   Kv= 5.0 fps
0.2 201 0.2000 17.10 119.67 Trap/Vee/Rect Channel Flow, D-E

Bot.W=4.00'  D=1.00'  Z= 3.0 '/'  Top.W=10.00'
n= 0.030  Earth, grassed

0.6 32 0.0357 0.94 Shallow Concentrated Flow, E-F
Woodland   Kv= 5.0 fps

0.8 149 0.0253 3.23 Shallow Concentrated Flow, F-G WETLAND
Paved   Kv= 20.3 fps

21.9 1,055 Total
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Subcatchment 103: DB-103 BYPASS

Runoff

Hydrograph
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Type III 24-hr 10YR
Rainfall=4.97"

Runoff Area=84,437 sf
Runoff Volume=0.478 af

Runoff Depth=2.96"
Flow Length=1,055'

Tc=21.9 min
CN=81

4.35 cfs
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Summary for Reach 1R: COMBINED

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.323 ac, 22.67% Impervious,  Inflow Depth = 2.55"    for  10YR event
Inflow = 11.58 cfs @ 12.31 hrs,  Volume= 1.343 af
Outflow = 11.58 cfs @ 12.31 hrs,  Volume= 1.343 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach 1R: COMBINED
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Inflow Area=6.323 ac
11.58 cfs

11.58 cfs
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Summary for Reach DP-1: STREAM

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.558 ac, 14.80% Impervious,  Inflow Depth = 2.60"    for  10YR event
Inflow = 7.09 cfs @ 12.30 hrs,  Volume= 0.770 af
Outflow = 7.09 cfs @ 12.30 hrs,  Volume= 0.770 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP-1: STREAM
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Inflow Area=3.558 ac
7.09 cfs

7.09 cfs
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Summary for Reach DP-2: PROP LINE

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.765 ac, 32.79% Impervious,  Inflow Depth = 2.49"    for  10YR event
Inflow = 4.51 cfs @ 12.32 hrs,  Volume= 0.573 af
Outflow = 4.51 cfs @ 12.32 hrs,  Volume= 0.573 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP-2: PROP LINE
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Inflow Area=2.765 ac
4.51 cfs
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Summary for Pond A: FOREBAY

Inflow Area = 0.665 ac, 78.11% Impervious,  Inflow Depth = 4.27"    for  10YR event
Inflow = 2.90 cfs @ 12.09 hrs,  Volume= 0.236 af
Outflow = 2.66 cfs @ 12.12 hrs,  Volume= 0.222 af,  Atten= 8%,  Lag= 2.1 min
Primary = 2.66 cfs @ 12.12 hrs,  Volume= 0.222 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 202.16' @ 12.12 hrs   Surf.Area= 1,479 sf   Storage= 1,174 cf

Plug-Flow detention time= 70.0 min calculated for 0.222 af (94% of inflow)
Center-of-Mass det. time= 35.3 min ( 794.3 - 759.0 )

Volume Invert Avail.Storage Storage Description
#1 201.00' 2,705 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

201.00 589 243.0 0 0 589
202.00 1,360 263.0 948 948 1,433
203.00 2,186 284.0 1,757 2,705 2,387

Device Routing     Invert Outlet Devices
#1 Primary 201.75' 4.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Primary OutFlow  Max=2.59 cfs @ 12.12 hrs  HW=202.15'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 2.59 cfs @ 1.61 fps)
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Pond A: FOREBAY

Inflow
Primary
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Inflow Area=0.665 ac
Peak Elev=202.16'

Storage=1,174 cf

2.90 cfs

2.66 cfs
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Summary for Pond B: I-BASIN

[79] Warning: Submerged Pond A Primary device # 1 by 0.11'

Inflow Area = 0.827 ac, 62.85% Impervious,  Inflow Depth = 3.68"    for  10YR event
Inflow = 3.08 cfs @ 12.12 hrs,  Volume= 0.253 af
Outflow = 0.57 cfs @ 12.62 hrs,  Volume= 0.166 af,  Atten= 82%,  Lag= 30.4 min
Discarded = 0.04 cfs @ 12.62 hrs,  Volume= 0.071 af
Primary = 0.52 cfs @ 12.62 hrs,  Volume= 0.095 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 201.86' @ 12.62 hrs   Surf.Area= 3,766 sf   Storage= 5,851 cf

Plug-Flow detention time= 297.9 min calculated for 0.166 af (66% of inflow)
Center-of-Mass det. time= 200.2 min ( 999.9 - 799.7 )

Volume Invert Avail.Storage Storage Description
#1 200.00' 9,778 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

200.00 2,560 194.0 0 0 2,560
202.00 3,865 241.0 6,380 6,380 4,244
203.50 982 270.0 3,398 9,778 5,484

Device Routing     Invert Outlet Devices
#1 Discarded 200.00' 0.500 in/hr Exfiltration over Surface area   
#2 Primary 201.50' 12.0"  Round Culvert   L= 20.0'   Ke= 0.500   

Outlet Invert= 201.00'   S= 0.0250 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

#3 Secondary 202.50' 8.0' long  x 4.0' breadth EMERGENCY WEIR   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Discarded OutFlow  Max=0.04 cfs @ 12.62 hrs  HW=201.86'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.04 cfs)

Primary OutFlow  Max=0.52 cfs @ 12.62 hrs  HW=201.86'   (Free Discharge)
2=Culvert  (Inlet Controls 0.52 cfs @ 2.04 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=200.00'   (Free Discharge)
3=EMERGENCY WEIR  ( Controls 0.00 cfs)
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Pond B: I-BASIN
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Inflow Area=0.827 ac
Peak Elev=201.86'
Storage=5,851 cf
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Summary for Subcatchment 101: DB 100

Runoff = 3.92 cfs @ 12.09 hrs,  Volume= 0.330 af,  Depth= 7.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 YR  Rainfall=7.87"

Area (sf) CN Description
22,627 98 Paved roads w/curbs & sewers, HSG D
22,627 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, MIN TC

Subcatchment 101: DB 100

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 100 YR
Rainfall=7.87"

Runoff Area=22,627 sf
Runoff Volume=0.330 af

Runoff Depth=7.63"
Tc=6.0 min

CN=98

3.92 cfs
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Summary for Subcatchment 101-1: FOREBAY AREA

Runoff = 0.86 cfs @ 12.09 hrs,  Volume= 0.063 af,  Depth= 5.16"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 YR  Rainfall=7.87"

Area (sf) CN Description
3,275 80 >75% Grass cover, Good, HSG D
3,067 74 >75% Grass cover, Good, HSG C
6,342 77 Weighted Average
6,342 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, MIN TC

Subcatchment 101-1: FOREBAY AREA
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Type III 24-hr 100 YR
Rainfall=7.87"

Runoff Area=6,342 sf
Runoff Volume=0.063 af

Runoff Depth=5.16"
Tc=6.0 min

CN=77

0.86 cfs
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Summary for Subcatchment 101-2: I BASIN AREA

Runoff = 0.89 cfs @ 12.09 hrs,  Volume= 0.065 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 YR  Rainfall=7.87"

Area (sf) CN Description
7,034 74 >75% Grass cover, Good, HSG C
7,034 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, MIN TC

Subcatchment 101-2: I BASIN AREA
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Type III 24-hr 100 YR
Rainfall=7.87"

Runoff Area=7,034 sf
Runoff Volume=0.065 af

Runoff Depth=4.81"
Tc=6.0 min

CN=74

0.89 cfs
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Summary for Subcatchment 102: DB 102 BYPASS

Runoff = 14.02 cfs @ 12.29 hrs,  Volume= 1.529 af,  Depth= 5.16"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 YR  Rainfall=7.87"

Area (sf) CN Description
7,391 80 >75% Grass cover, Good, HSG D
7,542 74 >75% Grass cover, Good, HSG C

* 9,934 79 Woods, Fair, HSG D
107,196 73 Woods, Fair, HSG C

* 22,939 98 Wetlands, HSG D
155,002 77 Weighted Average
132,063 85.20% Pervious Area
22,939 14.80% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.5 100 0.0790 0.13 Sheet Flow, SHEET A-B

Woods: Light underbrush   n= 0.400   P2= 3.14"
1.6 117 0.0625 1.25 Shallow Concentrated Flow, B-C

Woodland   Kv= 5.0 fps
2.3 219 0.0975 1.56 Shallow Concentrated Flow, C-D

Woodland   Kv= 5.0 fps
0.3 57 0.2807 3.71 Shallow Concentrated Flow, D-E

Short Grass Pasture   Kv= 7.0 fps
2.5 194 0.1237 1.31 10.51 Parabolic Channel, F-G SWALE

W=12.00'  D=1.00'  Area=8.0 sf  Perim=12.2'  n= 0.300
2.1 300 0.0133 2.34 Shallow Concentrated Flow, G-H WETLAND

Paved   Kv= 20.3 fps
21.3 987 Total
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Subcatchment 102: DB 102 BYPASS

Runoff
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Type III 24-hr 100 YR
Rainfall=7.87"

Runoff Area=155,002 sf
Runoff Volume=1.529 af

Runoff Depth=5.16"
Flow Length=987'

Tc=21.3 min
CN=77

14.02 cfs
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Summary for Subcatchment 103: DB-103 BYPASS

Runoff = 8.16 cfs @ 12.30 hrs,  Volume= 0.908 af,  Depth= 5.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 100 YR  Rainfall=7.87"

Area (sf) CN Description
20,171 80 >75% Grass cover, Good, HSG D

* 20,063 79 Woods, Fair, HSG D
27,339 73 Woods, Fair, HSG C

* 16,864 98 Wetlands, HSG D
84,437 81 Weighted Average
67,573 80.03% Pervious Area
16,864 19.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.1 100 0.0582 0.12 Sheet Flow, SHEET A-B

Woods: Light underbrush   n= 0.400   P2= 3.14"
5.6 520 0.0964 1.55 Shallow Concentrated Flow, B-C

Woodland   Kv= 5.0 fps
0.6 53 0.0755 1.37 Shallow Concentrated Flow, C-D

Woodland   Kv= 5.0 fps
0.2 201 0.2000 17.10 119.67 Trap/Vee/Rect Channel Flow, D-E

Bot.W=4.00'  D=1.00'  Z= 3.0 '/'  Top.W=10.00'
n= 0.030  Earth, grassed

0.6 32 0.0357 0.94 Shallow Concentrated Flow, E-F
Woodland   Kv= 5.0 fps

0.8 149 0.0253 3.23 Shallow Concentrated Flow, F-G WETLAND
Paved   Kv= 20.3 fps

21.9 1,055 Total
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Subcatchment 103: DB-103 BYPASS
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Type III 24-hr 100 YR
Rainfall=7.87"

Runoff Area=84,437 sf
Runoff Volume=0.908 af

Runoff Depth=5.62"
Flow Length=1,055'

Tc=21.9 min
CN=81

8.16 cfs
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Summary for Reach 1R: COMBINED

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.323 ac, 22.67% Impervious,  Inflow Depth = 5.15"    for  100 YR event
Inflow = 24.78 cfs @ 12.29 hrs,  Volume= 2.712 af
Outflow = 24.78 cfs @ 12.29 hrs,  Volume= 2.712 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach 1R: COMBINED
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Inflow Area=6.323 ac
24.78 cfs
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Summary for Reach DP-1: STREAM

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.558 ac, 14.80% Impervious,  Inflow Depth = 5.16"    for  100 YR event
Inflow = 14.02 cfs @ 12.29 hrs,  Volume= 1.529 af
Outflow = 14.02 cfs @ 12.29 hrs,  Volume= 1.529 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP-1: STREAM
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Inflow Area=3.558 ac
14.02 cfs

14.02 cfs
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Summary for Reach DP-2: PROP LINE

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.765 ac, 32.79% Impervious,  Inflow Depth = 5.14"    for  100 YR event
Inflow = 10.76 cfs @ 12.30 hrs,  Volume= 1.184 af
Outflow = 10.76 cfs @ 12.30 hrs,  Volume= 1.184 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP-2: PROP LINE
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Inflow Area=2.765 ac
10.76 cfs

10.76 cfs
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Summary for Pond A: FOREBAY

Inflow Area = 0.665 ac, 78.11% Impervious,  Inflow Depth = 7.09"    for  100 YR event
Inflow = 4.77 cfs @ 12.09 hrs,  Volume= 0.393 af
Outflow = 4.46 cfs @ 12.12 hrs,  Volume= 0.378 af,  Atten= 6%,  Lag= 1.9 min
Primary = 4.46 cfs @ 12.12 hrs,  Volume= 0.378 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 202.31' @ 12.12 hrs   Surf.Area= 1,596 sf   Storage= 1,407 cf

Plug-Flow detention time= 48.3 min calculated for 0.378 af (96% of inflow)
Center-of-Mass det. time= 26.1 min ( 778.5 - 752.4 )

Volume Invert Avail.Storage Storage Description
#1 201.00' 2,705 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

201.00 589 243.0 0 0 589
202.00 1,360 263.0 948 948 1,433
203.00 2,186 284.0 1,757 2,705 2,387

Device Routing     Invert Outlet Devices
#1 Primary 201.75' 4.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Primary OutFlow  Max=4.34 cfs @ 12.12 hrs  HW=202.30'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 4.34 cfs @ 1.97 fps)
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Pond A: FOREBAY
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Inflow Area=0.665 ac
Peak Elev=202.31'

Storage=1,407 cf
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Summary for Pond B: I-BASIN

[81] Warning: Exceeded Pond A by 0.37' @ 12.35 hrs

Inflow Area = 0.827 ac, 62.85% Impervious,  Inflow Depth = 6.43"    for  100 YR event
Inflow = 5.32 cfs @ 12.11 hrs,  Volume= 0.443 af
Outflow = 2.64 cfs @ 12.30 hrs,  Volume= 0.353 af,  Atten= 50%,  Lag= 11.5 min
Discarded = 0.04 cfs @ 12.99 hrs,  Volume= 0.077 af
Primary = 2.61 cfs @ 12.30 hrs,  Volume= 0.276 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 202.47' @ 12.30 hrs   Surf.Area= 2,758 sf   Storage= 7,928 cf

Plug-Flow detention time= 193.8 min calculated for 0.353 af (80% of inflow)
Center-of-Mass det. time= 118.2 min ( 902.3 - 784.1 )

Volume Invert Avail.Storage Storage Description
#1 200.00' 9,778 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

200.00 2,560 194.0 0 0 2,560
202.00 3,865 241.0 6,380 6,380 4,244
203.50 982 270.0 3,398 9,778 5,484

Device Routing     Invert Outlet Devices
#1 Discarded 200.00' 0.500 in/hr Exfiltration over Surface area   
#2 Primary 201.50' 12.0"  Round Culvert   L= 20.0'   Ke= 0.500   

Outlet Invert= 201.00'   S= 0.0250 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

#3 Secondary 202.50' 8.0' long  x 4.0' breadth EMERGENCY WEIR   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Discarded OutFlow  Max=0.04 cfs @ 12.99 hrs  HW=201.99'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.04 cfs)

Primary OutFlow  Max=2.61 cfs @ 12.30 hrs  HW=202.47'   (Free Discharge)
2=Culvert  (Inlet Controls 2.61 cfs @ 3.35 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=200.00'   (Free Discharge)
3=EMERGENCY WEIR  ( Controls 0.00 cfs)
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Pond B: I-BASIN
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Inflow Area=0.827 ac
Peak Elev=202.47'
Storage=7,928 cf
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Summary for Subcatchment 101: DB 100

Runoff = 0.50 cfs @ 12.09 hrs,  Volume= 0.038 af,  Depth= 0.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr WQv  Rainfall=1.10"

Area (sf) CN Description
22,627 98 Paved roads w/curbs & sewers, HSG D
22,627 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, MIN TC

Subcatchment 101: DB 100

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr WQv
Rainfall=1.10"

Runoff Area=22,627 sf
Runoff Volume=0.038 af

Runoff Depth=0.89"
Tc=6.0 min

CN=98

0.50 cfs
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Summary for Subcatchment 101-1: FOREBAY AREA

Runoff = 0.00 cfs @ 12.37 hrs,  Volume= 0.001 af,  Depth= 0.07"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr WQv  Rainfall=1.10"

Area (sf) CN Description
3,275 80 >75% Grass cover, Good, HSG D
3,067 74 >75% Grass cover, Good, HSG C
6,342 77 Weighted Average
6,342 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, MIN TC

Subcatchment 101-1: FOREBAY AREA
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Type III 24-hr WQv
Rainfall=1.10"

Runoff Area=6,342 sf
Runoff Volume=0.001 af

Runoff Depth=0.07"
Tc=6.0 min

CN=77

0.00 cfs
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Summary for Subcatchment 101-2: I BASIN AREA

Runoff = 0.00 cfs @ 12.50 hrs,  Volume= 0.001 af,  Depth= 0.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr WQv  Rainfall=1.10"

Area (sf) CN Description
7,034 74 >75% Grass cover, Good, HSG C
7,034 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, MIN TC

Subcatchment 101-2: I BASIN AREA
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Type III 24-hr WQv
Rainfall=1.10"

Runoff Area=7,034 sf
Runoff Volume=0.001 af

Runoff Depth=0.04"
Tc=6.0 min

CN=74

0.00 cfs
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Summary for Subcatchment 102: DB 102 BYPASS

Runoff = 0.07 cfs @ 12.60 hrs,  Volume= 0.021 af,  Depth= 0.07"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr WQv  Rainfall=1.10"

Area (sf) CN Description
7,391 80 >75% Grass cover, Good, HSG D
7,542 74 >75% Grass cover, Good, HSG C

* 9,934 79 Woods, Fair, HSG D
107,196 73 Woods, Fair, HSG C

* 22,939 98 Wetlands, HSG D
155,002 77 Weighted Average
132,063 85.20% Pervious Area
22,939 14.80% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.5 100 0.0790 0.13 Sheet Flow, SHEET A-B

Woods: Light underbrush   n= 0.400   P2= 3.14"
1.6 117 0.0625 1.25 Shallow Concentrated Flow, B-C

Woodland   Kv= 5.0 fps
2.3 219 0.0975 1.56 Shallow Concentrated Flow, C-D

Woodland   Kv= 5.0 fps
0.3 57 0.2807 3.71 Shallow Concentrated Flow, D-E

Short Grass Pasture   Kv= 7.0 fps
2.5 194 0.1237 1.31 10.51 Parabolic Channel, F-G SWALE

W=12.00'  D=1.00'  Area=8.0 sf  Perim=12.2'  n= 0.300
2.1 300 0.0133 2.34 Shallow Concentrated Flow, G-H WETLAND

Paved   Kv= 20.3 fps
21.3 987 Total
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Subcatchment 102: DB 102 BYPASS
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Type III 24-hr WQv
Rainfall=1.10"

Runoff Area=155,002 sf
Runoff Volume=0.021 af

Runoff Depth=0.07"
Flow Length=987'

Tc=21.3 min
CN=77

0.07 cfs
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Summary for Subcatchment 103: DB-103 BYPASS

Runoff = 0.12 cfs @ 12.47 hrs,  Volume= 0.022 af,  Depth= 0.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr WQv  Rainfall=1.10"

Area (sf) CN Description
20,171 80 >75% Grass cover, Good, HSG D

* 20,063 79 Woods, Fair, HSG D
27,339 73 Woods, Fair, HSG C

* 16,864 98 Wetlands, HSG D
84,437 81 Weighted Average
67,573 80.03% Pervious Area
16,864 19.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.1 100 0.0582 0.12 Sheet Flow, SHEET A-B

Woods: Light underbrush   n= 0.400   P2= 3.14"
5.6 520 0.0964 1.55 Shallow Concentrated Flow, B-C

Woodland   Kv= 5.0 fps
0.6 53 0.0755 1.37 Shallow Concentrated Flow, C-D

Woodland   Kv= 5.0 fps
0.2 201 0.2000 17.10 119.67 Trap/Vee/Rect Channel Flow, D-E

Bot.W=4.00'  D=1.00'  Z= 3.0 '/'  Top.W=10.00'
n= 0.030  Earth, grassed

0.6 32 0.0357 0.94 Shallow Concentrated Flow, E-F
Woodland   Kv= 5.0 fps

0.8 149 0.0253 3.23 Shallow Concentrated Flow, F-G WETLAND
Paved   Kv= 20.3 fps

21.9 1,055 Total
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Subcatchment 103: DB-103 BYPASS
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Type III 24-hr WQv
Rainfall=1.10"

Runoff Area=84,437 sf
Runoff Volume=0.022 af

Runoff Depth=0.13"
Flow Length=1,055'

Tc=21.9 min
CN=81

0.12 cfs
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Summary for Reach 1R: COMBINED

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.323 ac, 22.67% Impervious,  Inflow Depth = 0.08"    for  WQv event
Inflow = 0.19 cfs @ 12.54 hrs,  Volume= 0.043 af
Outflow = 0.19 cfs @ 12.54 hrs,  Volume= 0.043 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach 1R: COMBINED
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Summary for Reach DP-1: STREAM

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.558 ac, 14.80% Impervious,  Inflow Depth = 0.07"    for  WQv event
Inflow = 0.07 cfs @ 12.60 hrs,  Volume= 0.021 af
Outflow = 0.07 cfs @ 12.60 hrs,  Volume= 0.021 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP-1: STREAM
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Summary for Reach DP-2: PROP LINE

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.765 ac, 32.79% Impervious,  Inflow Depth = 0.09"    for  WQv event
Inflow = 0.12 cfs @ 12.47 hrs,  Volume= 0.022 af
Outflow = 0.12 cfs @ 12.47 hrs,  Volume= 0.022 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Reach DP-2: PROP LINE
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Inflow Area=2.765 ac
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Summary for Pond A: FOREBAY

Inflow Area = 0.665 ac, 78.11% Impervious,  Inflow Depth = 0.71"    for  WQv event
Inflow = 0.50 cfs @ 12.09 hrs,  Volume= 0.039 af
Outflow = 0.30 cfs @ 12.21 hrs,  Volume= 0.025 af,  Atten= 40%,  Lag= 7.5 min
Primary = 0.30 cfs @ 12.21 hrs,  Volume= 0.025 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 201.85' @ 12.21 hrs   Surf.Area= 1,224 sf   Storage= 754 cf

Plug-Flow detention time= 195.6 min calculated for 0.025 af (63% of inflow)
Center-of-Mass det. time= 92.9 min ( 881.7 - 788.9 )

Volume Invert Avail.Storage Storage Description
#1 201.00' 2,705 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

201.00 589 243.0 0 0 589
202.00 1,360 263.0 948 948 1,433
203.00 2,186 284.0 1,757 2,705 2,387

Device Routing     Invert Outlet Devices
#1 Primary 201.75' 4.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Primary OutFlow  Max=0.30 cfs @ 12.21 hrs  HW=201.85'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.30 cfs @ 0.75 fps)



POST DEVELOPMENT
Type III 24-hr WQv  Rainfall=1.10"ROAD EXTENSION - POST DEV FINAL 8-17-21

  Printed  8/18/2021Prepared by Povall Engineering, PLLC
Page 56HydroCAD® 9.00  s/n 06075  © 2009 HydroCAD Software Solutions LLC

Pond A: FOREBAY
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Inflow Area=0.665 ac
Peak Elev=201.85'

Storage=754 cf
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Summary for Pond B: I-BASIN

Inflow Area = 0.827 ac, 62.85% Impervious,  Inflow Depth = 0.37"    for  WQv event
Inflow = 0.30 cfs @ 12.21 hrs,  Volume= 0.025 af
Outflow = 0.03 cfs @ 14.16 hrs,  Volume= 0.025 af,  Atten= 90%,  Lag= 117.0 min
Discarded = 0.03 cfs @ 14.16 hrs,  Volume= 0.025 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 200.17' @ 14.16 hrs   Surf.Area= 2,660 sf   Storage= 441 cf

Plug-Flow detention time= 154.0 min calculated for 0.025 af (100% of inflow)
Center-of-Mass det. time= 154.0 min ( 1,038.6 - 884.7 )

Volume Invert Avail.Storage Storage Description
#1 200.00' 9,778 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

200.00 2,560 194.0 0 0 2,560
202.00 3,865 241.0 6,380 6,380 4,244
203.50 982 270.0 3,398 9,778 5,484

Device Routing     Invert Outlet Devices
#1 Discarded 200.00' 0.500 in/hr Exfiltration over Surface area   
#2 Primary 201.50' 12.0"  Round Culvert   L= 20.0'   Ke= 0.500   

Outlet Invert= 201.00'   S= 0.0250 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

#3 Secondary 202.50' 8.0' long  x 4.0' breadth EMERGENCY WEIR   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Discarded OutFlow  Max=0.03 cfs @ 14.16 hrs  HW=200.17'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=200.00'   (Free Discharge)
2=Culvert  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=200.00'   (Free Discharge)
3=EMERGENCY WEIR  ( Controls 0.00 cfs)



POST DEVELOPMENT
Type III 24-hr WQv  Rainfall=1.10"ROAD EXTENSION - POST DEV FINAL 8-17-21

  Printed  8/18/2021Prepared by Povall Engineering, PLLC
Page 58HydroCAD® 9.00  s/n 06075  © 2009 HydroCAD Software Solutions LLC

Pond B: I-BASIN
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Post-Construction Inspections and Maintenance 

1 Site Cover, Structures, and Embankments 

1.1 Inspections 

Site cover, structures (i.e., catch basins, manholes, etc.), and embankments should be 
inspected periodically for the first few months following construction then on an annual 
basis.  Items to check for include (but are not limited to): 

1. Differential settlement of embankments, cracking or erosion. 

2. Lack of vigor and density of grass turf. 

3. Accumulation of sediments or litter on lawn areas, paved areas, or within catch basin 
sumps.  

4. Accumulation of pollutants, including oils or grease, in catch basin sumps. 

5. Damage or fatigue of storm sewer structures or associated components. 

6. Animal burrows. 

1.2 Mowing and Sweeping 

Vegetated areas and landscaping should be maintained to promote vigorous and dense 
growth.  Lawn areas should be mowed at least three times a year (more frequent mowing 
may be desired for aesthetic reasons).  Resultant yard waste shall be collected and disposed 
of off-site. 

Paved areas should be swept at least twice a year.  Additional sweeping may be appropriate 
in the early spring for removal of deicing materials. 

1.3 Debris and Litter Removal 

Accumulated litter and debris should be removed during each mowing or sweep operation. 

1.4 Sediment and Silt Removal 

The frequency for cleanout of catch basin sumps will depend on the efficiency of mowing, 
sweeping and debris and litter removal.  Sumps should be cleaned when accumulation of 
sediments are within six inches of the catch basin outlet pipe. 

Catch basin and manhole cleaning to be performed in a manner that keeps removed 
sediment and water from being discharged back into the storm system. 
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1.5 Structural Maintenance, Repair, and Replacement 

Components of the system which require repair or replacement should be addressed 
immediately following identification. 

1.6 Winter Maintenance 

To prevent impacts to storm water management facilities, the following winter maintenance 
limitations, restrictions or requirements are recommended: 

1. Remove snow and ice from inlet structures, basin inlet and outlet structures and 
away from culvert end sections. 

2. Snow removed from paved areas should not be piled at inlets/outlets of the storm 
water management basin. 

3. Use of deicing materials should be limited to sand and “environmentally friendly” 
chemical products.  Use of salt mixtures should be kept to a minimum. 

4. Sand used for deicing should be clean, course material free of fines, silt, and clay. 

5. Materials used for deicing should be removed during the early spring by sweeping. 

2 Swales 

2.1 Inspections 

Annually and After Major Storm Events: 

Items to check for include (but are not limited to): 

1. Erosion of side slopes.   

2. Formation of rills or gullies. 

3. Grass growth and undesirable vegetation. 

Monthly: 

Items to check for include (but are not limited to): 

1. Swales dewater between storms. 

2. Overflow spillways and check dams are in good condition. 

2.2 Debris and Litter Removal 

Trash and debris shall be removed monthly from the surface of swales.  
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2.3 Sediment and Silt Removal 

Accumulated sediment should be removed annually from the swales.  

2.4 Vegetation Growth 

Vegetation growth shall be checked monthly.  The grass in the swales and side slopes should 
be mowed as required during the growing season.  Mowing should not be performed when 
the ground is soft to avoid the creation of ruts and compaction.  Any undesirable vegetation 
should be removed. 

2.5 Structure Maintenance, Repair, and Replacement 

Areas of erosion and slope failure shall be repaired and reseeded as soon as possible.  

If the channel develops ruts or holes, it shall be repaired utilizing a suitable soil that is 
properly tamped and seeded. The grass cover should be thick; if it is not, it shall be reseed as 
necessary. If possible, flow will be redirected until new grass is firmly established to avoid 
deterioration. If invasive species and/or weeds develop, promptly remove to avoid 
disruption to original vegetation. 

Residual sand from winter deicing operations should be removed after the spring melt.  Any 
damaged vegetation should be replaced. 

Check dam stone shall be replaced as needed. 

3 Rain Gardens 

3.1 General 

Routine maintenance shall be performed, which may include the occasional replacement of 
plants, mulching, weeding, and thinning to maintain the desired appearance. 

Weeding and watering are essential the first year, and can be minimized with the use of a 
weed-free mulch layer. 

After rainstorms, inspect the rain gardens and make sure drainage paths are clear and 
ponding water dissipates over 4-6 hours.  Water may pond for longer times during the winter 
and early spring. 

3.2 Soil, Mulch, and Plants 

Soil: 

 Visually inspect and repair erosion monthly.  Use small stones to stabilize erosion 
along drainage paths. 

 Check the pH once or twice a year.  Apply an alkaline product, such as limestone, if 
needed. 
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Mulch: 

 Re-mulch any void areas by hand, as needed.   

 Add a fresh mulch layer every 6 months (in spring and fall). 

 Remove old mulch layer before applying new one in the spring once every 2 to 3 
years. 

Plants: 

 Immediately after completion of construction, water plant material for 14 
consecutive days unless there is sufficient natural rainfall. 

 Remove stakes and wires when trees have taken root or at least by 6 months. 

 Visually inspect vegetation for disease or pest problems once a month (more 
frequently in the summer). 

 Twice a year, from March 15th to April 30th and October 1st to November 30th, 
remove and replace all dead and diseased vegetation. 

 Prune excess growth annually or more often, if desired.  Weed regularly, if needed. 

3.3 Sediment and Silt Removal 

Inspect for sediment accumulations or heavy organic matter where runoff enters the garden.  
Remove as necessary. 

3.4 Structure Maintenance, Repair, and Replacement 

The top few inches of planting soil shall be removed and replaced when water ponds for 
more than 48 hours. 

If the garden overflow device is an earthen berm or lip, check for erosion and repair as soon 
as possible. If this continues, a harder armoring of stone may be necessary.  

Make sure all appropriate elevations have been maintained, no settlement has occurred and 
no low spots have  

been created. 
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4 Infiltration Practices 

See Post-Construction Inspections Checklist for Infiltration Practices below. 
 

Post-Construction Inspections  
Checklist for Infiltration Basins 

 
1. Debris Cleanout (Monthly): Yes No NA 

a. Basin clear of debris    
b. Inflow pipes clear of debris    
c. Overflow spillway clear of debris    
d. Inlet area clear of debris    

 
2. Sediment Traps or Forebays (Annual): Yes No NA 

a. Trapping sediment    
b. Sediment greater than 50% of storage volume remaining    

 
3. Vegetation (Monthly): Yes No NA 

a. Mowing done when needed.    
b. Minimum mowing depth not exceeded.    
c. No evidence of erosion.    
d. Fertilized per specification.    
 

4. Dewatering (Monthly): Yes No NA 
a. Dewaters between storms.    
 

5. Sediment deposition (Annual): Yes No NA 
a. No evidence of sedimentation in basin.    
b. Sediment accumulation requires removal    

 
6. Inlets (Annual): Yes No NA 

a. Good condition.    
b. No evidence of erosion    

 
7. Outlet/Overflow Spillway (Annual): Yes No NA 

a. Good condition, no need for repairs.    
b. No evidence of erosion.    

 
Comments: 
  
  
  
  
 
Actions to be Taken: 
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