




Sunoco Pipeline-Pennsylvania Pipeline Project Erosion and Sediment Control Plan
Twin Oaks Substation March 2016

Tetra Tech Inc Page i

TABLE OF CONTENTS

Section Page

1.0 INTRODUCTION ................................................................................................................................ 1

1.1 PROJECT DESCRIPTION ................................................................................................................. 1

1.2 APPROACH AND OVERVIEW .......................................................................................................... 1

2.0 SITE DESCRIPTION .......................................................................................................................... 1

2.1 TOPOGRAPHY .................................................................................................................................. 1

2.2 GEOLOGY AND SOILS...................................................................................................................... 1

2.3 SURFACE WATER HYDROLOGY .................................................................................................... 2

3.0 EROSION AND SEDIMENT CONTROL PRACTICES ...................................................................... 2

3.1 CONSTRUCTION SEQUENCE ......................................................................................................... 2

3.2 BEST MANAGEMENT PRACTICES.................................................................................................. 4

3.3 SEQUENCE OF BMP INSTALLATION.............................................................................................. 4

Vegetative Stabilization Controls ............................................................................................. 4

Structural Controls.................................................................................................................... 4

3.4 PRIMARY CONSTRUCTION ACTIVITIES......................................................................................... 7

Clearing and Grubbing ............................................................................................................. 7

Grading and Topsoil Stockpiling .............................................................................................. 7

Vegetation ................................................................................................................................ 7

Permanent Seeding.................................................................................................................. 8

Liming Rates ..........................................................................................................................10

Fertilization Rates...................................................................................................................10

Temporary Seeding................................................................................................................11

Mulching .................................................................................................................................11

Waste Considerations ............................................................................................................12

Thermal Impacts.....................................................................................................................12

Riparian Forest Buffers ..........................................................................................................13

Stormwater Runoff Analysis...................................................................................................13

3.5 MAINTENANCE AND INSPECTION PROCEDURES .....................................................................13

Compost Filter Socks .............................................................................................................14

Rock Construction Entrances.................................................................................................14

Pumped Water Filter Bags .....................................................................................................14

Vegetation ..............................................................................................................................14

Mulch ......................................................................................................................................14

Inspection and Maintenance ..................................................................................................14

Long-Term Maintenance ........................................................................................................15

3.6 ANTIDEGRADATION .......................................................................................................................16

3.7 SITE RESTORATION.......................................................................................................................16

4.0 REFERENCES ................................................................................................................................... 1

1 of 614



Sunoco Pipeline-Pennsylvania Pipeline Project Erosion and Sediment Control Plan
Twin Oaks Substation March 2016

Tetra Tech Inc Page ii

LIST OF ATTACHMENTS
1 USGS Location Map

2 E&S Plan Sheets

3 Construction Details

4 Soils Map, Soils Description, Limit of Soils Table, Geologic Formations Map

LIST OF ACRONYMS
ACRONYM MEANING

ABACT Antidegradation Best Available Combination of Technologies

BMPs Best management practices

CFS Compost filter socks

E&S Erosion and sediment

E&SCP Erosion and sediment control plan

ESCGP-2 Erosion and Sediment Control General Permit 2

EV Exceptional value

FEMA Federal Emergency Management Agency

HQ High quality

LOD Limit of disturbance

PADEP Pennsylvania Department of Environmental Protection

PCSM Post-Construction Stormwater Management

PPP Pennsylvania Pipeline Project

ROW Right-of-way

Tt Tetra Tech, Inc.

UNT Unnamed tributary

USGS United States Geological Survey

WWF Warm Water Fishes

2 of 614



Sunoco Pipeline-Pennsylvania Pipeline Project Erosion and Sediment Control Plan
Twin Oaks Substation March 2016

Tetra Tech Page 1

1.0 INTRODUCTION

Tetra Tech, Inc. (Tt) has prepared this Erosion & Sediment Control Plan (E&SCP) for the activities

associated with the installation of the Sunoco Pipeline, L.P. (Sunoco) – Pennsylvania Pipeline Project (PPP)

– Twin Oaks Substation. The Project is located in Upper Chichester Township, Delaware County,

Pennsylvania (PA). A site location map is provided in Attachment 1. This E&SCP, if properly implemented,

will provide for effective E&SCs throughout construction. Work will be performed within the limit(s) of

disturbance (LOD) as depicted on the E&SCP drawing.

1.1 PROJECT DESCRIPTION

The project involves construction at the Twin Oaks Pump Station expansion, which will be connected to the

PPP twenty-inch diameter transmission pipeline. Construction activities will involve installation of a rock

construction entrance, expansion of the Twin Oaks pump station pad, and site restoration. Pump station

expansion activities include the installation of a launcher, receiver, knock out tank, and pipe supports. The

proposed expansion will be constructed within a LOD of approximately 2.392 acres in Delaware County.

Past and present land use of the project area and surrounding area is an existing pad and surrounding

meadow. Future land use will be a maintained gravel pad and access drives. Relevant topographic features

including streams, streets, pipelines, structures, utility lines, fences, paving and other significant items along

the pump station LOD are indicated on the plans, where applicable.

1.2 APPROACH AND OVERVIEW

This E&SCP was developed using Pennsylvania Department of Environmental Protection (PADEP)

guidance documents and sound engineering judgment. When implemented properly, the E&SC practices

identified herein will minimize uncontrolled surface water runoff from disturbed areas and minimize the

migration of construction-generated sediment. The following general principals apply:

• Planning. Site topography, soil types, and potential effects of construction-related activities on E&S

migration have been considered in developing this E&SCP. Areas of steep, erodible slopes and/or

erodible soils, if encountered during construction activities, will not be disturbed without instituting

proper engineering controls to minimize these concerns.

• Minimize Land Disturbance. To the extent possible and practical, disturbed areas and the duration

of exposure to erosion elements will be minimized. Clearing of vegetation will be limited to only

those areas of the site to be disturbed at a given time. Existing vegetation will be retained and

protected to the extent possible.

Installation of E&SCs. E&SC best management practices (BMPs) will be constructed, stabilized, and

functional before earth disturbance activities begin within the tributary areas of those BMPs.
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• Maintenance of E&SCs. Until the site is stabilized, E&SCs will be properly maintained.

Maintenance will entail inspections of E&SC features on a weekly basis and after runoff events.

Preventative and corrective maintenance work, including clean out, repair, replacement, regrading,

reseeding, and remulching will be performed as soon as practical. If E&SCs fail to perform as

expected, replacements or modifications of those installed will be required.

• Stabilization of Disturbed Areas. If a cessation of earth disturbance activities lasts 4 days or longer,

the site will be immediately seeded, mulched, or otherwise protected from accelerated E&S. BMPs

will remain in place and be maintained until permanent stabilization is achieved. Disturbed areas

will be stabilized as soon as is practical, including areas disturbed during the removal of BMPs.

Temporary and permanent vegetation, mulch, gravel cover, repaving or a combination of these

measures, will be employed immediately following the completion of backfilling and final grading

activities.

• Floodplain. (See 25 PA Code §105.1) - A floodplain is the land adjoining a river or stream that has

been or may be expected to be inundated by flood waters in a 100-year frequency flood. Unless

otherwise specified, the boundary of the floodplain is as indicated on maps and flood insurance

studies provided by Federal Emergency Management Agency (FEMA). In an area where no FEMA

maps or studies have defined the boundary of the 100-year frequency floodplain, it is assumed

absent evidence to the contrary, that the floodplain extends from (1) any perennial stream to 100

feet horizontally from the top of the bank, and (2) from any intermittent stream to 50 feet horizontally

from the top of the bank of such intermittent stream.

• Floodway. The floodway is the channel of the watercourse and portions of the adjoining floodplains

which are reasonably required to carry and discharge the 100-year frequency flood. Unless

otherwise specified, the boundary of the floodway is as indicated on maps and flood insurance

studies provided by FEMA. In an area where FEMA maps or studies have not been defined the

boundary of the 100-year frequency floodway, it is assumed, absent evidence to the contrary, that

the floodway extends from the stream to 50 feet from the top of the bank of the stream (See 25 PA

Code § 105.1). The FEMA boundary is shown on the E&S drawings, when this information is

available. When this information is not available, the floodway is shown as defined above for

perennial and intermittent streams only.
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2.0 SITE DESCRIPTION

SPLP is proposing to construct the Project in Upper Chichester Township, Delaware County, PA. The Twin

Oaks Pump Station, which will be connected to the PPP twenty-inch diameter transmission pipeline, will be

located on the Conchester Highway (SR 0322), Upper Chichester Township, PA at latitude 39.847544°,

longitude -75.418382°. The Project will involve the installation of a rock construction entrance, expansion

of the existing pad, conversion and expansion of the existing detention basin to a slow release basin, and

site restoration. The proposed Project will be constructed within an LOD of approximately 2.392 acres in

Delaware County.

Relevant topographic features including streams, streets, pipelines, structures, utility lines, fences, paving

and other significant items along the gas line alignment are indicated on the construction plans, where

applicable.

2.1 TOPOGRAPHY

The work zone is located on ground of varying elevations. Site elevations vary from approximately 106 feet

(Site Entrance) to 114 feet (Southern edge of site) above mean sea level based on the Pennsylvania Spatial

Data Access. The construction plans show the topography of the site and the surrounding area.

2.2 GEOLOGY AND SOILS

The soils and geologic formations surrounding the site are shown on the figures provided in Attachment 4.

Attachment 4 also provides the soil descriptions and properties of the soils found at the site. In general,

the following actions will be taken to counteract soil limitations:

• E&S BMPs will be in place and functional prior to earth disturbance to counteract erodible soils.

• Prompt stabilization practices will be implemented.

• Cut slopes will be stabilized as soon as possible with seed and mulch or erosion control blanket to

prevent sliding.

• If a high groundwater table is encountered, water will be drained away from disturbed areas to a

well vegetated area or a placed compost filter sock (CFS) prior to being discharged off the site.

Water encountered during construction activities will be pumped through a pumped water filter

bag to a well vegetated upland area. Saturated soils will be dried prior to being used on-site.

• Soils will be evaluated throughout the construction process to determine whether additional

measures will need to be taken to make the soil suitable for its intended use on-site.

• Soil amendments will be added to site soils to promote vegetative growth.
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• A wetland delineation and stream investigation has been conducted to determine the presence and

location of hydric soils. No streams or wetlands have been identified within the LOD. There are

streams and wetlands located on the property. To prevent sediment from leaving the site, E&SCs

will be in place and functional prior to earth disturbances, and stabilization practices will be

implemented in disturbed areas as soon as practical. Geologic formations or soil conditions that

may have the potential to cause pollution after earth disturbance were not observed during pre-

design field activities.

The site consists of Made Land (Mc).

2.3 SURFACE WATER HYDROLOGY

The project area surface water runoff drains to the south to UNT to Baldwin Run, which are designated as

Warm Water Fishery (WWF) under PA Code 25 Chapter 93.

This E&SCP contains BMPs to maintain the designated use of the receiving waters. The locations of the

receiving waters relative to the project area can be seen on Attachment 1, USGS Project Location figure.

No streams and wetlands will be affected during construction.

3.0 EROSION AND SEDIMENT CONTROL PRACTICES

Two general types of E&SCs will be used on-site during construction: stabilization controls and structural

controls. Stabilization controls are implemented as needed to preserve existing vegetation or disturbed

areas. Structural controls are used to divert or convey runoff, prevent sediment migration, and reduce the

erosive runoff forces. For the purposes of this plan, structural controls are mainly temporary; however,

some of the controls may be permanent. The following sections describe the construction sequence and

the E&SCs.

3.1 CONSTRUCTION SEQUENCE

Refer to the E&SCP drawings for the location of the proposed work and the associated BMPs. A

generalized construction sequence is provided below. The construction sequence is intended to provide a

general course of action in order to conform to the applicable regulatory agency requirements for temporary

and permanent soil E&SCs. Necessary components for proper and complete execution of work pertaining

to this plan, whether specifically mentioned or not, are to be performed by the contractor. It is not intended

that the drawings and this report show detailed information on methods and materials. The contractor will

comply with all requirements listed in this section, and will comply with the PA E&SC Manual. The

contractor may be required to alter controls based on effectiveness of controls or differing conditions

encountered in the field.
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A preconstruction meeting is required prior to the start of any construction activity. The owner and/or

operator will invite all contractors, the landowner, appropriate municipal officials; the E&SCP preparer, and

a representative from the local PADEP or Conservation District to an on-site preconstruction meeting at

least 7 days prior to construction commencement.

1. Locate staging areas and access points including construction entrances. Where needed, install

appropriately sized CFS/silt fence in accordance with E&S details provided within the E&SC Plan

under Standard Construction Details. Use of composite filter sock is required within HQ or

exceptional value (EV) designated watersheds.

2. Rock-construction entrances are required when there is concern that sediment will be tracked off

site by equipment travel or if there are nearby aquatic resources (e.g., road side ditches, wetlands,

streams). Rock construction entrances will be required within HQ or EV watersheds (see the

construction detail notes in regards to special sizes and requirements). Refer to the rock

construction entrance detail in Attachment 3 of E&SC Plan for minimum required dimensions.

3. Install CFS/silt fence downslope of the topsoil and soil stockpiles.

4. Locate and stake out all special areas of concern or areas of avoidance (i.e., streams, wetlands).

5. Install CFS along the perimeters of the site as shown on the E&SPC plan drawings. Silt fence is

not an alternate BMP in HQ/EV watersheds. Installation sizing and spacing will conform to the

chart and details provided on the E&SC Detail Sheet.

6. Do not increase the total area of disturbance without prior approval.

7. Stockpile within the LOD in accordance with the details provided. Provide ABACT BMP controls

around all topsoil stockpiles. Assure all stockpiles have appropriate CFS installed downslope.

8. Minimize total area of disturbance. Maintain temporary soil stockpiles within existing soil E&SCs.

Should excavation enter streams/drainage-ways, follow specific details for these areas shown on

the drawings and include the steps detailed in the specific sections below.

9. Grade surface to finished grade elevations as soon as practicable following completion of the pump

station equipment installation. Immediately seed and mulch disturbed areas or gravel per the plan.

10. Maintain E&SC devices until site work is complete and a uniform 70-percent perennial vegetative

cover is established.

11. Remove E&SC measures upon establishment of a uniform 70-percent vegetative cover over

the disturbed area. Re-grade and revegetate areas disturbed during the removal of the soil

E&SCs.
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3.2 BEST MANAGEMENT PRACTICES

An effective method to minimize E&S migration is to promote and implement BMPs. BMPs are relatively

simple, inexpensive, and cost-effective protocols to prevent E&S migration. The basic BMPs that are

anticipated to be employed during the construction activities include:

• Minimizing disturbances to site areas, especially those currently covered with pavement or

vegetation.

• Minimize the time that soil is exposed.

• Prevent the runoff from flowing across disturbed areas (divert the flow to vegetated areas).

• Stabilize disturbed soils as soon as possible.

• Slow down the runoff flowing across the site.

• Remove sediment from surface water runoff before it leaves the site.

3.3 SEQUENCE OF BMP INSTALLATION

General stabilization and structural controls will be used in E&SC practices to (1) divert stormwater flows

away from exposed areas, (2) convey runoff, (3) prevent sediments from moving off-site, and (4) reduce

the erosive forces of runoff waters. CFSs and other structural and non-structural controls that will be used

during construction activities will include the following:

Vegetative Stabilization Controls

Grounds disturbed by any of the operations necessary to complete the work for this project are to be

permanently seeded, or if specified, sodded, unless occupied by structures, gravel or paved. A temporary

cessation of earth disturbance activities that lasts 4 days or longer requires temporary stabilization.

Disturbed areas, which are at final grade, will be seeded and mulched immediately.

If seeding cannot be completed immediately after the area reaches final grade due to weather conditions,

the disturbed area will be stabilized and mulched with straw at the rate of 3 tons per acre. This straw will

be anchored using a method described under Mulching of this narrative.

Structural Controls

Temporary control facilities to be used during construction include the use of CFS and rock construction

entrances. Other structural controls as described below may also be used as deemed necessary based

on conditions encountered in the field. Installation guidelines and locations for the above devices are as
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shown on the drawings and additional information can be found in the PA E&SC Manual. The temporary

control measures that will be used on this Project include, but are not limited to:

• Compost Filter Socks - This temporary sedimentation control measure consists of wood or metal

posts driven through a compost filled mesh tube. Filter socks will be located as needed on

side-slope and down-slope boundaries of disturbed areas. Both ends of each CFS should be

extended at least 8 feet upslope CFS will be sized using the PADEP Construction Detail provided

in Attachment 3. CFSs will be used in drainage areas with siltation impaired waters.

• Silt fence will not be used in drainage areas with HQ, EV, or Siltation impaired waters – (See

Compost Filter Socks).

• Tarpaulin Covers - Tarpaulin covers may be used, as necessary, to protect topsoil storage

stockpiles from wind and precipitation erosion. Stockpile slopes will be 2:1 or less. A minimal

amount of soil will be stockpiled so that the height of the stockpile is less than 35 feet.

• Rock Construction Entrance - Temporary access routes will be established to facilitate construction

activities. The use of access routes will help confine truck and equipment traffic to specific corridors

thus minimizing land disturbance and protecting vegetation. Site traffic during wet weather will be

limited. No vehicles will be permitted in streams or rivers.

• Wash Racks - Wash racks may be used at rock construction entrances and will be designed to

accommodate anticipated vehicular traffic in special protection watersheds. A water supply will be

made available at wash racks to wash the wheels of vehicles exiting the site. Reasonable methods

which are sanctioned by the PADEP as alternatives to installation of tire wash stations on public

road access points for station projects in EV/HQ or siltation impaired watersheds include:

- For paved surface public roads: use of a vacuum truck sweeper or sweeper with a catch

bin attachment.

- For dirt or gravel surface public roads: rigorous manual removal of mud/dirt from

vehicle/equipment tires prior to exiting construction-site, supplemented by immediate

recover, by manual or mechanical means, of soil which may become discharged onto

public roadways, and dust control and/or compaction via rolling of the dirt public road

surface will be implemented as needed.

A predicate for using the alternatives above is that the rock pad construction entrance will be

extended to a minimum total length of 100 feet and will be constantly maintained including structure

thickness to insure its effectiveness remains intact at all times.
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Frequency of mechanical and/or manual controls will be dependent upon construction traffic

intensity, weather, and soil moisture conditions. At a minimum for paved roads - any day in which

construction traffic is exiting the rock construction entrance, the vacuum truck sweeper or sweeper

with a catch bin attachment will clean the roadway at the end of the work day and prior to any

forecasted rain event. The requirement is to not introduce sediment load from construction traffic

onto public road surfaces and into road ditches which will flow into the special protection or siltation

impaired water resources which are the subject of the increased protection measures.

Wash racks or alternative methods, as described above, must be used during construction

because the site is located in a siltation impaired watershed. ABACT approved BMPs are to

be used at all times for this site construction.

• Pumped Water Filter Bag - Pumped water filter bags may be used to filter water pumped from

disturbed areas prior to discharging to surface waters. CFSs will be installed within 50 feet of any

receiving surface water or where grassy area is not available. Filter bags will be installed according

to the details shown in the PADEP Construction Detail provided in Attachment 3.

• Erosion Control Blanket - A manufactured erosion control blanket will be installed on all slopes 3:1

or steeper and within 50 feet of surface water or 100 feet of special protected water. The blanket

will be biodegradable but capable of providing protection for 2 growing seasons. Straw or similar

fiber material will be placed between two biodegradable nets. The top net will be heavyweight and

UV stabilized; the bottom net will be a lightweight netting. Erosion control blankets will be anchored

and stapled in place in accordance with the manufacturer's recommendations and the detail on the

construction drawings. For slopes between 3:1 and 1:1, use erosion control blanket SC 150 as

manufactured by North American Green or Owner approved equal material or equal method.

• Public ROWs - In an effort to reduce the tracking of sediment onto public ROWs, stabilized

construction entrances of crushed stone located at points where traffic will be entering or leaving

the site will be installed. Mud and soil accumulating on roadways, as a result of construction

activities, will be removed with hand tools, such as shovels, and disposed of properly. The

contractor will check the road a minimum of twice daily to verify cleanliness at road crossings and

take necessary corrective action. Gravel will be used to limit dust and erodability.

• Restoration - All improved areas disturbed by construction will be restored.

• Additional Requirements - Any additional requirements to adequately control E&S pollution will be

the responsibility of the contractor and will be considered incidental to construction activities.
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3.4 PRIMARY CONSTRUCTION ACTIVITIES

Clearing and Grubbing

Brush, scrub growth, saplings and trees directed to be cut and removed will be completely removed from

the site of the work, if encountered. The contractor will remove stumps and large roots and refill the

depressions with suitable compacted earth fill where necessary to bring the grade back to its original

elevation or final design grade. The contractor will protect exposed bare earth using mulch or other

appropriate measures if clearing and grubbing operations are completed more than 4 days prior to pump

station construction activities.

Grading and Topsoil Stockpiling

Before beginning excavation and/or filling work, the topsoil or gravel from all areas to be affected will be

stripped and stockpiled in a separate stockpile from the other excavated soil material. After completion of

the major construction work, the topsoil will then be replaced as the upper layer of backfill. In general, all

topsoil stockpiles will be located within the LOD away from nearby streams and/or drainage ditches or

watercourses. Temporary erosion protection devices such as CFS will be used to protect all stockpiled

topsoil from being carried into nearby water courses by the action of any overland runoff water.

As topsoil stockpile(s) become(s) completely depleted, the disturbed area(s) will be graded and revegetated

or finished with gravel. The CFS will be removed only after a uniform 70-percent perennial vegetative

coverage has been established across the disturbed area.

Topsoil will not be placed when the subgrade is frozen or when it is excessively wet or dry, and will not be

handled when in a frozen or muddy condition.

Vegetation

Grounds that are not gravely disturbed by any of the operations necessary to complete the work for this

Project are to be permanently seeded, unless occupied by structures or paved. Any temporary cessation

of earth disturbance activities, which lasts for 4 days or longer, requires temporary stabilization. Disturbed

areas, which are at final grade, will be seeded and mulched immediately.

If seeding cannot be completed immediately after the area reaches final grade due to weather conditions,

the disturbed area will be stabilized and mulched with straw at the rate of three tons per acre. This straw

will be anchored using a method described under Mulching of this narrative.

Seeded areas will be inspected weekly and after each runoff event. Necessary repairs will be made by the

end of the week.
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Permanent Seeding

The site preparation and establishment of permanent cover will be conducted according to the following

guidelines:

1. Install needed surface water control measures.

2. Hydroseed or follow Steps 3 through 6 below.

3. Perform all cultural operations at right angles to the slope.

4. Determine agricultural lime application rates by field pH testing. Perform testing at a rate of 1 test

per acre (min.). In the absence of testing, apply at 6 tons per acre.

5. Apply dry 10-20-20 formulation of fertilizer at the rate of 678 lbs. per acre or at a rate determined

by field testing.

6. Work in lime and fertilizer to a depth of 4 inches using suitable equipment.

7. Seed Mixture - The seed mixture will be:

TABLE 1: PENNDOT FORMULA W

SCIENTIFIC

NAME

COMMO

N NAME

REQUIRED

VARIETIES

% BY

WEIGH

T

MINIMU

M %

PURITY

MINIMUM %

GERMINATI

ON

MAX

%

WEE

D

SEEDIN

G RATE

(LBS/100

0 SF)

Festuca

Arundinacea

Tall

Fesuce

Festuca

arundinacea var.

Kentucy 31

70 98 85 0.15 7.5

Lotus

Corniculatus

Birdsfoot

Trefoil

Mixture

A combination of

varieties (Viking,

Empire, Norcen,

Dawn, Leo, Bull,

Maitland) with no

one variety

exceeding 50%

of the total Trefoil

component.

20 98 80(1) 0.10 2.0

Agrostis Alba Redtop Agrostis alba 10 92 80 0.15 1.0

(1) Recommended 10% hardseed and 70% normal sprouts.
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8. If not hydroseeding, apply mulch.

Notes:

1. Spread seeds where indicated and at the rates specified in Table 1, or as otherwise indicated.

2. Spread seeds within April 1 to June 15 or August 16 to September 15.

3. Extend seeding dates where project conditions warrant. Apply full treatment or apply only 50% of the

permanent seeding and soil supplements and apply the remaining 50% within the next seeding dates, as

directed in writing.

4. Use tillage and soil supplements before permanent seeding on topsoiled areas, where temporary seeding or

mulching has been applied.

a. On topsoiled areas, 1:3 (3:1) and flatter, loosen the surface to a depth of at least 50 mm (2 inches)

by disking, harrowing, or other acceptable methods until the tillage is satisfactory. On untopsoiled

areas, 1:3 (3:1) and flatter, till only as directed. Also, till or scarify areas if the surface is glazed or

crusted.

b. Correct surface irregularities by filling depressions and leveling rough or uneven areas. Remove

metal objects, stones larger than 50 mm (2 inches) in any dimension, and other debris or objects

deemed detrimental to maintenance operations.

5. Inoculate leguminous seed, such as Crownvetch and Birdsfoot Trefoil, with proper cultures, according to the

manufacturer’s directions.

6. At the rates specified in Table 1, sow seeds uniformly on the prepared areas by the helicopter, hydraulic

placement, broadcasting, drilling, or hand seeding methods. Inspect seeding equipment and adjust the

equipment, if required, to ensure the specified application rates. Periodically perform a check on the rate and

uniformity of application, as directed. Prior to seed application of each designated seed formula, thoroughly

clean-out seed tank by rinsing with clean water to prevent contamination from one seed formula to the next.

Repeat rinsing cycle until tank is clean. Collect all non-applied seed derived from each clean-out event and

remove as waste from the project.

7. After seeding, roll topsoiled areas that are to be mowed. Use a roller with a mass (weight) not more than 100

kg/m (65 pounds per foot). If soil is wet or frozen, roll only when directed.

8. Apply herbicides as directed, to areas that are to be mowed and where weed growth is prominent. The

Representative will designate existing plants or groups of plants to be saved within these areas before

herbicide application. If directed, more than one application may be required to control undesirable growth.

Apply material with application personnel certified by the Department of Agriculture and with equipment

specified in Section 108.05(c).

9. Final acceptance of seeding and soil supplement materials and installation are subject to the results of official

sampling and testing as specified before use and installation and the resultant establishment of the specified

vegetation. Remove non-approved materials from the project.

a. Reseed rejected areas with additional applications of the specified seed and soil supplement

materials. Redress soil surfaces when directed. Perform reapplication of seed and soil supplements

within the next applicable seeding date if necessary or as directed. When directed, reseed areas

damaged by herbicide applications and mowing operations. NOTE: Reseeded areas will also require

the application of appropriate mulch as specified in Section 805.

b. Seeded areas may be rejected based on the lack of actual grass seedling establishment exhibited in

the area for the specified seed formula.

i. Table 1 formula seeded areas that exhibit less than 70% surface area coverage with the

specified germinated grass seedlings after 90 days of growth may be rejected upon visual

inspection. The seed germination and growth period is determined from the date of the

seeding operation for the area when these operations are performed within the specified

seeding dates.

ii. Special seed formula planted areas (seed mixtures not indicated in Table 1) may be rejected

based on the lack of the specified seed germination and growth of less than 11 seedlings/m2
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(9 seedlings/square yard) after 120 days of growth determined by visual inspection. The

seed germination and growth period is determined from the date of the seeding operation

of the area when these operations are performed within the specified seeding dates.

iii. Seeded areas exhibiting soil surface erosion rills or gullies deeper than 250 mm (1-inch)

may be rejected upon visual inspection. Redress and reseed designated eroded areas with

specified materials and application rates as directed.

10. Maintain grass and legume ground cover areas, within the grading limits, until the entire project has been

completed.

a. Control any noxious weed growth found within the right of way, by herbicide spraying and cutting.

These plants are defined by the Pennsylvania Weed Control Act of 1982, P.L. 228, No. 74 and as

amended by further legislation. Submit, for approval, a schedule of work and list of herbicide material

to be used before starting this operation.

b. If a slope failure occurs on a slope previously completed, and requires further excavation and

redressing to reestablish the slope, reapply the seeding and soil supplement work as specified for

the original slope.

11. Maintain turf grass areas within the grading limits, by mowing with approved equipment until the entire project

has been completed.

a. Submit a proposed schedule of mowing operations that covers the length of the construction project

for approval.

Liming Rates

Minimum 6 tons per acre at 100% effective neutralizing value (% ENV), unless the soil test determines that

a lesser amount is needed. To determine the actual amount of regular lime to apply, divide the amount

called for by the soil test by the % ENV for the product used. For example, if 6 tons per acre is needed and

the env for the lime used is 88%, divide 6 by 0.88 resulting in 6.8 tons needing to be applied. For dolomitic

lime, which has a significant amount of magnesium in it, divide the amount called for by the soil test by the

% calcium carbonate equivalent (% CCE) listed for the product instead of the % ENV. The % CCE may be

above 100% which accounts for the fact that magnesium has a greater effect per pound than the calcium

in regular lime. Note: When a soil test requires more than 8,000 pounds of lime per acre, the lime must be

mixed into the top 6 inches of soil.

Fertilization Rates

Prepare areas for seeding by uniformly applying supplements. Document bulk delivery. Blend the initial soil

supplements into the soil at least 50 mm (2 inches), on topsoiled areas, by raking, disking, harrowing, or

other acceptable methods. Blend the supplements into the soil during tillage operations. Apply slow-release

nitrogen fertilizer to the surface of Formula W seeded areas before project completion. Apply soil

supplements as shown in the following table, unless otherwise indicated:

Permanent Seeding Application Rate

Soil Amendment Per Acre
Per 1,000

sq. ft.
Per 1,000
sq. yds.

Notes

Agricultural Lime
3872
LBS.

89 LBS. 800 LBS.
or as per soil test; may not be
required in agricultural fields

10-20-20 Fertilizer 678 LBS. 16 LBS. 140 LBS.
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38-0-0 Ureaform Fertilizer,
OR

242 LBS. 6 LBS. 50 LBS.

32-0-0 to 38-0-0 Sulfur
Coated Urea Fertilizer, OR

286 LBS. 7 LBS. 59 LBS.

31-0-0 IBDU Fertilizer 295 LBS. 7 LBS. 61 LBS.

Temporary Seeding

Temporary grass cover will be established in the following areas:

• Where vegetative filters must be established below filter bags, a minimum distance of 10 feet will

be seeded down slope of the trap outlet. Seed mixture for temporary cover will consist of 100-

percent annual ryegrass. Seed will be applied at the rate of 40 lb. per acre or as recommended by

a local recognized seed supplier and approved by the owner's representative. Prior to seeding,

apply 1 ton of agricultural grade limestone per acre plus 10-10-10 fertilizer at the rate of 500 lb. per

acre and work into soil.

• Where soil stockpiles are to be exposed for a period greater than four (4) days, the stockpile shall

be seeded.

Temporary Seeding Application Rate

Soil Amendment
Per

Acre

Per
1,000
sq. ft.

Per
1,000 sq.

yd.
Notes

Agricultural Lime 1 ton 40lb. 410 lb. Typically not required for topsoil stockpiles

10-10-10 Fertilizer 500lb. 12.5 lb. 100lb. Typically not required for topsoil stockpiles

Mulching

The purpose of mulch is to reduce runoff and erosion, prevent surface compaction or crusting, conserve

moisture, aid in establishing plant cover, and control weeds. Mulch will be applied on any area subject to

erosion, or which has unfavorable conditions for plant establishment and growth. The practice will be used

alone or in conjunction with other structural and vegetative conservation practices, such as waterways,

ponds, sedimentation traps or critical area planting. On sediment producing areas where the period of

exposure is less than 2 months, mulch materials will be applied according to the following guidelines:

• Apply straw mulch at the rate of 3 tons per acre. Chemically treated or salted straw is not

acceptable as mulch.

• Anchor straw mulch immediately after application by at least one of the following methods.
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A. “Crimp” straw mulch into the soil using tractor drawn equipment (straight bladed coulter or

similar). This method is limited to slopes no steeper than 3:1. Operate machinery on the

contour. Crimping of hay or straw by running it over with tracked machinery is not

recommended.

B. Uniformly apply asphalt, either emulsified or cut-back, containing no solvents or other

diluting agents toxic to plant or animal life, at the rate of 31 gallons per 1,000 square feet.

C. Use synthetic binders (chemical binders) as recommended by the manufacturer to anchor

mulch provided sufficient documentation is provided to show that it is non-toxic to native

plant and animal species.

D. Staple lightweight plastic, fiber, or paper nets over the mulch according to the

manufacturer’s recommendations.

Mulched areas will be checked periodically and after each runoff event (e.g. rain, snowmelt, etc.) for

damage until the desired purpose of the mulching is achieved. Damaged portions of the mulch or tie-down

material will be repaired upon discovery.

Waste Considerations

The operator will remove from the site, recycle, or dispose of all building materials and wastes in accordance

with PADEP’s solid waste management regulations at 25 PA Code 260.1 et seq., 271.1 et seq., and 287.1

et seq. The contractor will not illegally bury, dump, or discharge building material or wastes at the site.

Excess material brought into the site areas to facilitate construction access will be completely removed prior

to rough grading and final surface stabilization. Expected construction wastes will consist of packaging

material and sediment cleaned from BMPs. Packaging from the materials brought on-site will be disposed

of by a licensed hauler. Sediment removed from BMPs will either be spread in a protected area to dry and

then recycled as fill material or disposed of off-site. In cases where disposal is necessary, waste materials

are to be disposed of at an approved PADEP waste disposal facility.

Thermal Impacts

Potential pollution to surface waters from thermal impacts will be minimized by minimizing clearing and

retaining existing vegetation where possible during construction. Following construction, permanent

seeding will occur around the pad as soon as practicable to facilitate vegetative growth.

Earth disturbance activities associated with the Project will be located within a WWF watershed.

Accelerated E&S will be minimized to achieve zero net change in runoff between the pre and post-

construction conditions. The extent of the disturbed area will be minimized, and the duration of disturbance

will be minimized by stabilizing disturbed areas as soon as practicable. Due to the size and location of the

pad, it is not anticipated that adverse thermal impacts to surface waters will occur. All runoff will be filtered

through sand to clean and slow time of concentration to minimize thermal impacts before discharging.
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The receiving streams are classified as not attaining their existing water quality of a WWF. Reasons

listed were impaired aquatic life due to urban runoff/storm sewers – siltation, water/flow variability, and

other unknown causes. BMPs will be used onsite to protect and maintain their existing use.

ABACT BMPs will be used onsite to protect and maintain the existing water quality of receiving waters.

The following ABACT E&S BMPs will be used onsite:

Wash racks or alternatives at rock construction entrances,

CFS used in place of silt fence,

Erosion control blanket on disturbed areas within 100 feet of a receiving surface waters, where

applicable, and on slopes 3:1 or steeper.

Riparian Forest Buffers

Existing riparian forest buffers do not exist within the Project area.

Stormwater Runoff Analysis

This plan has been prepared to comply with the Upper Chichester Township Subdivision and Land

Development Ordinance.

The site’s pre-development and post-development drainage characteristics were modeled in accordance

with local and state requirements. The runoff analysis calculations were performed utilizing the U.S. Soil

Conservation Service (SCS) TR-55 Urban Hydrology for Small Watersheds. The 1, 2, 5, 10, 25, 50 and

100-year storm events have been analyzed for pre- and post-developed conditions. The rainfall depths

(NOAA Atlas 14, Volume2, Version 3) for each storm event are 2.68, 3.24, 4.11, 4.84, 5.93, 6.85 and 7.86

inches respectively, and follow the SCS 24-hour Type II rainfall distribution. Bentley PondPack V8i was

used to perform the runoff analysis. The pre-development watershed features and runoff analysis is located

in Appendix C. The post-development watershed features and runoff analysis is located in Appendix D.

A stormwater Best Management Practice (BMP) has been designed for the pump station to comply with

the stormwater quality and quantity management requirements set forth in the Upper Chichester Township

Stormwater Management Ordinance. The BMP also has been designed to meet state stormwater quality

and quantity management requirements. Calculation worksheets (Worksheet #4 and #5) from Chapter 8

of the Pennsylvania Stormwater Best Management Practices Manual were used to ensure compliance with

state requirements.

3.5 MAINTENANCE AND INSPECTION PROCEDURES

Maintenance to the temporary E&SC structures will be performed by the contractor during the construction

period. Maintenance for E&S devices will occur, at a minimum, as follows:
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Compost Filter Socks

• Accumulated sediment will be removed as required, and in all cases where uniform accumulations

are one-half the above ground height of the filter sock. Any accumulated earth behind the filter

sock will be disposed of by the contractor in such a manner that the removed earth will not be

excessively eroded and transported into a waterbody.

• The filter sock installation will be inspected weekly and after every runoff event. Loosened support

stakes will be removed and new stakes driven. Filter socks will be maintained and repaired as per

manufacturer specifications.

• Temporary E&SCs will be removed by the contractor only after a uniform 70-percent perennial

vegetative coverage has been established across the disturbed area. Temporary E&SCs will be

disposed of by the contractor at an approved PADEP disposal facility.

Rock Construction Entrances

• Rock construction entrance thickness will be constantly maintained to the specified dimensions by

adding rock. A stockpile will be maintained on-site for this purpose.

Pumped Water Filter Bags

• Filter bags will be replaced when they become one-half full of sediment.

• Filter bags will be inspected daily. If any problem is detected, pumping will cease immediately and

not resume until the problem is corrected.

Vegetation

• Seeded areas will be inspected weekly and after each runoff event. Necessary repairs will be made

immediately.

Mulch

• Mulched areas will be checked periodically and after severe storms for damage until the desired

purpose of the mulching is achieved. Damaged portions of the mulch or tie-down material will be

repaired upon discovery.

Inspection and Maintenance

Until the site is stabilized, E&SC BMPs will be maintained properly. Preventative and corrective

maintenance work, including clean-out, repair, replacement, regrading, reseeding, remulching, and

renetting will be performed as soon as practical. If E&SC BMPs fail to perform as expected, replacement
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BMPs, or modifications to those installed will be required. The following inspection and maintenance

practices will be used to maintain E&SC on-site during activities.

• E&SC measures will be in-place and inspected at the end of the workday and after each runoff

event. The contractor will immediately repair any deficiencies.

• Maintenance and inspection of sediment control facilities will conform to PADEP Chapter 102 and

105 rules and regulations.

• Sediment will be removed when it accumulates one-half the aboveground height of the CFS. All

undercutting of erosion of the toe anchor will be repaired with compacted backfill material. Adhere

to the manufacturer’s recommendations for replacing filter socks due to weathering.

• Sediment removed from CFS and any other control devices will be mixed in with the other waste

soil on the construction site and properly disposed of as discussed in Section 3.4.

• Sediment will be removed from the sediment removal facilities associated with wash racks as

necessary. Sediment deposited on paved roadways will be removed and returned to the

construction site daily, at a minimum.

• Re-vegetated areas will be inspected for bare spots, washouts, and healthy growth during the

construction. Identified bare spots and washouts will be repaired as soon as practical.

• All soil stockpiles that are to remain more than 4 days will be seeded with temporary grass, as

noted in the seeding specification on the construction drawings.

• The contractor will make certain that all runoff is directed to the sedimentation control devices.

• All sedimentation control measures will remain in place until the disturbed areas are stabilized and

a uniform 70-percent perennial vegetative cover is established. Any area not achieving a 70-

percent vegetative cover will be re-seeded and mulched.

If E&S BMPs are found to be inoperative or ineffective during an inspection, PADEP should be contacted

within 24 hours, followed by the submission of a written noncompliance report to PADEP within 5 days of

the initial contact.

Long-Term Maintenance

The owner will maintain the stormwater management facilities for this site. Maintenance of the stormwater

management facilities includes, but is not limited to, the following:

1. The proposed stormwater detention system, private storm systems, and stormwater BMP’s will be

inspected and maintained by the property owner in accordance with the approved operation and

maintenance program.

2. The stormwater BMP’s are fixtures that can be altered or removed only after approval by the

Municipality.

3. Annually inspect existing pipe inlets, channels, level spreaders and outfall protection areas to for

erosion and sedimentation. Repair and clean stormwater structures as necessary.
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3.6 ANTIDEGRADATION

Earth disturbance activities associated with the Twin Oaks Pump Station Expansion Activities will be located

within WWF watershed. A combination of non-discharge alternatives and the use of BMPs on-site will

protect and maintain the existing water quality of the receiving waters.

Non-discharge alternatives were evaluated to minimize accelerated E&S and achieve zero net charge in

runoff between the pre and post-construction conditions. The extent of the disturbed area will be minimized,

and the duration of disturbance will be minimized by stabilizing disturbed areas as soon as practicable.

ABACT BMPs will be used onsite to protect and maintain the existing water quality of receiving waters.

The following ABACT BMPs will be used onsite when in HQ or EV areas:

• Wash racks located at rock construction entrances,

• CFS used in place of silt fence in HQ watersheds,

• Erosion control blanket on disturbed areas within 100 feet of a receiving surface waters, where

applicable, and on slopes 3:1 or steeper.

3.7 SITE RESTORATION

Past and present land use of the project area and surrounding area is meadowland. Future land use will

be restored to a gravel pad and gravel rock construction entrance, and access road surrounded by

meadowland in good condition. Primary receiving water outside the project area is UNT to Baldwin Run

(WWF). Secondary waters include Baldwin Run (WWF). Location and types of soils are shown on the Soils

Map and outlined in Section 2.3 of this narrative. In general, the following procedures will be implemented

to counteract soil limitations:

• E&S BMPs will be in place and functional prior to earth disturbance to counteract erodible soils.

• Should a high water table be encountered during excavation procedures, the trench will be

dewatered using a pumped water filter bag.

• Soils amendments will be added to soils that are found to be a poor source of topsoil.

Following completion of the Project, minor increases in stormwater runoff may occur. Ultimately, the site

will be composed of restored areas and a gravel pad for the pump station. The restored areas will be

vegetated to the equivalent of “meadow in good condition,” and the gravel pad will consist of mostly non-

compacted yard gravel, which will promote infiltration and evaporation.
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APPENDIX A

SITE LOCATION MAPS
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Preface
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://soils.usda.gov/sqi/) and certain
conservation and engineering applications. For more detailed information, contact
your local USDA Service Center (http://offices.sc.egov.usda.gov/locator/app?
agency=nrcs) or your NRCS State Soil Scientist (http://soils.usda.gov/contact/
state_offices/).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil
Data Mart is the data storage site for the official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Map Unit Legend

Delaware County, Pennsylvania (PA045)

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

Mc Made land, silt and clay
materials

4.3 100.0%

Totals for Area of Interest 4.3 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

Custom Soil Resource Report
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An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Delaware County, Pennsylvania

Mc—Made land, silt and clay materials

Map Unit Setting
Mean annual precipitation: 40 to 46 inches
Mean annual air temperature: 48 to 57 degrees F
Frost-free period: 161 to 215 days

Map Unit Composition
Made land: 95 percent

Description of Made Land

Setting
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Parent material: Loamy alluvium derived from igneous and metamorphic rock

Interpretive groups
Farmland classification: Not prime farmland
Land capability (nonirrigated): 6e
Hydrologic Soil Group: C

Custom Soil Resource Report
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Subsection: Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

2.2412.1500.2061
Pre-Development 1
year

DA #1

3.2912.1500.2942
Pre-Development 2
year

DA #1

5.0412.1500.4455
Pre-Development 5
year

DA #1

6.5812.1500.57910
Pre-Development 10
year

DA #1

8.9512.1500.78825
Pre-Development 25
year

DA #1

10.9812.1500.97150
Pre-Development 50
year

DA #1

13.2412.1501.177100
Pre-Development 100
year

DA #1

1.1912.0500.0821
Pre-Development 1
year

DA #2

1.9412.0000.1262
Pre-Development 2
year

DA #2

3.2912.0000.2065
Pre-Development 5
year

DA #2

4.5312.0000.28010
Pre-Development 10
year

DA #2

6.5012.0000.39925
Pre-Development 25
year

DA #2

8.2212.0000.50550
Pre-Development 50
year

DA #2

10.1612.0000.625100
Pre-Development 100
year

DA #2

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

3.1112.1000.2871
Pre-Development 1
year

O-1

4.7512.0500.4212
Pre-Development 2
year

O-1

7.6112.0500.6515
Pre-Development 5
year

O-1

10.1712.0500.85910
Pre-Development 10
year

O-1

14.1712.0501.18725
Pre-Development 25
year

O-1

17.6412.0501.47650
Pre-Development 50
year

O-1
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Subsection: Master Network Summary

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

21.5112.0501.802100
Pre-Development 100
year

O-1
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Time-Depth - 1

Return Event: 1 yearsSubsection: Time-Depth Curve

Time-Depth Curve: 1 Year

1 YearLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years1Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.00.00.00.00.01.000

0.10.10.00.00.01.500

0.10.10.10.10.12.000

0.10.10.10.10.12.500

0.10.10.10.10.13.000

0.10.10.10.10.13.500

0.10.10.10.10.14.000

0.20.20.20.20.14.500

0.20.20.20.20.25.000

0.20.20.20.20.25.500

0.20.20.20.20.26.000

0.30.30.20.20.26.500

0.30.30.30.30.37.000

0.30.30.30.30.37.500

0.30.30.30.30.38.000

0.40.40.40.40.48.500

0.40.40.40.40.49.000

0.50.50.50.40.49.500

0.50.50.50.50.510.000

0.60.60.60.60.510.500

0.70.70.70.70.611.000

1.51.20.90.80.811.500

1.91.91.91.81.812.000

2.12.02.02.02.012.500

2.12.12.12.12.113.000

2.22.22.22.22.113.500

2.22.22.22.22.214.000

2.32.32.32.32.214.500

2.32.32.32.32.315.000

2.42.32.32.32.315.500

2.42.42.42.42.416.000

2.42.42.42.42.416.500
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Time-Depth - 1

Return Event: 1 yearsSubsection: Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

2.42.42.42.42.417.000

2.52.52.52.42.417.500

2.52.52.52.52.518.000

2.52.52.52.52.518.500

2.52.52.52.52.519.000

2.52.52.52.52.519.500

2.62.62.62.62.620.000

2.62.62.62.62.620.500

2.62.62.62.62.621.000

2.62.62.62.62.621.500

2.62.62.62.62.622.000

2.62.62.62.62.622.500

2.72.72.72.72.623.000

2.72.72.72.72.723.500

(N/A)(N/A)(N/A)(N/A)2.724.000
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: Time-Depth - 1

Return Event: 10 yearsSubsection: Time-Depth Curve

Time-Depth Curve: 10 Year

10 YearLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years10Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.10.10.10.10.11.000

0.10.10.10.10.11.500

0.10.10.10.10.12.000

0.20.20.10.10.12.500

0.20.20.20.20.23.000

0.20.20.20.20.23.500

0.30.30.20.20.24.000

0.30.30.30.30.34.500

0.30.30.30.30.35.000

0.40.40.40.40.35.500

0.40.40.40.40.46.000

0.50.50.50.40.46.500

0.50.50.50.50.57.000

0.60.60.50.50.57.500

0.60.60.60.60.68.000

0.70.70.70.70.68.500

0.80.80.70.70.79.000

0.90.80.80.80.89.500

1.00.90.90.90.910.000

1.11.11.01.01.010.500

1.31.31.21.21.111.000

2.72.11.71.51.411.500

3.53.53.43.33.212.000

3.73.73.63.63.612.500

3.83.83.83.83.713.000

4.03.93.93.93.913.500

4.04.04.04.04.014.000

4.14.14.14.14.114.500

4.24.24.24.14.115.000

4.24.24.24.24.215.500

4.34.34.34.34.316.000

4.44.34.34.34.316.500
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: Time-Depth - 1

Return Event: 10 yearsSubsection: Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

4.44.44.44.44.417.000

4.44.44.44.44.417.500

4.54.54.54.54.518.000

4.54.54.54.54.518.500

4.64.64.64.54.519.000

4.64.64.64.64.619.500

4.64.64.64.64.620.000

4.74.74.74.64.620.500

4.74.74.74.74.721.000

4.74.74.74.74.721.500

4.84.74.74.74.722.000

4.84.84.84.84.822.500

4.84.84.84.84.823.000

4.84.84.84.84.823.500

(N/A)(N/A)(N/A)(N/A)4.824.000
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: Time-Depth - 1

Return Event: 100 yearsSubsection: Time-Depth Curve

Time-Depth Curve: 100 Year

100 YearLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years100Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.10.10.10.00.00.500

0.10.10.10.10.11.000

0.20.20.10.10.11.500

0.20.20.20.20.22.000

0.30.30.20.20.22.500

0.30.30.30.30.33.000

0.40.40.30.30.33.500

0.40.40.40.40.44.000

0.50.50.50.40.44.500

0.50.50.50.50.55.000

0.60.60.60.60.65.500

0.70.70.70.60.66.000

0.80.70.70.70.76.500

0.80.80.80.80.87.000

0.90.90.90.90.97.500

1.01.01.01.00.98.000

1.11.11.11.11.08.500

1.31.21.21.21.29.000

1.41.41.31.31.39.500

1.61.51.51.51.410.000

1.81.71.71.61.610.500

2.12.12.01.91.811.000

4.53.42.82.42.211.500

5.75.65.55.45.212.000

6.06.05.95.85.812.500

6.26.26.26.16.113.000

6.46.46.46.36.313.500

6.66.56.56.56.414.000

6.76.76.66.66.614.500

6.86.86.86.76.715.000

6.96.96.96.86.815.500

7.07.07.06.96.916.000

7.17.17.07.07.016.500
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: Time-Depth - 1

Return Event: 100 yearsSubsection: Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

7.27.17.17.17.117.000

7.27.27.27.27.217.500

7.37.37.37.37.218.000

7.47.37.37.37.318.500

7.47.47.47.47.419.000

7.57.57.57.47.419.500

7.57.57.57.57.520.000

7.67.67.67.57.520.500

7.67.67.67.67.621.000

7.77.77.77.67.621.500

7.77.77.77.77.722.000

7.87.87.77.77.722.500

7.87.87.87.87.823.000

7.97.87.87.87.823.500

(N/A)(N/A)(N/A)(N/A)7.924.000
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: Time-Depth - 1

Return Event: 2 yearsSubsection: Time-Depth Curve

Time-Depth Curve: 2 Year

2 YearLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years2Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.00.00.00.00.01.000

0.10.10.10.10.11.500

0.10.10.10.10.12.000

0.10.10.10.10.12.500

0.10.10.10.10.13.000

0.20.10.10.10.13.500

0.20.20.20.20.24.000

0.20.20.20.20.24.500

0.20.20.20.20.25.000

0.30.20.20.20.25.500

0.30.30.30.30.36.000

0.30.30.30.30.36.500

0.30.30.30.30.37.000

0.40.40.40.40.47.500

0.40.40.40.40.48.000

0.50.50.40.40.48.500

0.50.50.50.50.59.000

0.60.60.50.50.59.500

0.60.60.60.60.610.000

0.70.70.70.70.710.500

0.90.80.80.80.811.000

1.81.41.11.00.911.500

2.32.32.32.22.112.000

2.52.52.42.42.412.500

2.62.62.52.52.513.000

2.62.62.62.62.613.500

2.72.72.72.72.714.000

2.82.72.72.72.714.500

2.82.82.82.82.815.000

2.82.82.82.82.815.500

2.92.92.92.92.916.000

2.92.92.92.92.916.500
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: Time-Depth - 1

Return Event: 2 yearsSubsection: Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

2.92.92.92.92.917.000

3.03.03.03.03.017.500

3.03.03.03.03.018.000

3.03.03.03.03.018.500

3.13.13.03.03.019.000

3.13.13.13.13.119.500

3.13.13.13.13.120.000

3.13.13.13.13.120.500

3.13.13.13.13.121.000

3.23.23.23.13.121.500

3.23.23.23.23.222.000

3.23.23.23.23.222.500

3.23.23.23.23.223.000

3.23.23.23.23.223.500

(N/A)(N/A)(N/A)(N/A)3.224.000
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: Time-Depth - 1

Return Event: 25 yearsSubsection: Time-Depth Curve

Time-Depth Curve: 25 Year

25 YearLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years25Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.10.00.00.00.00.500

0.10.10.10.10.11.000

0.10.10.10.10.11.500

0.20.20.10.10.12.000

0.20.20.20.20.22.500

0.20.20.20.20.23.000

0.30.30.30.30.23.500

0.30.30.30.30.34.000

0.40.40.30.30.34.500

0.40.40.40.40.45.000

0.50.50.40.40.45.500

0.50.50.50.50.56.000

0.60.60.60.50.56.500

0.60.60.60.60.67.000

0.70.70.70.70.67.500

0.80.80.70.70.78.000

0.90.80.80.80.88.500

0.90.90.90.90.99.000

1.11.01.01.01.09.500

1.21.21.11.11.110.000

1.41.31.31.21.210.500

1.61.51.51.41.411.000

3.42.62.11.81.711.500

4.34.24.14.03.912.000

4.54.54.54.44.412.500

4.74.74.64.64.613.000

4.84.84.84.84.713.500

4.94.94.94.94.914.000

5.05.05.05.05.014.500

5.15.15.15.15.115.000

5.25.25.25.25.115.500

5.35.35.25.25.216.000

5.35.35.35.35.316.500
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: Time-Depth - 1

Return Event: 25 yearsSubsection: Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

5.45.45.45.45.317.000

5.55.45.45.45.417.500

5.55.55.55.55.518.000

5.65.55.55.55.518.500

5.65.65.65.65.619.000

5.65.65.65.65.619.500

5.75.75.75.75.620.000

5.75.75.75.75.720.500

5.85.75.75.75.721.000

5.85.85.85.85.821.500

5.85.85.85.85.822.000

5.95.85.85.85.822.500

5.95.95.95.95.923.000

5.95.95.95.95.923.500

(N/A)(N/A)(N/A)(N/A)5.924.000
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: Time-Depth - 1

Return Event: 5 yearsSubsection: Time-Depth Curve

Time-Depth Curve: 5 Year

5 YearLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years5Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.10.10.10.00.01.000

0.10.10.10.10.11.500

0.10.10.10.10.12.000

0.10.10.10.10.12.500

0.20.20.20.10.13.000

0.20.20.20.20.23.500

0.20.20.20.20.24.000

0.30.20.20.20.24.500

0.30.30.30.30.35.000

0.30.30.30.30.35.500

0.40.40.30.30.36.000

0.40.40.40.40.46.500

0.40.40.40.40.47.000

0.50.50.50.50.47.500

0.50.50.50.50.58.000

0.60.60.60.60.58.500

0.70.60.60.60.69.000

0.70.70.70.70.79.500

0.80.80.80.80.710.000

0.90.90.90.90.810.500

1.11.11.01.01.011.000

2.31.81.51.31.211.500

3.02.92.92.82.712.000

3.13.13.13.13.012.500

3.33.23.23.23.213.000

3.43.33.33.33.313.500

3.43.43.43.43.414.000

3.53.53.53.53.414.500

3.63.53.53.53.515.000

3.63.63.63.63.615.500

3.73.63.63.63.616.000

3.73.73.73.73.716.500
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: Time-Depth - 1

Return Event: 5 yearsSubsection: Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

3.73.73.73.73.717.000

3.83.83.83.83.717.500

3.83.83.83.83.818.000

3.83.83.83.83.818.500

3.93.93.93.93.919.000

3.93.93.93.93.919.500

3.93.93.93.93.920.000

4.04.03.93.93.920.500

4.04.04.04.04.021.000

4.04.04.04.04.021.500

4.04.04.04.04.022.000

4.14.14.04.04.022.500

4.14.14.14.14.123.000

4.14.14.14.14.123.500

(N/A)(N/A)(N/A)(N/A)4.124.000
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: Time-Depth - 1

Return Event: 50 yearsSubsection: Time-Depth Curve

Time-Depth Curve: 50 Year

50 YearLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years50Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.10.10.00.00.00.500

0.10.10.10.10.11.000

0.10.10.10.10.11.500

0.20.20.20.20.22.000

0.20.20.20.20.22.500

0.30.30.30.20.23.000

0.30.30.30.30.33.500

0.40.40.30.30.34.000

0.40.40.40.40.44.500

0.50.50.50.40.45.000

0.50.50.50.50.55.500

0.60.60.60.60.56.000

0.70.70.60.60.66.500

0.70.70.70.70.77.000

0.80.80.80.80.77.500

0.90.90.90.80.88.000

1.01.00.90.90.98.500

1.11.11.11.01.09.000

1.21.21.21.11.19.500

1.41.31.31.31.210.000

1.61.51.51.41.410.500

1.91.81.71.71.611.000

3.93.02.42.11.911.500

5.04.94.84.74.512.000

5.25.25.15.15.012.500

5.45.45.45.35.313.000

5.65.65.55.55.513.500

5.75.75.75.65.614.000

5.85.85.85.85.714.500

5.95.95.95.95.815.000

6.06.06.06.05.915.500

6.16.16.16.06.016.000

6.26.16.16.16.116.500
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: Time-Depth - 1

Return Event: 50 yearsSubsection: Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

6.26.26.26.26.217.000

6.36.36.36.36.217.500

6.46.36.36.36.318.000

6.46.46.46.46.418.500

6.56.56.46.46.419.000

6.56.56.56.56.519.500

6.66.56.56.56.520.000

6.66.66.66.66.620.500

6.66.66.66.66.621.000

6.76.76.76.76.721.500

6.76.76.76.76.722.000

6.86.86.76.76.722.500

6.86.86.86.86.823.000

6.86.86.86.86.823.500

(N/A)(N/A)(N/A)(N/A)6.924.000
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 1 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft100.00Hydraulic Length

0.130Manning's n

ft/ft0.020Slope

in3.22 Year 24 Hour Depth

ft/s0.19Average Velocity

hours0.145
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft111.00Hydraulic Length

FalseIs Paved?

ft/ft0.023Slope

ft/s2.45Average Velocity

hours0.013
Segment Time of
Concentration

Segment #3: TR-55 Channel Flow

ft²1.5Flow Area

ft443.00Hydraulic Length

0.130Manning's n

ft/ft0.007Slope

ft4.24Wetted Perimeter

ft/s0.48Average Velocity

hours0.257
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.414
Time of Concentration
(Composite)
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 1 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

(0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))Tc =

Tc= Time of concentration, hours
n= Manning's n
Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Where:
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 2 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft100.00Hydraulic Length

0.130Manning's n

ft/ft0.020Slope

in3.22 Year 24 Hour Depth

ft/s0.19Average Velocity

hours0.145
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft111.00Hydraulic Length

FalseIs Paved?

ft/ft0.023Slope

ft/s2.45Average Velocity

hours0.013
Segment Time of
Concentration

Segment #3: TR-55 Channel Flow

ft²1.5Flow Area

ft443.00Hydraulic Length

0.130Manning's n

ft/ft0.007Slope

ft4.24Wetted Perimeter

ft/s0.48Average Velocity

hours0.257
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.414
Time of Concentration
(Composite)
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 2 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

(0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))Tc =

Tc= Time of concentration, hours
n= Manning's n
Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Where:
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 5 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft100.00Hydraulic Length

0.130Manning's n

ft/ft0.020Slope

in3.22 Year 24 Hour Depth

ft/s0.19Average Velocity

hours0.145
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft111.00Hydraulic Length

FalseIs Paved?

ft/ft0.023Slope

ft/s2.45Average Velocity

hours0.013
Segment Time of
Concentration

Segment #3: TR-55 Channel Flow

ft²1.5Flow Area

ft443.00Hydraulic Length

0.130Manning's n

ft/ft0.007Slope

ft4.24Wetted Perimeter

ft/s0.48Average Velocity

hours0.257
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.414
Time of Concentration
(Composite)
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 5 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

(0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))Tc =

Tc= Time of concentration, hours
n= Manning's n
Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Where:
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 10 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft100.00Hydraulic Length

0.130Manning's n

ft/ft0.020Slope

in3.22 Year 24 Hour Depth

ft/s0.19Average Velocity

hours0.145
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft111.00Hydraulic Length

FalseIs Paved?

ft/ft0.023Slope

ft/s2.45Average Velocity

hours0.013
Segment Time of
Concentration

Segment #3: TR-55 Channel Flow

ft²1.5Flow Area

ft443.00Hydraulic Length

0.130Manning's n

ft/ft0.007Slope

ft4.24Wetted Perimeter

ft/s0.48Average Velocity

hours0.257
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.414
Time of Concentration
(Composite)
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 10 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

(0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))Tc =

Tc= Time of concentration, hours
n= Manning's n
Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Where:
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 25 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft100.00Hydraulic Length

0.130Manning's n

ft/ft0.020Slope

in3.22 Year 24 Hour Depth

ft/s0.19Average Velocity

hours0.145
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft111.00Hydraulic Length

FalseIs Paved?

ft/ft0.023Slope

ft/s2.45Average Velocity

hours0.013
Segment Time of
Concentration

Segment #3: TR-55 Channel Flow

ft²1.5Flow Area

ft443.00Hydraulic Length

0.130Manning's n

ft/ft0.007Slope

ft4.24Wetted Perimeter

ft/s0.48Average Velocity

hours0.257
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.414
Time of Concentration
(Composite)
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 25 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

(0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))Tc =

Tc= Time of concentration, hours
n= Manning's n
Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Where:
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 50 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft100.00Hydraulic Length

0.130Manning's n

ft/ft0.020Slope

in3.22 Year 24 Hour Depth

ft/s0.19Average Velocity

hours0.145
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft111.00Hydraulic Length

FalseIs Paved?

ft/ft0.023Slope

ft/s2.45Average Velocity

hours0.013
Segment Time of
Concentration

Segment #3: TR-55 Channel Flow

ft²1.5Flow Area

ft443.00Hydraulic Length

0.130Manning's n

ft/ft0.007Slope

ft4.24Wetted Perimeter

ft/s0.48Average Velocity

hours0.257
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.414
Time of Concentration
(Composite)
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 50 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

(0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))Tc =

Tc= Time of concentration, hours
n= Manning's n
Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Where:
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 100 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft100.00Hydraulic Length

0.130Manning's n

ft/ft0.020Slope

in3.22 Year 24 Hour Depth

ft/s0.19Average Velocity

hours0.145
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft111.00Hydraulic Length

FalseIs Paved?

ft/ft0.023Slope

ft/s2.45Average Velocity

hours0.013
Segment Time of
Concentration

Segment #3: TR-55 Channel Flow

ft²1.5Flow Area

ft443.00Hydraulic Length

0.130Manning's n

ft/ft0.007Slope

ft4.24Wetted Perimeter

ft/s0.48Average Velocity

hours0.257
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.414
Time of Concentration
(Composite)
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 100 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

(0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))Tc =

Tc= Time of concentration, hours
n= Manning's n
Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Where:
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 1 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft78.00Hydraulic Length

0.130Manning's n

ft/ft0.038Slope

in3.22 Year 24 Hour Depth

ft/s0.24Average Velocity

hours0.092
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft25.00Hydraulic Length

TrueIs Paved?

ft/ft0.020Slope

ft/s2.87Average Velocity

hours0.002
Segment Time of
Concentration

Segment #3: TR-55 Shallow Concentrated Flow

ft412.00Hydraulic Length

FalseIs Paved?

ft/ft0.008Slope

ft/s1.44Average Velocity

hours0.079
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.173
Time of Concentration
(Composite)
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 1 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 2 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft78.00Hydraulic Length

0.130Manning's n

ft/ft0.038Slope

in3.22 Year 24 Hour Depth

ft/s0.24Average Velocity

hours0.092
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft25.00Hydraulic Length

TrueIs Paved?

ft/ft0.020Slope

ft/s2.87Average Velocity

hours0.002
Segment Time of
Concentration

Segment #3: TR-55 Shallow Concentrated Flow

ft412.00Hydraulic Length

FalseIs Paved?

ft/ft0.008Slope

ft/s1.44Average Velocity

hours0.079
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.173
Time of Concentration
(Composite)
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 2 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

Page 34 of 11227 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

10/10/2016

Bentley PondPack V8i
[08.11.01.54]

Bentley Systems, Inc. Haestad Methods Solution
CenterME2 - Twin Oaks Stormwater.ppc

94 of 614



TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 5 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft78.00Hydraulic Length

0.130Manning's n

ft/ft0.038Slope

in3.22 Year 24 Hour Depth

ft/s0.24Average Velocity

hours0.092
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft25.00Hydraulic Length

TrueIs Paved?

ft/ft0.020Slope

ft/s2.87Average Velocity

hours0.002
Segment Time of
Concentration

Segment #3: TR-55 Shallow Concentrated Flow

ft412.00Hydraulic Length

FalseIs Paved?

ft/ft0.008Slope

ft/s1.44Average Velocity

hours0.079
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.173
Time of Concentration
(Composite)
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 5 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 10 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft78.00Hydraulic Length

0.130Manning's n

ft/ft0.038Slope

in3.22 Year 24 Hour Depth

ft/s0.24Average Velocity

hours0.092
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft25.00Hydraulic Length

TrueIs Paved?

ft/ft0.020Slope

ft/s2.87Average Velocity

hours0.002
Segment Time of
Concentration

Segment #3: TR-55 Shallow Concentrated Flow

ft412.00Hydraulic Length

FalseIs Paved?

ft/ft0.008Slope

ft/s1.44Average Velocity

hours0.079
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.173
Time of Concentration
(Composite)
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 10 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 25 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft78.00Hydraulic Length

0.130Manning's n

ft/ft0.038Slope

in3.22 Year 24 Hour Depth

ft/s0.24Average Velocity

hours0.092
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft25.00Hydraulic Length

TrueIs Paved?

ft/ft0.020Slope

ft/s2.87Average Velocity

hours0.002
Segment Time of
Concentration

Segment #3: TR-55 Shallow Concentrated Flow

ft412.00Hydraulic Length

FalseIs Paved?

ft/ft0.008Slope

ft/s1.44Average Velocity

hours0.079
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.173
Time of Concentration
(Composite)
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 25 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 50 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft78.00Hydraulic Length

0.130Manning's n

ft/ft0.038Slope

in3.22 Year 24 Hour Depth

ft/s0.24Average Velocity

hours0.092
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft25.00Hydraulic Length

TrueIs Paved?

ft/ft0.020Slope

ft/s2.87Average Velocity

hours0.002
Segment Time of
Concentration

Segment #3: TR-55 Shallow Concentrated Flow

ft412.00Hydraulic Length

FalseIs Paved?

ft/ft0.008Slope

ft/s1.44Average Velocity

hours0.079
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.173
Time of Concentration
(Composite)
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 50 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 100 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft78.00Hydraulic Length

0.130Manning's n

ft/ft0.038Slope

in3.22 Year 24 Hour Depth

ft/s0.24Average Velocity

hours0.092
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft25.00Hydraulic Length

TrueIs Paved?

ft/ft0.020Slope

ft/s2.87Average Velocity

hours0.002
Segment Time of
Concentration

Segment #3: TR-55 Shallow Concentrated Flow

ft412.00Hydraulic Length

FalseIs Paved?

ft/ft0.008Slope

ft/s1.44Average Velocity

hours0.079
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.173
Time of Concentration
(Composite)
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 100 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Subsection: Unit Hydrograph Equations

Unit Hydrograph Method (Computational Notes)
Definition of Terms

Total area (acres): At = Ai+ApAt

Impervious area (acres)Ai

Pervious area (acres)Ap

Runoff curve number for impervious areaCNi

Runoff curve number for pervious areaCNp

f loss constant infiltration (depth/time)fLoss

Saturated Hydraulic Conductivity (depth/time)gKs

Volumetric Moisture DeficitMd

Capillary Suction (length)Psi

Horton Infiltration Decay Rate (time^-1)hK

Initial Infiltration Rate (depth/time)fo

Ultimate(capacity)Infiltration Rate (depth/time)fc

Initial Abstraction (length)Ia

Computational increment (duration of unit excess rainfall)
Default dt is smallest value of 0.1333Tc, rtm, and th
(Smallest dt is then adjusted to match up with Tp)

dt

User specified override computational main time increment
(only used if UDdt is => .1333Tc)

UDdt

Point on distribution curve (fraction of P) for time step tD(t)

2 / (1 + (Tr/Tp)): default K = 0.75: (for Tr/Tp = 1.67)K

Hydrograph shape factor = Unit Conversions * K: = ((1hr/3600sec) *
(1ft/12in) * ((5280ft)**2/sq.mi)) * K
Default Ks = 645.333 * 0.75 = 484

Ks

Lag time from center of excess runoff (dt) to Tp: Lag = 0.6TcLag

Total precipitation depth, inchesP

Accumulated rainfall at time step tPa(t)

Incremental rainfall at time step tPi(t)

Peak discharge (cfs) for 1in. runoff, for 1hr, for 1 sq.mi. = (Ks * A * Q) /
Tp (where Q = 1in. runoff, A=sq.mi.)

qp

Unit hydrograph ordinate (cfs) at time step tQu(t)

Final hydrograph ordinate (cfs) at time step tQ(t)

Accumulated runoff (inches) at time step t for impervious areaRai(t)

Accumulated runoff (inches) at time step t for pervious areaRap(t)

Incremental runoff (inches) at time step t for impervious areaRii(t)

Incremental runoff (inches) at time step t for pervious areaRip(t)

Incremental weighted total runoff (inches)R(t)

Time increment for rainfall tableRtm

S for impervious area: Si = (1000/CNi) - 10Si

S for pervious area: Sp = (1000/CNp) - 10Sp

Time step (row) numbert

Time of concentrationTc

Time (hrs) of entire unit hydrograph: Tb = Tp + TrTb

Time (hrs) to peak of a unit hydrograph: Tp = (dt/2) + LagTp

Time (hrs) of receding limb of unit hydrograph: Tr = ratio of TpTr
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Subsection: Unit Hydrograph Equations

Unit Hydrograph Method
Computational Notes
Precipitation

Time for time step tColumn (1)

D(t) = Point on distribution curve for time step tColumn (2)

Pi(t) = Pa(t) - Pa(t-1): Col.(4) - Preceding Col.(4)Column (3)

Pa(t) = D(t) x P: Col.(2) x PColumn (4)

Pervious Area Runoff (using SCS Runoff CN Method)

Rap(t) = Accumulated pervious runoff for time step t
If (Pa(t) is <= 0.2Sp) then use: Rap(t) = 0.0
If (Pa(t) is > 0.2Sp) then use:

Rap(t) = (Col.(4)-0.2Sp)**2 / (Col.(4)+0.8Sp)

Column (5)

Rip(t) = Incremental pervious runoff for time step t
Rip(t) = Rap(t) - Rap(t-1)
Rip(t) = Col.(5) for current row - Col.(5) for preceding row.

Column (6)

Impervious Area Runoff

Did not specify to use impervious areas.Column (7 & 8)...

Incremental Weighted Runoff

R(t) = (Ap/At) x Rip(t) + (Ai/At) x Rii(t)
R(t) = (Ap/At) x Col.(6) + (Ai/At) x Col.(8)

Column (9)

SCS Unit Hydrograph Method

Q(t) is computed with the SCS unit hydrograph method
using R(t) and Qu(t).

Column (10)
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 1 yearsSubsection: Unit Hydrograph Summary

1 YearStorm Event

years1Return Event

hours24.000Duration

in2.7Depth

hours0.414
Time of Concentration
(Composite)

acres2.670Area (User Defined)

hours0.055
Computational Time
Increment

hours12.140Time to Peak (Computed)

ft³/s2.25Flow (Peak, Computed)

hours0.050Output Increment

hours12.150
Time to Flow (Peak
Interpolated Output)

ft³/s2.24
Flow (Peak Interpolated
Output)

Drainage Area

78.453SCS CN (Composite)

acres2.670Area (User Defined)

in2.7
Maximum Retention
(Pervious)

in0.5
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in0.9
Cumulative Runoff Depth
(Pervious)

ac-ft0.207Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.206Volume

SCS Unit Hydrograph Parameters

hours0.414
Time of Concentration
(Composite)

hours0.055
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 1 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s7.31Unit peak, qp

hours0.276Unit peak time, Tp

hours1.104Unit receding limb, Tr

hours1.380Total unit time, Tb
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 1 yearsSubsection: Unit Hydrograph (Hydrograph Table)

1 YearStorm Event

years1Return Event

hours24.000Duration

in2.7Depth

hours0.414
Time of Concentration
(Composite)

acres2.670Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.0010.700

0.020.010.010.010.0110.950

0.040.040.030.030.0211.200

0.110.080.070.060.0511.450

0.770.510.330.220.1511.700

2.242.151.891.521.1211.950

1.241.461.711.972.1712.200

0.630.710.810.921.0612.450

0.400.430.470.510.5712.700

0.310.320.340.360.3812.950

0.260.260.270.280.2913.200

0.220.230.240.240.2513.450

0.200.200.210.210.2213.700

0.180.180.190.190.1913.950

0.160.170.170.170.1714.200

0.150.160.160.160.1614.450

0.150.150.150.150.1514.700

0.140.140.140.140.1514.950

0.130.130.140.140.1415.200

0.130.130.130.130.1315.450

0.120.120.120.120.1215.700

0.110.110.110.120.1215.950

0.110.110.110.110.1116.200

0.100.100.100.100.1116.450

0.100.100.100.100.1016.700

0.100.100.100.100.1016.950

0.090.100.100.100.1017.200

0.090.090.090.090.0917.450

0.090.090.090.090.0917.700

0.090.090.090.090.0917.950

0.080.080.090.090.0918.200

0.080.080.080.080.0818.450

0.080.080.080.080.0818.700
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 1 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.080.080.080.080.0818.950

0.070.070.070.070.0819.200

0.070.070.070.070.0719.450

0.070.070.070.070.0719.700

0.060.070.070.070.0719.950

0.060.060.060.060.0620.200

0.060.060.060.060.0620.450

0.060.060.060.060.0620.700

0.060.060.060.060.0620.950

0.060.060.060.060.0621.200

0.060.060.060.060.0621.450

0.060.060.060.060.0621.700

0.060.060.060.060.0621.950

0.060.060.060.060.0622.200

0.060.060.060.060.0622.450

0.060.060.060.060.0622.700

0.060.060.060.060.0622.950

0.060.060.060.060.0623.200

0.060.060.060.060.0623.450

0.060.060.060.060.0623.700

(N/A)(N/A)(N/A)0.050.0623.950
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: DA #1

Return Event: 2 yearsSubsection: Unit Hydrograph Summary

2 YearStorm Event

years2Return Event

hours24.000Duration

in3.2Depth

hours0.414
Time of Concentration
(Composite)

acres2.670Area (User Defined)

hours0.055
Computational Time
Increment

hours12.140Time to Peak (Computed)

ft³/s3.31Flow (Peak, Computed)

hours0.050Output Increment

hours12.150
Time to Flow (Peak
Interpolated Output)

ft³/s3.29
Flow (Peak Interpolated
Output)

Drainage Area

78.453SCS CN (Composite)

acres2.670Area (User Defined)

in2.7
Maximum Retention
(Pervious)

in0.5
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in1.3
Cumulative Runoff Depth
(Pervious)

ac-ft0.296Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.294Volume

SCS Unit Hydrograph Parameters

hours0.414
Time of Concentration
(Composite)

hours0.055
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: DA #1

Return Event: 2 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s7.31Unit peak, qp

hours0.276Unit peak time, Tp

hours1.104Unit receding limb, Tr

hours1.380Total unit time, Tb
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: DA #1

Return Event: 2 yearsSubsection: Unit Hydrograph (Hydrograph Table)

2 YearStorm Event

years2Return Event

hours24.000Duration

in3.2Depth

hours0.414
Time of Concentration
(Composite)

acres2.670Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.009.950

0.010.010.010.010.0110.200

0.030.020.020.020.0210.450

0.040.040.030.030.0310.700

0.070.060.060.050.0510.950

0.110.100.090.080.0711.200

0.220.180.150.130.1211.450

1.260.860.590.410.2911.700

3.293.182.842.331.7711.950

1.762.082.462.843.1612.200

0.881.001.131.301.5012.450

0.550.590.650.710.7912.700

0.420.440.460.490.5212.950

0.350.360.370.380.4013.200

0.300.310.320.330.3413.450

0.270.280.280.290.3013.700

0.240.250.250.260.2613.950

0.220.220.230.230.2414.200

0.210.210.210.220.2214.450

0.200.200.200.200.2114.700

0.190.190.190.190.2014.950

0.180.180.180.180.1915.200

0.170.170.170.170.1815.450

0.160.160.160.160.1715.700

0.150.150.150.150.1615.950

0.140.140.140.150.1516.200

0.140.140.140.140.1416.450

0.130.130.130.140.1416.700

0.130.130.130.130.1316.950

0.130.130.130.130.1317.200

0.120.120.120.120.1317.450

0.120.120.120.120.1217.700

0.120.120.120.120.1217.950
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: DA #1

Return Event: 2 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.110.110.110.110.1118.200

0.110.110.110.110.1118.450

0.100.110.110.110.1118.700

0.100.100.100.100.1018.950

0.100.100.100.100.1019.200

0.090.090.090.100.1019.450

0.090.090.090.090.0919.700

0.090.090.090.090.0919.950

0.080.080.080.080.0820.200

0.080.080.080.080.0820.450

0.080.080.080.080.0820.700

0.080.080.080.080.0820.950

0.080.080.080.080.0821.200

0.080.080.080.080.0821.450

0.080.080.080.080.0821.700

0.080.080.080.080.0821.950

0.080.080.080.080.0822.200

0.080.080.080.080.0822.450

0.080.080.080.080.0822.700

0.070.080.080.080.0822.950

0.070.070.070.070.0723.200

0.070.070.070.070.0723.450

0.070.070.070.070.0723.700

(N/A)(N/A)(N/A)0.070.0723.950
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: DA #1

Return Event: 5 yearsSubsection: Unit Hydrograph Summary

5 YearStorm Event

years5Return Event

hours24.000Duration

in4.1Depth

hours0.414
Time of Concentration
(Composite)

acres2.670Area (User Defined)

hours0.055
Computational Time
Increment

hours12.140Time to Peak (Computed)

ft³/s5.08Flow (Peak, Computed)

hours0.050Output Increment

hours12.150
Time to Flow (Peak
Interpolated Output)

ft³/s5.04
Flow (Peak Interpolated
Output)

Drainage Area

78.453SCS CN (Composite)

acres2.670Area (User Defined)

in2.7
Maximum Retention
(Pervious)

in0.5
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in2.0
Cumulative Runoff Depth
(Pervious)

ac-ft0.447Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.445Volume

SCS Unit Hydrograph Parameters

hours0.414
Time of Concentration
(Composite)

hours0.055
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: DA #1

Return Event: 5 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s7.31Unit peak, qp

hours0.276Unit peak time, Tp

hours1.104Unit receding limb, Tr

hours1.380Total unit time, Tb
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: DA #1

Return Event: 5 yearsSubsection: Unit Hydrograph (Hydrograph Table)

5 YearStorm Event

years5Return Event

hours24.000Duration

in4.1Depth

hours0.414
Time of Concentration
(Composite)

acres2.670Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.008.800

0.010.010.010.010.019.050

0.020.020.020.010.019.300

0.030.030.020.020.029.550

0.040.040.030.030.039.800

0.050.050.050.040.0410.050

0.070.070.060.060.0610.300

0.100.090.090.080.0810.550

0.130.130.120.110.1010.800

0.190.170.160.150.1411.050

0.280.260.240.220.2011.300

0.740.550.430.350.3111.550

3.712.882.101.491.0411.800

4.294.805.044.934.4512.050

1.922.232.623.113.6912.300

1.031.151.291.461.6712.550

0.700.740.800.860.9312.800

0.550.570.600.630.6613.050

0.470.480.490.510.5313.300

0.410.420.430.440.4513.550

0.360.370.380.390.4013.800

0.330.330.340.350.3614.050

0.300.310.310.320.3214.300

0.290.290.290.300.3014.550

0.270.280.280.280.2814.800

0.260.260.260.270.2715.050

0.250.250.250.250.2615.300

0.230.230.240.240.2415.550

0.220.220.220.230.2315.800

0.200.210.210.210.2116.050

0.200.200.200.200.2016.300

0.190.190.190.190.1916.550

0.180.190.190.190.1916.800
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: DA #1

Return Event: 5 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.180.180.180.180.1817.050

0.170.180.180.180.1817.300

0.170.170.170.170.1717.550

0.160.170.170.170.1717.800

0.160.160.160.160.1618.050

0.150.150.160.160.1618.300

0.150.150.150.150.1518.550

0.140.140.150.150.1518.800

0.140.140.140.140.1419.050

0.130.130.130.140.1419.300

0.130.130.130.130.1319.550

0.120.120.120.130.1319.800

0.120.120.120.120.1220.050

0.110.110.120.120.1220.300

0.110.110.110.110.1120.550

0.110.110.110.110.1120.800

0.110.110.110.110.1121.050

0.110.110.110.110.1121.300

0.110.110.110.110.1121.550

0.110.110.110.110.1121.800

0.110.110.110.110.1122.050

0.110.110.110.110.1122.300

0.110.110.110.110.1122.550

0.100.100.100.100.1022.800

0.100.100.100.100.1023.050

0.100.100.100.100.1023.300

0.100.100.100.100.1023.550

0.100.100.100.100.1023.800
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: DA #1

Return Event: 10 yearsSubsection: Unit Hydrograph Summary

10 YearStorm Event

years10Return Event

hours24.000Duration

in4.8Depth

hours0.414
Time of Concentration
(Composite)

acres2.670Area (User Defined)

hours0.055
Computational Time
Increment

hours12.140Time to Peak (Computed)

ft³/s6.64Flow (Peak, Computed)

hours0.050Output Increment

hours12.150
Time to Flow (Peak
Interpolated Output)

ft³/s6.58
Flow (Peak Interpolated
Output)

Drainage Area

78.453SCS CN (Composite)

acres2.670Area (User Defined)

in2.7
Maximum Retention
(Pervious)

in0.5
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in2.6
Cumulative Runoff Depth
(Pervious)

ac-ft0.582Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.579Volume

SCS Unit Hydrograph Parameters

hours0.414
Time of Concentration
(Composite)

hours0.055
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: DA #1

Return Event: 10 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s7.31Unit peak, qp

hours0.276Unit peak time, Tp

hours1.104Unit receding limb, Tr

hours1.380Total unit time, Tb
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: DA #1

Return Event: 10 yearsSubsection: Unit Hydrograph (Hydrograph Table)

10 YearStorm Event

years10Return Event

hours24.000Duration

in4.8Depth

hours0.414
Time of Concentration
(Composite)

acres2.670Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.007.950

0.010.010.010.010.008.200

0.020.010.010.010.018.450

0.030.020.020.020.028.700

0.040.030.030.030.038.950

0.050.050.040.040.049.200

0.060.060.050.050.059.450

0.070.070.070.060.069.700

0.090.090.080.080.079.950

0.120.110.100.100.0910.200

0.150.140.130.130.1210.450

0.190.180.170.160.1610.700

0.260.240.230.220.2110.950

0.360.330.310.290.2711.200

0.620.520.460.420.3911.450

2.872.061.471.060.7911.700

6.586.475.894.953.8811.950

3.374.014.775.566.2412.200

1.641.862.132.462.8612.450

1.001.081.181.301.4512.700

0.750.790.830.880.9412.950

0.620.640.660.680.7113.200

0.540.550.570.590.6013.450

0.480.490.500.510.5313.700

0.420.430.440.450.4713.950

0.390.390.400.410.4214.200

0.370.370.370.380.3814.450

0.350.350.350.360.3614.700

0.330.330.340.340.3414.950

0.310.320.320.320.3315.200

0.290.300.300.310.3115.450

0.280.280.280.290.2915.700

0.260.260.270.270.2715.950
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: DA #1

Return Event: 10 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.250.250.250.250.2616.200

0.240.240.240.240.2416.450

0.230.230.230.240.2416.700

0.220.230.230.230.2316.950

0.220.220.220.220.2217.200

0.210.210.210.220.2217.450

0.210.210.210.210.2117.700

0.200.200.200.200.2017.950

0.190.190.200.200.2018.200

0.190.190.190.190.1918.450

0.180.180.180.180.1818.700

0.170.170.180.180.1818.950

0.170.170.170.170.1719.200

0.160.160.160.160.1719.450

0.150.150.160.160.1619.700

0.150.150.150.150.1519.950

0.140.140.140.140.1520.200

0.140.140.140.140.1420.450

0.140.140.140.140.1420.700

0.140.140.140.140.1420.950

0.140.140.140.140.1421.200

0.140.140.140.140.1421.450

0.130.130.130.130.1321.700

0.130.130.130.130.1321.950

0.130.130.130.130.1322.200

0.130.130.130.130.1322.450

0.130.130.130.130.1322.700

0.130.130.130.130.1322.950

0.130.130.130.130.1323.200

0.130.130.130.130.1323.450

0.120.120.120.120.1223.700

(N/A)(N/A)(N/A)0.120.1223.950
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: DA #1

Return Event: 25 yearsSubsection: Unit Hydrograph Summary

25 YearStorm Event

years25Return Event

hours24.000Duration

in5.9Depth

hours0.414
Time of Concentration
(Composite)

acres2.670Area (User Defined)

hours0.055
Computational Time
Increment

hours12.140Time to Peak (Computed)

ft³/s9.04Flow (Peak, Computed)

hours0.050Output Increment

hours12.150
Time to Flow (Peak
Interpolated Output)

ft³/s8.95
Flow (Peak Interpolated
Output)

Drainage Area

78.453SCS CN (Composite)

acres2.670Area (User Defined)

in2.7
Maximum Retention
(Pervious)

in0.5
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in3.6
Cumulative Runoff Depth
(Pervious)

ac-ft0.793Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.788Volume

SCS Unit Hydrograph Parameters

hours0.414
Time of Concentration
(Composite)

hours0.055
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

Page 63 of 11227 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

10/10/2016

Bentley PondPack V8i
[08.11.01.54]

Bentley Systems, Inc. Haestad Methods Solution
CenterME2 - Twin Oaks Stormwater.ppc

123 of 614



TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: DA #1

Return Event: 25 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s7.31Unit peak, qp

hours0.276Unit peak time, Tp

hours1.104Unit receding limb, Tr

hours1.380Total unit time, Tb
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: DA #1

Return Event: 25 yearsSubsection: Unit Hydrograph (Hydrograph Table)

25 YearStorm Event

years25Return Event

hours24.000Duration

in5.9Depth

hours0.414
Time of Concentration
(Composite)

acres2.670Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.006.900

0.010.010.010.010.007.150

0.020.010.010.010.017.400

0.020.020.020.020.027.650

0.030.030.030.030.037.900

0.040.040.040.030.038.150

0.050.050.050.040.048.400

0.070.060.060.060.068.650

0.080.080.080.070.078.900

0.100.100.090.090.099.150

0.110.110.110.110.109.400

0.130.130.120.120.129.650

0.160.150.150.140.149.900

0.200.190.180.170.1710.150

0.240.230.220.210.2010.400

0.310.290.280.270.2510.650

0.390.370.350.340.3210.900

0.520.490.460.440.4111.150

0.790.700.640.600.5611.400

2.972.141.571.180.9411.650

8.858.116.885.454.0911.900

5.386.417.508.458.9512.150

2.472.833.273.824.5112.400

1.431.561.721.922.1712.650

1.031.091.151.231.3212.900

0.830.860.890.930.9813.150

0.720.740.760.780.8113.400

0.630.650.670.680.7013.650

0.560.580.590.600.6213.900

0.510.520.530.540.5514.150

0.480.480.490.500.5014.400

0.450.460.460.470.4714.650

0.430.440.440.450.4514.900
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: DA #1

Return Event: 25 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.410.410.420.420.4315.150

0.390.390.390.400.4015.400

0.360.370.370.380.3815.650

0.340.340.350.350.3615.900

0.320.320.330.330.3316.150

0.310.310.310.310.3216.400

0.300.300.300.310.3116.650

0.290.290.290.300.3016.900

0.280.280.290.290.2917.150

0.270.280.280.280.2817.400

0.270.270.270.270.2717.650

0.260.260.260.260.2617.900

0.250.250.250.250.2618.150

0.240.240.240.250.2518.400

0.230.230.240.240.2418.650

0.220.230.230.230.2318.900

0.220.220.220.220.2219.150

0.210.210.210.210.2119.400

0.200.200.200.200.2119.650

0.190.190.190.200.2019.900

0.180.180.190.190.1920.150

0.180.180.180.180.1820.400

0.180.180.180.180.1820.650

0.180.180.180.180.1820.900

0.180.180.180.180.1821.150

0.170.170.170.170.1821.400

0.170.170.170.170.1721.650

0.170.170.170.170.1721.900

0.170.170.170.170.1722.150

0.170.170.170.170.1722.400

0.170.170.170.170.1722.650

0.160.160.160.160.1722.900

0.160.160.160.160.1623.150

0.160.160.160.160.1623.400

0.160.160.160.160.1623.650

(N/A)(N/A)0.160.160.1623.900
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: DA #1

Return Event: 50 yearsSubsection: Unit Hydrograph Summary

50 YearStorm Event

years50Return Event

hours24.000Duration

in6.9Depth

hours0.414
Time of Concentration
(Composite)

acres2.670Area (User Defined)

hours0.055
Computational Time
Increment

hours12.140Time to Peak (Computed)

ft³/s11.10Flow (Peak, Computed)

hours0.050Output Increment

hours12.150
Time to Flow (Peak
Interpolated Output)

ft³/s10.98
Flow (Peak Interpolated
Output)

Drainage Area

78.453SCS CN (Composite)

acres2.670Area (User Defined)

in2.7
Maximum Retention
(Pervious)

in0.5
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in4.4
Cumulative Runoff Depth
(Pervious)

ac-ft0.976Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.971Volume

SCS Unit Hydrograph Parameters

hours0.414
Time of Concentration
(Composite)

hours0.055
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: DA #1

Return Event: 50 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s7.31Unit peak, qp

hours0.276Unit peak time, Tp

hours1.104Unit receding limb, Tr

hours1.380Total unit time, Tb
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: DA #1

Return Event: 50 yearsSubsection: Unit Hydrograph (Hydrograph Table)

50 YearStorm Event

years50Return Event

hours24.000Duration

in6.9Depth

hours0.414
Time of Concentration
(Composite)

acres2.670Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.006.250

0.010.010.010.010.016.500

0.020.020.020.010.016.750

0.030.030.020.020.027.000

0.040.030.030.030.037.250

0.050.040.040.040.047.500

0.060.050.050.050.057.750

0.070.060.060.060.068.000

0.080.080.070.070.078.250

0.100.090.090.090.088.500

0.120.110.110.110.108.750

0.140.140.130.130.129.000

0.160.160.160.150.159.250

0.180.180.170.170.179.500

0.210.200.190.190.189.750

0.250.240.230.220.2110.000

0.300.290.280.270.2610.250

0.370.350.340.320.3110.500

0.460.440.420.400.3810.750

0.580.550.530.500.4811.000

0.790.740.700.660.6211.250

1.531.231.040.920.8511.500

6.815.153.782.742.0211.750

10.3410.9810.8910.028.5512.000

4.645.496.557.829.1712.250

2.322.622.983.433.9712.500

1.481.581.711.872.0712.750

1.121.171.231.301.3813.000

0.940.970.991.031.0713.250

0.820.840.860.890.9113.500

0.720.740.760.780.8013.750

0.640.660.670.690.7114.000

0.590.600.610.620.6314.250
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: DA #1

Return Event: 50 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.560.570.570.580.5814.500

0.530.540.540.550.5514.750

0.500.510.510.520.5315.000

0.480.480.490.490.5015.250

0.450.450.460.460.4715.500

0.420.430.430.440.4415.750

0.390.400.400.410.4116.000

0.370.380.380.380.3916.250

0.360.360.370.370.3716.500

0.350.350.360.360.3616.750

0.340.340.350.350.3517.000

0.330.330.340.340.3417.250

0.320.320.330.330.3317.500

0.310.310.320.320.3217.750

0.300.300.310.310.3118.000

0.290.290.300.300.3018.250

0.280.280.290.290.2918.500

0.270.270.280.280.2818.750

0.260.260.270.270.2719.000

0.250.250.260.260.2619.250

0.240.240.250.250.2519.500

0.230.230.240.240.2419.750

0.220.220.230.230.2320.000

0.220.220.220.220.2220.250

0.210.210.210.210.2220.500

0.210.210.210.210.2120.750

0.210.210.210.210.2121.000

0.210.210.210.210.2121.250

0.210.210.210.210.2121.500

0.200.200.200.200.2021.750

0.200.200.200.200.2022.000

0.200.200.200.200.2022.250

0.200.200.200.200.2022.500

0.200.200.200.200.2022.750

0.190.190.190.190.1923.000

0.190.190.190.190.1923.250

0.190.190.190.190.1923.500

0.190.190.190.190.1923.750

(N/A)(N/A)(N/A)(N/A)0.1924.000
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: DA #1

Return Event: 100 yearsSubsection: Unit Hydrograph Summary

100 YearStorm Event

years100Return Event

hours24.000Duration

in7.9Depth

hours0.414
Time of Concentration
(Composite)

acres2.670Area (User Defined)

hours0.055
Computational Time
Increment

hours12.140Time to Peak (Computed)

ft³/s13.38Flow (Peak, Computed)

hours0.050Output Increment

hours12.150
Time to Flow (Peak
Interpolated Output)

ft³/s13.24
Flow (Peak Interpolated
Output)

Drainage Area

78.453SCS CN (Composite)

acres2.670Area (User Defined)

in2.7
Maximum Retention
(Pervious)

in0.5
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in5.3
Cumulative Runoff Depth
(Pervious)

ac-ft1.182Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft1.177Volume

SCS Unit Hydrograph Parameters

hours0.414
Time of Concentration
(Composite)

hours0.055
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: DA #1

Return Event: 100 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s7.31Unit peak, qp

hours0.276Unit peak time, Tp

hours1.104Unit receding limb, Tr

hours1.380Total unit time, Tb
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: DA #1

Return Event: 100 yearsSubsection: Unit Hydrograph (Hydrograph Table)

100 YearStorm Event

years100Return Event

hours24.000Duration

in7.9Depth

hours0.414
Time of Concentration
(Composite)

acres2.670Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.005.650

0.010.010.010.010.015.900

0.020.020.020.020.016.150

0.030.030.030.030.026.400

0.040.040.040.040.036.650

0.050.050.050.050.046.900

0.060.060.060.060.057.150

0.070.070.070.070.077.400

0.090.080.080.080.087.650

0.100.100.090.090.097.900

0.110.110.110.100.108.150

0.140.130.130.120.128.400

0.160.160.150.150.148.650

0.190.190.180.170.178.900

0.220.220.210.200.209.150

0.240.240.230.230.229.400

0.270.260.250.250.249.650

0.310.300.290.280.289.900

0.370.360.350.330.3210.150

0.450.430.420.400.3910.400

0.550.530.510.490.4710.650

0.690.660.630.600.5810.900

0.900.840.800.760.7211.150

1.321.181.091.020.9511.400

4.683.422.541.931.5511.650

13.1612.1510.418.346.3411.900

7.849.3711.0012.4313.2412.150

3.554.084.735.546.5612.400

2.032.222.462.753.1112.650

1.461.541.641.751.8812.900

1.171.211.261.321.3813.150

1.021.041.071.111.1413.400

0.890.910.940.960.9913.650
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: DA #1

Return Event: 100 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.790.810.830.850.8713.900

0.720.730.740.760.7714.150

0.670.680.690.700.7114.400

0.640.640.650.660.6714.650

0.600.610.620.620.6314.900

0.570.580.580.590.6015.150

0.540.550.550.560.5715.400

0.510.510.520.530.5315.650

0.470.480.490.490.5015.900

0.450.450.460.460.4716.150

0.430.430.440.440.4416.400

0.420.420.420.430.4316.650

0.410.410.410.410.4216.900

0.390.400.400.400.4017.150

0.380.390.390.390.3917.400

0.370.370.380.380.3817.650

0.360.360.360.370.3717.900

0.350.350.350.350.3618.150

0.340.340.340.340.3518.400

0.320.330.330.330.3318.650

0.310.310.320.320.3218.900

0.300.300.300.310.3119.150

0.290.290.290.300.3019.400

0.280.280.280.280.2919.650

0.260.270.270.270.2719.900

0.260.260.260.260.2620.150

0.250.250.250.250.2520.400

0.250.250.250.250.2520.650

0.250.250.250.250.2520.900

0.240.240.240.240.2521.150

0.240.240.240.240.2421.400

0.240.240.240.240.2421.650

0.240.240.240.240.2421.900

0.230.230.240.240.2422.150

0.230.230.230.230.2322.400

0.230.230.230.230.2322.650

0.230.230.230.230.2322.900

0.220.230.230.230.2323.150

0.220.220.220.220.2223.400

0.220.220.220.220.2223.650

(N/A)(N/A)0.220.220.2223.900
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 1 yearsSubsection: Unit Hydrograph Summary

1 YearStorm Event

years1Return Event

hours24.000Duration

in2.7Depth

hours0.173
Time of Concentration
(Composite)

acres1.687Area (User Defined)

hours0.023
Computational Time
Increment

hours12.029Time to Peak (Computed)

ft³/s1.21Flow (Peak, Computed)

hours0.050Output Increment

hours12.050
Time to Flow (Peak
Interpolated Output)

ft³/s1.19
Flow (Peak Interpolated
Output)

Drainage Area

71.000SCS CN (Composite)

acres1.687Area (User Defined)

in4.1
Maximum Retention
(Pervious)

in0.8
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in0.6
Cumulative Runoff Depth
(Pervious)

ac-ft0.082Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.082Volume

SCS Unit Hydrograph Parameters

hours0.173
Time of Concentration
(Composite)

hours0.023
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 1 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s11.02Unit peak, qp

hours0.116Unit peak time, Tp

hours0.463Unit receding limb, Tr

hours0.578Total unit time, Tb
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 1 yearsSubsection: Unit Hydrograph (Hydrograph Table)

1 YearStorm Event

years1Return Event

hours24.000Duration

in2.7Depth

hours0.173
Time of Concentration
(Composite)

acres1.687Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.150.060.020.000.0011.600

1.191.170.950.610.3111.850

0.310.370.470.670.9612.100

0.190.210.230.250.2812.350

0.140.150.150.160.1712.600

0.120.130.130.140.1412.850

0.110.110.110.120.1213.100

0.100.100.100.100.1113.350

0.090.090.090.090.0913.600

0.080.080.080.080.0813.850

0.070.070.070.080.0814.100

0.070.070.070.070.0714.350

0.070.070.070.070.0714.600

0.060.060.070.070.0714.850

0.060.060.060.060.0615.100

0.060.060.060.060.0615.350

0.050.050.060.060.0615.600

0.050.050.050.050.0515.850

0.050.050.050.050.0516.100

0.050.050.050.050.0516.350

0.050.050.050.050.0516.600

0.050.050.050.050.0516.850

0.040.040.040.050.0517.100

0.040.040.040.040.0417.350

0.040.040.040.040.0417.600

0.040.040.040.040.0417.850

0.040.040.040.040.0418.100

0.040.040.040.040.0418.350

0.040.040.040.040.0418.600

0.040.040.040.040.0418.850

0.030.030.040.040.0419.100

0.030.030.030.030.0319.350

0.030.030.030.030.0319.600
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 1 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.030.030.030.030.0319.850

0.030.030.030.030.0320.100

0.030.030.030.030.0320.350

0.030.030.030.030.0320.600

0.030.030.030.030.0320.850

0.030.030.030.030.0321.100

0.030.030.030.030.0321.350

0.030.030.030.030.0321.600

0.030.030.030.030.0321.850

0.030.030.030.030.0322.100

0.030.030.030.030.0322.350

0.030.030.030.030.0322.600

0.030.030.030.030.0322.850

0.030.030.030.030.0323.100

0.030.030.030.030.0323.350

0.030.030.030.030.0323.600

(N/A)0.030.030.030.0323.850
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: DA #2

Return Event: 2 yearsSubsection: Unit Hydrograph Summary

2 YearStorm Event

years2Return Event

hours24.000Duration

in3.2Depth

hours0.173
Time of Concentration
(Composite)

acres1.687Area (User Defined)

hours0.023
Computational Time
Increment

hours12.029Time to Peak (Computed)

ft³/s1.97Flow (Peak, Computed)

hours0.050Output Increment

hours12.000
Time to Flow (Peak
Interpolated Output)

ft³/s1.94
Flow (Peak Interpolated
Output)

Drainage Area

71.000SCS CN (Composite)

acres1.687Area (User Defined)

in4.1
Maximum Retention
(Pervious)

in0.8
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in0.9
Cumulative Runoff Depth
(Pervious)

ac-ft0.127Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.126Volume

SCS Unit Hydrograph Parameters

hours0.173
Time of Concentration
(Composite)

hours0.023
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: DA #2

Return Event: 2 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s11.02Unit peak, qp

hours0.116Unit peak time, Tp

hours0.463Unit receding limb, Tr

hours0.578Total unit time, Tb
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: DA #2

Return Event: 2 yearsSubsection: Unit Hydrograph (Hydrograph Table)

2 YearStorm Event

years2Return Event

hours24.000Duration

in3.2Depth

hours0.173
Time of Concentration
(Composite)

acres1.687Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.010.010.000.0011.300

0.250.140.080.040.0211.550

1.941.671.170.700.4211.800

0.570.731.041.511.9112.050

0.310.340.370.420.4712.300

0.220.230.240.260.2812.550

0.190.190.200.200.2112.800

0.160.160.170.170.1813.050

0.140.150.150.150.1613.300

0.130.130.130.140.1413.550

0.110.120.120.120.1213.800

0.110.110.110.110.1114.050

0.100.100.100.100.1014.300

0.100.100.100.100.1014.550

0.090.090.090.090.1014.800

0.090.090.090.090.0915.050

0.080.080.080.090.0915.300

0.080.080.080.080.0815.550

0.070.070.070.080.0815.800

0.070.070.070.070.0716.050

0.070.070.070.070.0716.300

0.070.070.070.070.0716.550

0.060.070.070.070.0716.800

0.060.060.060.060.0617.050

0.060.060.060.060.0617.300

0.060.060.060.060.0617.550

0.060.060.060.060.0617.800

0.060.060.060.060.0618.050

0.050.050.050.060.0618.300

0.050.050.050.050.0518.550

0.050.050.050.050.0518.800

0.050.050.050.050.0519.050

0.050.050.050.050.0519.300
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: DA #2

Return Event: 2 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.050.050.050.050.0519.550

0.040.040.040.040.0419.800

0.040.040.040.040.0420.050

0.040.040.040.040.0420.300

0.040.040.040.040.0420.550

0.040.040.040.040.0420.800

0.040.040.040.040.0421.050

0.040.040.040.040.0421.300

0.040.040.040.040.0421.550

0.040.040.040.040.0421.800

0.040.040.040.040.0422.050

0.040.040.040.040.0422.300

0.040.040.040.040.0422.550

0.040.040.040.040.0422.800

0.040.040.040.040.0423.050

0.040.040.040.040.0423.300

0.040.040.040.040.0423.550

0.040.040.040.040.0423.800
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: DA #2

Return Event: 5 yearsSubsection: Unit Hydrograph Summary

5 YearStorm Event

years5Return Event

hours24.000Duration

in4.1Depth

hours0.173
Time of Concentration
(Composite)

acres1.687Area (User Defined)

hours0.023
Computational Time
Increment

hours12.006Time to Peak (Computed)

ft³/s3.31Flow (Peak, Computed)

hours0.050Output Increment

hours12.000
Time to Flow (Peak
Interpolated Output)

ft³/s3.29
Flow (Peak Interpolated
Output)

Drainage Area

71.000SCS CN (Composite)

acres1.687Area (User Defined)

in4.1
Maximum Retention
(Pervious)

in0.8
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in1.5
Cumulative Runoff Depth
(Pervious)

ac-ft0.207Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.206Volume

SCS Unit Hydrograph Parameters

hours0.173
Time of Concentration
(Composite)

hours0.023
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: DA #2

Return Event: 5 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s11.02Unit peak, qp

hours0.116Unit peak time, Tp

hours0.463Unit receding limb, Tr

hours0.578Total unit time, Tb
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: DA #2

Return Event: 5 yearsSubsection: Unit Hydrograph (Hydrograph Table)

5 YearStorm Event

years5Return Event

hours24.000Duration

in4.1Depth

hours0.173
Time of Concentration
(Composite)

acres1.687Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.000.000.000.0010.500

0.020.020.010.010.0110.750

0.040.040.030.030.0211.000

0.080.070.070.060.0511.250

0.400.250.170.120.0911.500

2.952.181.410.930.6111.750

1.161.672.463.163.2912.000

0.520.580.650.740.9012.250

0.350.370.400.430.4712.500

0.290.300.310.320.3412.750

0.250.260.260.270.2813.000

0.220.230.230.240.2413.250

0.200.200.210.210.2213.500

0.180.180.180.190.1913.750

0.160.160.160.170.1714.000

0.150.150.160.160.1614.250

0.150.150.150.150.1514.500

0.140.140.140.140.1414.750

0.130.130.130.140.1415.000

0.120.130.130.130.1315.250

0.120.120.120.120.1215.500

0.110.110.110.110.1215.750

0.100.100.110.110.1116.000

0.100.100.100.100.1016.250

0.100.100.100.100.1016.500

0.100.100.100.100.1016.750

0.090.090.090.100.1017.000

0.090.090.090.090.0917.250

0.090.090.090.090.0917.500

0.090.090.090.090.0917.750

0.080.080.080.080.0918.000

0.080.080.080.080.0818.250

0.080.080.080.080.0818.500
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: DA #2

Return Event: 5 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.070.080.080.080.0818.750

0.070.070.070.070.0719.000

0.070.070.070.070.0719.250

0.070.070.070.070.0719.500

0.060.060.060.070.0719.750

0.060.060.060.060.0620.000

0.060.060.060.060.0620.250

0.060.060.060.060.0620.500

0.060.060.060.060.0620.750

0.060.060.060.060.0621.000

0.060.060.060.060.0621.250

0.060.060.060.060.0621.500

0.060.060.060.060.0621.750

0.060.060.060.060.0622.000

0.060.060.060.060.0622.250

0.060.060.060.060.0622.500

0.060.060.060.060.0622.750

0.060.060.060.060.0623.000

0.050.050.060.060.0623.250

0.050.050.050.050.0523.500

0.050.050.050.050.0523.750

(N/A)(N/A)(N/A)(N/A)0.0524.000
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: DA #2

Return Event: 10 yearsSubsection: Unit Hydrograph Summary

10 YearStorm Event

years10Return Event

hours24.000Duration

in4.8Depth

hours0.173
Time of Concentration
(Composite)

acres1.687Area (User Defined)

hours0.023
Computational Time
Increment

hours12.006Time to Peak (Computed)

ft³/s4.55Flow (Peak, Computed)

hours0.050Output Increment

hours12.000
Time to Flow (Peak
Interpolated Output)

ft³/s4.53
Flow (Peak Interpolated
Output)

Drainage Area

71.000SCS CN (Composite)

acres1.687Area (User Defined)

in4.1
Maximum Retention
(Pervious)

in0.8
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in2.0
Cumulative Runoff Depth
(Pervious)

ac-ft0.281Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.280Volume

SCS Unit Hydrograph Parameters

hours0.173
Time of Concentration
(Composite)

hours0.023
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: DA #2

Return Event: 10 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s11.02Unit peak, qp

hours0.116Unit peak time, Tp

hours0.463Unit receding limb, Tr

hours0.578Total unit time, Tb
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: DA #2

Return Event: 10 yearsSubsection: Unit Hydrograph (Hydrograph Table)

10 YearStorm Event

years10Return Event

hours24.000Duration

in4.8Depth

hours0.173
Time of Concentration
(Composite)

acres1.687Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.000.000.000.009.800

0.010.010.010.010.0110.050

0.030.020.020.020.0210.300

0.040.040.040.030.0310.550

0.070.060.060.050.0510.800

0.110.100.090.080.0711.050

0.180.160.150.130.1211.300

0.970.660.430.290.2111.550

4.534.133.132.081.4311.800

1.191.552.243.324.2912.050

0.620.690.760.860.9812.300

0.440.460.480.520.5612.550

0.370.380.390.410.4212.800

0.320.320.330.340.3613.050

0.280.290.290.300.3113.300

0.250.250.260.270.2713.550

0.220.230.230.240.2413.800

0.200.210.210.210.2214.050

0.190.200.200.200.2014.300

0.190.190.190.190.1914.550

0.180.180.180.180.1814.800

0.170.170.170.170.1715.050

0.160.160.160.160.1715.300

0.150.150.150.150.1615.550

0.140.140.140.140.1515.800

0.130.130.130.140.1416.050

0.130.130.130.130.1316.300

0.130.130.130.130.1316.550

0.120.120.120.120.1216.800

0.120.120.120.120.1217.050

0.120.120.120.120.1217.300

0.110.110.110.110.1117.550

0.110.110.110.110.1117.800
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: DA #2

Return Event: 10 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.110.110.110.110.1118.050

0.100.100.100.100.1018.300

0.100.100.100.100.1018.550

0.090.100.100.100.1018.800

0.090.090.090.090.0919.050

0.090.090.090.090.0919.300

0.080.080.090.090.0919.550

0.080.080.080.080.0819.800

0.080.080.080.080.0820.050

0.080.080.080.080.0820.300

0.080.080.080.080.0820.550

0.080.080.080.080.0820.800

0.080.080.080.080.0821.050

0.070.070.070.080.0821.300

0.070.070.070.070.0721.550

0.070.070.070.070.0721.800

0.070.070.070.070.0722.050

0.070.070.070.070.0722.300

0.070.070.070.070.0722.550

0.070.070.070.070.0722.800

0.070.070.070.070.0723.050

0.070.070.070.070.0723.300

0.070.070.070.070.0723.550

0.070.070.070.070.0723.800
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: DA #2

Return Event: 25 yearsSubsection: Unit Hydrograph Summary

25 YearStorm Event

years25Return Event

hours24.000Duration

in5.9Depth

hours0.173
Time of Concentration
(Composite)

acres1.687Area (User Defined)

hours0.023
Computational Time
Increment

hours12.006Time to Peak (Computed)

ft³/s6.51Flow (Peak, Computed)

hours0.050Output Increment

hours12.000
Time to Flow (Peak
Interpolated Output)

ft³/s6.50
Flow (Peak Interpolated
Output)

Drainage Area

71.000SCS CN (Composite)

acres1.687Area (User Defined)

in4.1
Maximum Retention
(Pervious)

in0.8
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in2.8
Cumulative Runoff Depth
(Pervious)

ac-ft0.400Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.399Volume

SCS Unit Hydrograph Parameters

hours0.173
Time of Concentration
(Composite)

hours0.023
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: DA #2

Return Event: 25 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s11.02Unit peak, qp

hours0.116Unit peak time, Tp

hours0.463Unit receding limb, Tr

hours0.578Total unit time, Tb
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: DA #2

Return Event: 25 yearsSubsection: Unit Hydrograph (Hydrograph Table)

25 YearStorm Event

years25Return Event

hours24.000Duration

in5.9Depth

hours0.173
Time of Concentration
(Composite)

acres1.687Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.000.000.000.008.850

0.010.010.010.010.019.100

0.020.020.020.020.019.350

0.030.030.030.020.029.600

0.040.040.040.030.039.850

0.060.050.050.050.0410.100

0.080.080.070.070.0610.350

0.110.100.100.090.0810.600

0.150.140.130.130.1210.850

0.230.210.190.180.1611.100

0.370.320.290.270.2511.350

2.241.571.090.730.5011.600

6.076.506.024.663.1911.850

1.361.652.153.134.6612.100

0.770.850.941.041.1712.350

0.570.600.620.660.7112.600

0.480.500.520.530.5512.850

0.420.430.440.450.4713.100

0.370.380.390.400.4113.350

0.330.340.340.350.3613.600

0.290.300.310.310.3213.850

0.270.270.280.280.2914.100

0.260.260.260.270.2714.350

0.250.250.250.250.2614.600

0.230.240.240.240.2414.850

0.220.220.230.230.2315.100

0.210.210.210.220.2215.350

0.200.200.200.200.2115.600

0.180.190.190.190.1915.850

0.180.180.180.180.1816.100

0.170.170.170.170.1716.350

0.170.170.170.170.1716.600

0.160.160.160.160.1716.850
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: DA #2

Return Event: 25 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.160.160.160.160.1617.100

0.150.150.150.160.1617.350

0.150.150.150.150.1517.600

0.140.140.150.150.1517.850

0.140.140.140.140.1418.100

0.130.130.140.140.1418.350

0.130.130.130.130.1318.600

0.120.130.130.130.1318.850

0.120.120.120.120.1219.100

0.120.120.120.120.1219.350

0.110.110.110.110.1119.600

0.110.110.110.110.1119.850

0.100.100.100.100.1020.100

0.100.100.100.100.1020.350

0.100.100.100.100.1020.600

0.100.100.100.100.1020.850

0.100.100.100.100.1021.100

0.100.100.100.100.1021.350

0.100.100.100.100.1021.600

0.100.100.100.100.1021.850

0.100.100.100.100.1022.100

0.100.100.100.100.1022.350

0.090.090.090.090.0922.600

0.090.090.090.090.0922.850

0.090.090.090.090.0923.100

0.090.090.090.090.0923.350

0.090.090.090.090.0923.600

(N/A)0.090.090.090.0923.850
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: DA #2

Return Event: 50 yearsSubsection: Unit Hydrograph Summary

50 YearStorm Event

years50Return Event

hours24.000Duration

in6.9Depth

hours0.173
Time of Concentration
(Composite)

acres1.687Area (User Defined)

hours0.023
Computational Time
Increment

hours12.006Time to Peak (Computed)

ft³/s8.23Flow (Peak, Computed)

hours0.050Output Increment

hours12.000
Time to Flow (Peak
Interpolated Output)

ft³/s8.22
Flow (Peak Interpolated
Output)

Drainage Area

71.000SCS CN (Composite)

acres1.687Area (User Defined)

in4.1
Maximum Retention
(Pervious)

in0.8
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in3.6
Cumulative Runoff Depth
(Pervious)

ac-ft0.506Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.505Volume

SCS Unit Hydrograph Parameters

hours0.173
Time of Concentration
(Composite)

hours0.023
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: DA #2

Return Event: 50 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s11.02Unit peak, qp

hours0.116Unit peak time, Tp

hours0.463Unit receding limb, Tr

hours0.578Total unit time, Tb

Page 96 of 11227 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

10/10/2016

Bentley PondPack V8i
[08.11.01.54]

Bentley Systems, Inc. Haestad Methods Solution
CenterME2 - Twin Oaks Stormwater.ppc

156 of 614



TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: DA #2

Return Event: 50 yearsSubsection: Unit Hydrograph (Hydrograph Table)

50 YearStorm Event

years50Return Event

hours24.000Duration

in6.9Depth

hours0.173
Time of Concentration
(Composite)

acres1.687Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.008.100

0.010.010.010.010.018.350

0.020.020.020.010.018.600

0.030.030.020.020.028.850

0.040.040.030.030.039.100

0.050.040.040.040.049.350

0.060.060.050.050.059.600

0.080.070.070.070.069.850

0.100.090.090.090.0810.100

0.130.120.120.110.1110.350

0.170.160.150.150.1410.600

0.230.220.210.190.1810.850

0.330.310.280.260.2511.100

0.520.450.420.390.3611.350

2.992.121.491.000.7011.600

7.628.227.696.034.1911.850

1.682.042.683.905.8212.100

0.951.041.161.281.4512.350

0.700.730.760.810.8712.600

0.590.610.630.660.6812.850

0.510.520.540.550.5713.100

0.450.460.470.490.5013.350

0.400.410.420.430.4413.600

0.360.360.370.380.3913.850

0.330.330.340.340.3514.100

0.320.320.320.320.3314.350

0.300.300.310.310.3114.600

0.280.290.290.290.3014.850

0.270.270.280.280.2815.100

0.250.260.260.260.2715.350

0.240.240.240.250.2515.600

0.220.230.230.230.2315.850

0.210.210.220.220.2216.100
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: DA #2

Return Event: 50 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.210.210.210.210.2116.350

0.200.200.200.200.2116.600

0.200.200.200.200.2016.850

0.190.190.190.190.2017.100

0.180.190.190.190.1917.350

0.180.180.180.180.1817.600

0.170.170.180.180.1817.850

0.170.170.170.170.1718.100

0.160.160.160.170.1718.350

0.160.160.160.160.1618.600

0.150.150.150.150.1618.850

0.140.150.150.150.1519.100

0.140.140.140.140.1419.350

0.130.130.140.140.1419.600

0.130.130.130.130.1319.850

0.120.120.130.130.1320.100

0.120.120.120.120.1220.350

0.120.120.120.120.1220.600

0.120.120.120.120.1220.850

0.120.120.120.120.1221.100

0.120.120.120.120.1221.350

0.120.120.120.120.1221.600

0.120.120.120.120.1221.850

0.120.120.120.120.1222.100

0.110.110.110.120.1222.350

0.110.110.110.110.1122.600

0.110.110.110.110.1122.850

0.110.110.110.110.1123.100

0.110.110.110.110.1123.350

0.110.110.110.110.1123.600

(N/A)0.110.110.110.1123.850
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: DA #2

Return Event: 100 yearsSubsection: Unit Hydrograph Summary

100 YearStorm Event

years100Return Event

hours24.000Duration

in7.9Depth

hours0.173
Time of Concentration
(Composite)

acres1.687Area (User Defined)

hours0.023
Computational Time
Increment

hours12.006Time to Peak (Computed)

ft³/s10.16Flow (Peak, Computed)

hours0.050Output Increment

hours12.000
Time to Flow (Peak
Interpolated Output)

ft³/s10.16
Flow (Peak Interpolated
Output)

Drainage Area

71.000SCS CN (Composite)

acres1.687Area (User Defined)

in4.1
Maximum Retention
(Pervious)

in0.8
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in4.5
Cumulative Runoff Depth
(Pervious)

ac-ft0.627Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.625Volume

SCS Unit Hydrograph Parameters

hours0.173
Time of Concentration
(Composite)

hours0.023
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: DA #2

Return Event: 100 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s11.02Unit peak, qp

hours0.116Unit peak time, Tp

hours0.463Unit receding limb, Tr

hours0.578Total unit time, Tb
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: DA #2

Return Event: 100 yearsSubsection: Unit Hydrograph (Hydrograph Table)

100 YearStorm Event

years100Return Event

hours24.000Duration

in7.9Depth

hours0.173
Time of Concentration
(Composite)

acres1.687Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.007.400

0.010.010.010.010.017.650

0.020.020.010.010.017.900

0.020.020.020.020.028.150

0.030.030.030.030.038.400

0.050.040.040.040.048.650

0.060.060.050.050.058.900

0.070.070.070.070.069.150

0.080.080.080.080.079.400

0.100.100.090.090.099.650

0.130.120.120.110.119.900

0.160.150.140.140.1310.150

0.200.190.180.180.1710.400

0.260.250.240.220.2110.650

0.340.320.310.290.2810.900

0.490.460.420.390.3611.150

0.940.700.600.560.5311.400

5.333.852.761.951.3311.650

7.139.3610.169.587.5811.900

1.752.032.483.264.7612.150

1.051.141.261.401.5512.400

0.820.850.880.920.9712.650

0.680.710.730.760.7912.900

0.600.610.630.640.6613.150

0.530.540.550.570.5813.400

0.470.480.490.500.5113.650

0.420.430.440.450.4613.900

0.390.400.400.400.4114.150

0.370.380.380.380.3914.400

0.360.360.360.370.3714.650

0.340.340.340.350.3514.900

0.320.320.330.330.3315.150

0.300.300.310.310.3115.400
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: DA #2

Return Event: 100 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.280.280.290.290.3015.650

0.260.260.270.270.2815.900

0.250.250.260.260.2616.150

0.250.250.250.250.2516.400

0.240.240.240.240.2416.650

0.230.230.240.240.2416.900

0.230.230.230.230.2317.150

0.220.220.220.220.2217.400

0.210.210.210.220.2217.650

0.210.210.210.210.2117.900

0.200.200.200.200.2018.150

0.190.190.190.200.2018.400

0.180.190.190.190.1918.650

0.180.180.180.180.1818.900

0.170.170.170.170.1819.150

0.160.170.170.170.1719.400

0.160.160.160.160.1619.650

0.150.150.150.150.1619.900

0.150.150.150.150.1520.150

0.150.150.150.150.1520.400

0.140.150.150.150.1520.650

0.140.140.140.140.1420.900

0.140.140.140.140.1421.150

0.140.140.140.140.1421.400

0.140.140.140.140.1421.650

0.140.140.140.140.1421.900

0.140.140.140.140.1422.150

0.140.140.140.140.1422.400

0.130.130.130.140.1422.650

0.130.130.130.130.1322.900

0.130.130.130.130.1323.150

0.130.130.130.130.1323.400

0.130.130.130.130.1323.650

(N/A)(N/A)0.130.130.1323.900
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: O-1

Return Event: 1 yearsSubsection: Addition Summary

Summary for Hydrograph Addition at 'O-1'

Upstream NodeUpstream Link

DA #1<Catchment to Outflow Node>

DA #2<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

2.2412.1500.206DA #1Flow (From)

1.1912.0500.082DA #2Flow (From)

3.1112.1000.287O-1Flow (In)
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: O-1

Return Event: 2 yearsSubsection: Addition Summary

Summary for Hydrograph Addition at 'O-1'

Upstream NodeUpstream Link

DA #1<Catchment to Outflow Node>

DA #2<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

3.2912.1500.294DA #1Flow (From)

1.9412.0000.126DA #2Flow (From)

4.7512.0500.421O-1Flow (In)
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: O-1

Return Event: 5 yearsSubsection: Addition Summary

Summary for Hydrograph Addition at 'O-1'

Upstream NodeUpstream Link

DA #1<Catchment to Outflow Node>

DA #2<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

5.0412.1500.445DA #1Flow (From)

3.2912.0000.206DA #2Flow (From)

7.6112.0500.651O-1Flow (In)
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: O-1

Return Event: 10 yearsSubsection: Addition Summary

Summary for Hydrograph Addition at 'O-1'

Upstream NodeUpstream Link

DA #1<Catchment to Outflow Node>

DA #2<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

6.5812.1500.579DA #1Flow (From)

4.5312.0000.280DA #2Flow (From)

10.1712.0500.859O-1Flow (In)
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: O-1

Return Event: 25 yearsSubsection: Addition Summary

Summary for Hydrograph Addition at 'O-1'

Upstream NodeUpstream Link

DA #1<Catchment to Outflow Node>

DA #2<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

8.9512.1500.788DA #1Flow (From)

6.5012.0000.399DA #2Flow (From)

14.1712.0501.187O-1Flow (In)
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: O-1

Return Event: 50 yearsSubsection: Addition Summary

Summary for Hydrograph Addition at 'O-1'

Upstream NodeUpstream Link

DA #1<Catchment to Outflow Node>

DA #2<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

10.9812.1500.971DA #1Flow (From)

8.2212.0000.505DA #2Flow (From)

17.6412.0501.476O-1Flow (In)
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TWIN OAKS ME2 - PRE-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: O-1

Return Event: 100 yearsSubsection: Addition Summary

Summary for Hydrograph Addition at 'O-1'

Upstream NodeUpstream Link

DA #1<Catchment to Outflow Node>

DA #2<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

13.2412.1501.177DA #1Flow (From)

10.1612.0000.625DA #2Flow (From)

21.5112.0501.802O-1Flow (In)
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Scenario: Post-Development 1 year
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Subsection: Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

5.7211.9500.3211
Post-Development 1
year

DA #1

7.4211.9500.4212
Post-Development 2
year

DA #1

10.0811.9500.5815
Post-Development 5
year

DA #1

12.3211.9500.71810
Post-Development 10
year

DA #1

15.6311.9500.92425
Post-Development 25
year

DA #1

18.4111.9501.10150
Post-Development 50
year

DA #1

21.4511.9501.295100
Post-Development
100 year

DA #1

0.9412.0500.0641
Post-Development 1
year

DA #3

1.5112.0000.0962
Post-Development 2
year

DA #3

2.4812.0000.1545
Post-Development 5
year

DA #3

3.3612.0000.20710
Post-Development 10
year

DA #3

4.7412.0000.29125
Post-Development 25
year

DA #3

5.9512.0000.36650
Post-Development 50
year

DA #3

7.3012.0000.451100
Post-Development
100 year

DA #3

0.3812.2000.0401
Post-Development 1
year

DA #2

0.6412.1500.0622
Post-Development 2
year

DA #2

1.1012.1500.1015
Post-Development 5
year

DA #2

1.5312.1500.13710
Post-Development 10
year

DA #2

2.2012.1500.19525
Post-Development 25
year

DA #2

2.8012.1500.24650
Post-Development 50
year

DA #2

3.4712.1500.305100
Post-Development
100 year

DA #2

Node Summary
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Subsection: Master Network Summary

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

1.2912.0500.2121
Post-Development 1
year

O-1

2.0812.0500.3142
Post-Development 2
year

O-1

3.4612.0500.4945
Post-Development 5
year

O-1

4.7212.0500.65610
Post-Development 10
year

O-1

6.6912.0500.90925
Post-Development 25
year

O-1

8.4312.0001.16750
Post-Development 50
year

O-1

10.7012.0501.485100
Post-Development
100 year

O-1

Pond Summary

Maximum
Pond Storage

(ac-ft)

Maximum
Water

Surface
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

(N/A)(N/A)5.7211.9500.3211
Post-
Development
1 year

PO-1 (IN)

0.230108.410.1216.9000.1091
Post-
Development
1 year

PO-1 (OUT)

(N/A)(N/A)7.4211.9500.4212
Post-
Development
2 year

PO-1 (IN)

0.299108.500.1715.9500.1562
Post-
Development
2 year

PO-1 (OUT)

(N/A)(N/A)10.0811.9500.5815
Post-
Development
5 year

PO-1 (IN)

0.405108.640.2615.2500.2395
Post-
Development
5 year

PO-1 (OUT)

(N/A)(N/A)12.3211.9500.71810
Post-
Development
10 year

PO-1 (IN)

0.497108.760.3414.8500.31210
Post-
Development
10 year

PO-1 (OUT)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Subsection: Master Network Summary

Pond Summary

Maximum
Pond Storage

(ac-ft)

Maximum
Water

Surface
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

(N/A)(N/A)15.6311.9500.92425
Post-
Development
25 year

PO-1 (IN)

0.639108.940.4714.4500.42325
Post-
Development
25 year

PO-1 (OUT)

(N/A)(N/A)18.4111.9501.10150
Post-
Development
50 year

PO-1 (IN)

0.717109.041.0413.0000.55550
Post-
Development
50 year

PO-1 (OUT)

(N/A)(N/A)21.4511.9501.295100
Post-
Development
100 year

PO-1 (IN)

0.786109.132.1512.4500.729100
Post-
Development
100 year

PO-1 (OUT)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Time-Depth - 1

Return Event: 1 yearsSubsection: Time-Depth Curve

Time-Depth Curve: 1 Year

1 YearLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years1Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.00.00.00.00.01.000

0.10.10.00.00.01.500

0.10.10.10.10.12.000

0.10.10.10.10.12.500

0.10.10.10.10.13.000

0.10.10.10.10.13.500

0.10.10.10.10.14.000

0.20.20.20.20.14.500

0.20.20.20.20.25.000

0.20.20.20.20.25.500

0.20.20.20.20.26.000

0.30.30.20.20.26.500

0.30.30.30.30.37.000

0.30.30.30.30.37.500

0.30.30.30.30.38.000

0.40.40.40.40.48.500

0.40.40.40.40.49.000

0.50.50.50.40.49.500

0.50.50.50.50.510.000

0.60.60.60.60.510.500

0.70.70.70.70.611.000

1.51.20.90.80.811.500

1.91.91.91.81.812.000

2.12.02.02.02.012.500

2.12.12.12.12.113.000

2.22.22.22.22.113.500

2.22.22.22.22.214.000

2.32.32.32.32.214.500

2.32.32.32.32.315.000

2.42.32.32.32.315.500

2.42.42.42.42.416.000

2.42.42.42.42.416.500
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Time-Depth - 1

Return Event: 1 yearsSubsection: Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

2.42.42.42.42.417.000

2.52.52.52.42.417.500

2.52.52.52.52.518.000

2.52.52.52.52.518.500

2.52.52.52.52.519.000

2.52.52.52.52.519.500

2.62.62.62.62.620.000

2.62.62.62.62.620.500

2.62.62.62.62.621.000

2.62.62.62.62.621.500

2.62.62.62.62.622.000

2.62.62.62.62.622.500

2.72.72.72.72.623.000

2.72.72.72.72.723.500

(N/A)(N/A)(N/A)(N/A)2.724.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: Time-Depth - 1

Return Event: 10 yearsSubsection: Time-Depth Curve

Time-Depth Curve: 10 Year

10 YearLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years10Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.10.10.10.10.11.000

0.10.10.10.10.11.500

0.10.10.10.10.12.000

0.20.20.10.10.12.500

0.20.20.20.20.23.000

0.20.20.20.20.23.500

0.30.30.20.20.24.000

0.30.30.30.30.34.500

0.30.30.30.30.35.000

0.40.40.40.40.35.500

0.40.40.40.40.46.000

0.50.50.50.40.46.500

0.50.50.50.50.57.000

0.60.60.50.50.57.500

0.60.60.60.60.68.000

0.70.70.70.70.68.500

0.80.80.70.70.79.000

0.90.80.80.80.89.500

1.00.90.90.90.910.000

1.11.11.01.01.010.500

1.31.31.21.21.111.000

2.72.11.71.51.411.500

3.53.53.43.33.212.000

3.73.73.63.63.612.500

3.83.83.83.83.713.000

4.03.93.93.93.913.500

4.04.04.04.04.014.000

4.14.14.14.14.114.500

4.24.24.24.14.115.000

4.24.24.24.24.215.500

4.34.34.34.34.316.000

4.44.34.34.34.316.500

Page 6 of 29727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

10/10/2016

Bentley PondPack V8i
[08.11.01.54]

Bentley Systems, Inc. Haestad Methods Solution
CenterME2 - Twin Oaks Stormwater.ppc

187 of 614



TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: Time-Depth - 1

Return Event: 10 yearsSubsection: Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

4.44.44.44.44.417.000

4.44.44.44.44.417.500

4.54.54.54.54.518.000

4.54.54.54.54.518.500

4.64.64.64.54.519.000

4.64.64.64.64.619.500

4.64.64.64.64.620.000

4.74.74.74.64.620.500

4.74.74.74.74.721.000

4.74.74.74.74.721.500

4.84.74.74.74.722.000

4.84.84.84.84.822.500

4.84.84.84.84.823.000

4.84.84.84.84.823.500

(N/A)(N/A)(N/A)(N/A)4.824.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: Time-Depth - 1

Return Event: 100 yearsSubsection: Time-Depth Curve

Time-Depth Curve: 100 Year

100 YearLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years100Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.10.10.10.00.00.500

0.10.10.10.10.11.000

0.20.20.10.10.11.500

0.20.20.20.20.22.000

0.30.30.20.20.22.500

0.30.30.30.30.33.000

0.40.40.30.30.33.500

0.40.40.40.40.44.000

0.50.50.50.40.44.500

0.50.50.50.50.55.000

0.60.60.60.60.65.500

0.70.70.70.60.66.000

0.80.70.70.70.76.500

0.80.80.80.80.87.000

0.90.90.90.90.97.500

1.01.01.01.00.98.000

1.11.11.11.11.08.500

1.31.21.21.21.29.000

1.41.41.31.31.39.500

1.61.51.51.51.410.000

1.81.71.71.61.610.500

2.12.12.01.91.811.000

4.53.42.82.42.211.500

5.75.65.55.45.212.000

6.06.05.95.85.812.500

6.26.26.26.16.113.000

6.46.46.46.36.313.500

6.66.56.56.56.414.000

6.76.76.66.66.614.500

6.86.86.86.76.715.000

6.96.96.96.86.815.500

7.07.07.06.96.916.000

7.17.17.07.07.016.500
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: Time-Depth - 1

Return Event: 100 yearsSubsection: Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

7.27.17.17.17.117.000

7.27.27.27.27.217.500

7.37.37.37.37.218.000

7.47.37.37.37.318.500

7.47.47.47.47.419.000

7.57.57.57.47.419.500

7.57.57.57.57.520.000

7.67.67.67.57.520.500

7.67.67.67.67.621.000

7.77.77.77.67.621.500

7.77.77.77.77.722.000

7.87.87.77.77.722.500

7.87.87.87.87.823.000

7.97.87.87.87.823.500

(N/A)(N/A)(N/A)(N/A)7.924.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: Time-Depth - 1

Return Event: 2 yearsSubsection: Time-Depth Curve

Time-Depth Curve: 2 Year

2 YearLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years2Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.00.00.00.00.01.000

0.10.10.10.10.11.500

0.10.10.10.10.12.000

0.10.10.10.10.12.500

0.10.10.10.10.13.000

0.20.10.10.10.13.500

0.20.20.20.20.24.000

0.20.20.20.20.24.500

0.20.20.20.20.25.000

0.30.20.20.20.25.500

0.30.30.30.30.36.000

0.30.30.30.30.36.500

0.30.30.30.30.37.000

0.40.40.40.40.47.500

0.40.40.40.40.48.000

0.50.50.40.40.48.500

0.50.50.50.50.59.000

0.60.60.50.50.59.500

0.60.60.60.60.610.000

0.70.70.70.70.710.500

0.90.80.80.80.811.000

1.81.41.11.00.911.500

2.32.32.32.22.112.000

2.52.52.42.42.412.500

2.62.62.52.52.513.000

2.62.62.62.62.613.500

2.72.72.72.72.714.000

2.82.72.72.72.714.500

2.82.82.82.82.815.000

2.82.82.82.82.815.500

2.92.92.92.92.916.000

2.92.92.92.92.916.500
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: Time-Depth - 1

Return Event: 2 yearsSubsection: Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

2.92.92.92.92.917.000

3.03.03.03.03.017.500

3.03.03.03.03.018.000

3.03.03.03.03.018.500

3.13.13.03.03.019.000

3.13.13.13.13.119.500

3.13.13.13.13.120.000

3.13.13.13.13.120.500

3.13.13.13.13.121.000

3.23.23.23.13.121.500

3.23.23.23.23.222.000

3.23.23.23.23.222.500

3.23.23.23.23.223.000

3.23.23.23.23.223.500

(N/A)(N/A)(N/A)(N/A)3.224.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: Time-Depth - 1

Return Event: 25 yearsSubsection: Time-Depth Curve

Time-Depth Curve: 25 Year

25 YearLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years25Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.10.00.00.00.00.500

0.10.10.10.10.11.000

0.10.10.10.10.11.500

0.20.20.10.10.12.000

0.20.20.20.20.22.500

0.20.20.20.20.23.000

0.30.30.30.30.23.500

0.30.30.30.30.34.000

0.40.40.30.30.34.500

0.40.40.40.40.45.000

0.50.50.40.40.45.500

0.50.50.50.50.56.000

0.60.60.60.50.56.500

0.60.60.60.60.67.000

0.70.70.70.70.67.500

0.80.80.70.70.78.000

0.90.80.80.80.88.500

0.90.90.90.90.99.000

1.11.01.01.01.09.500

1.21.21.11.11.110.000

1.41.31.31.21.210.500

1.61.51.51.41.411.000

3.42.62.11.81.711.500

4.34.24.14.03.912.000

4.54.54.54.44.412.500

4.74.74.64.64.613.000

4.84.84.84.84.713.500

4.94.94.94.94.914.000

5.05.05.05.05.014.500

5.15.15.15.15.115.000

5.25.25.25.25.115.500

5.35.35.25.25.216.000

5.35.35.35.35.316.500
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: Time-Depth - 1

Return Event: 25 yearsSubsection: Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

5.45.45.45.45.317.000

5.55.45.45.45.417.500

5.55.55.55.55.518.000

5.65.55.55.55.518.500

5.65.65.65.65.619.000

5.65.65.65.65.619.500

5.75.75.75.75.620.000

5.75.75.75.75.720.500

5.85.75.75.75.721.000

5.85.85.85.85.821.500

5.85.85.85.85.822.000

5.95.85.85.85.822.500

5.95.95.95.95.923.000

5.95.95.95.95.923.500

(N/A)(N/A)(N/A)(N/A)5.924.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: Time-Depth - 1

Return Event: 5 yearsSubsection: Time-Depth Curve

Time-Depth Curve: 5 Year

5 YearLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years5Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.00.00.00.00.00.500

0.10.10.10.00.01.000

0.10.10.10.10.11.500

0.10.10.10.10.12.000

0.10.10.10.10.12.500

0.20.20.20.10.13.000

0.20.20.20.20.23.500

0.20.20.20.20.24.000

0.30.20.20.20.24.500

0.30.30.30.30.35.000

0.30.30.30.30.35.500

0.40.40.30.30.36.000

0.40.40.40.40.46.500

0.40.40.40.40.47.000

0.50.50.50.50.47.500

0.50.50.50.50.58.000

0.60.60.60.60.58.500

0.70.60.60.60.69.000

0.70.70.70.70.79.500

0.80.80.80.80.710.000

0.90.90.90.90.810.500

1.11.11.01.01.011.000

2.31.81.51.31.211.500

3.02.92.92.82.712.000

3.13.13.13.13.012.500

3.33.23.23.23.213.000

3.43.33.33.33.313.500

3.43.43.43.43.414.000

3.53.53.53.53.414.500

3.63.53.53.53.515.000

3.63.63.63.63.615.500

3.73.63.63.63.616.000

3.73.73.73.73.716.500
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: Time-Depth - 1

Return Event: 5 yearsSubsection: Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

3.73.73.73.73.717.000

3.83.83.83.83.717.500

3.83.83.83.83.818.000

3.83.83.83.83.818.500

3.93.93.93.93.919.000

3.93.93.93.93.919.500

3.93.93.93.93.920.000

4.04.03.93.93.920.500

4.04.04.04.04.021.000

4.04.04.04.04.021.500

4.04.04.04.04.022.000

4.14.14.04.04.022.500

4.14.14.14.14.123.000

4.14.14.14.14.123.500

(N/A)(N/A)(N/A)(N/A)4.124.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: Time-Depth - 1

Return Event: 50 yearsSubsection: Time-Depth Curve

Time-Depth Curve: 50 Year

50 YearLabel

hours0.000Start Time

hours0.100Increment

hours24.000End Time

years50Return Event

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

0.00.00.00.00.00.000

0.10.10.00.00.00.500

0.10.10.10.10.11.000

0.10.10.10.10.11.500

0.20.20.20.20.22.000

0.20.20.20.20.22.500

0.30.30.30.20.23.000

0.30.30.30.30.33.500

0.40.40.30.30.34.000

0.40.40.40.40.44.500

0.50.50.50.40.45.000

0.50.50.50.50.55.500

0.60.60.60.60.56.000

0.70.70.60.60.66.500

0.70.70.70.70.77.000

0.80.80.80.80.77.500

0.90.90.90.80.88.000

1.01.00.90.90.98.500

1.11.11.11.01.09.000

1.21.21.21.11.19.500

1.41.31.31.31.210.000

1.61.51.51.41.410.500

1.91.81.71.71.611.000

3.93.02.42.11.911.500

5.04.94.84.74.512.000

5.25.25.15.15.012.500

5.45.45.45.35.313.000

5.65.65.55.55.513.500

5.75.75.75.65.614.000

5.85.85.85.85.714.500

5.95.95.95.95.815.000

6.06.06.06.05.915.500

6.16.16.16.06.016.000

6.26.16.16.16.116.500
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: Time-Depth - 1

Return Event: 50 yearsSubsection: Time-Depth Curve

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.
Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Depth
(in)

Time
(hours)

6.26.26.26.26.217.000

6.36.36.36.36.217.500

6.46.36.36.36.318.000

6.46.46.46.46.418.500

6.56.56.46.46.419.000

6.56.56.56.56.519.500

6.66.56.56.56.520.000

6.66.66.66.66.620.500

6.66.66.66.66.621.000

6.76.76.76.76.721.500

6.76.76.76.76.722.000

6.86.86.76.76.722.500

6.86.86.86.86.823.000

6.86.86.86.86.823.500

(N/A)(N/A)(N/A)(N/A)6.924.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 1 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft100.00Hydraulic Length

0.011Manning's n

ft/ft0.010Slope

in3.22 Year 24 Hour Depth

ft/s1.05Average Velocity

hours0.026
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft165.00Hydraulic Length

FalseIs Paved?

ft/ft0.012Slope

ft/s1.78Average Velocity

hours0.026
Segment Time of
Concentration

Segment #3: TR-55 Shallow Concentrated Flow

ft219.00Hydraulic Length

FalseIs Paved?

ft/ft0.005Slope

ft/s1.08Average Velocity

hours0.056
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.108
Time of Concentration
(Composite)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 1 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 2 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft100.00Hydraulic Length

0.011Manning's n

ft/ft0.010Slope

in3.22 Year 24 Hour Depth

ft/s1.05Average Velocity

hours0.026
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft165.00Hydraulic Length

FalseIs Paved?

ft/ft0.012Slope

ft/s1.78Average Velocity

hours0.026
Segment Time of
Concentration

Segment #3: TR-55 Shallow Concentrated Flow

ft219.00Hydraulic Length

FalseIs Paved?

ft/ft0.005Slope

ft/s1.08Average Velocity

hours0.056
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.108
Time of Concentration
(Composite)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 2 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 5 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft100.00Hydraulic Length

0.011Manning's n

ft/ft0.010Slope

in3.22 Year 24 Hour Depth

ft/s1.05Average Velocity

hours0.026
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft165.00Hydraulic Length

FalseIs Paved?

ft/ft0.012Slope

ft/s1.78Average Velocity

hours0.026
Segment Time of
Concentration

Segment #3: TR-55 Shallow Concentrated Flow

ft219.00Hydraulic Length

FalseIs Paved?

ft/ft0.005Slope

ft/s1.08Average Velocity

hours0.056
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.108
Time of Concentration
(Composite)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 5 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 10 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft100.00Hydraulic Length

0.011Manning's n

ft/ft0.010Slope

in3.22 Year 24 Hour Depth

ft/s1.05Average Velocity

hours0.026
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft165.00Hydraulic Length

FalseIs Paved?

ft/ft0.012Slope

ft/s1.78Average Velocity

hours0.026
Segment Time of
Concentration

Segment #3: TR-55 Shallow Concentrated Flow

ft219.00Hydraulic Length

FalseIs Paved?

ft/ft0.005Slope

ft/s1.08Average Velocity

hours0.056
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.108
Time of Concentration
(Composite)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 10 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 25 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft100.00Hydraulic Length

0.011Manning's n

ft/ft0.010Slope

in3.22 Year 24 Hour Depth

ft/s1.05Average Velocity

hours0.026
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft165.00Hydraulic Length

FalseIs Paved?

ft/ft0.012Slope

ft/s1.78Average Velocity

hours0.026
Segment Time of
Concentration

Segment #3: TR-55 Shallow Concentrated Flow

ft219.00Hydraulic Length

FalseIs Paved?

ft/ft0.005Slope

ft/s1.08Average Velocity

hours0.056
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.108
Time of Concentration
(Composite)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 25 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 50 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft100.00Hydraulic Length

0.011Manning's n

ft/ft0.010Slope

in3.22 Year 24 Hour Depth

ft/s1.05Average Velocity

hours0.026
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft165.00Hydraulic Length

FalseIs Paved?

ft/ft0.012Slope

ft/s1.78Average Velocity

hours0.026
Segment Time of
Concentration

Segment #3: TR-55 Shallow Concentrated Flow

ft219.00Hydraulic Length

FalseIs Paved?

ft/ft0.005Slope

ft/s1.08Average Velocity

hours0.056
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.108
Time of Concentration
(Composite)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 50 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 100 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft100.00Hydraulic Length

0.011Manning's n

ft/ft0.010Slope

in3.22 Year 24 Hour Depth

ft/s1.05Average Velocity

hours0.026
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft165.00Hydraulic Length

FalseIs Paved?

ft/ft0.012Slope

ft/s1.78Average Velocity

hours0.026
Segment Time of
Concentration

Segment #3: TR-55 Shallow Concentrated Flow

ft219.00Hydraulic Length

FalseIs Paved?

ft/ft0.005Slope

ft/s1.08Average Velocity

hours0.056
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.108
Time of Concentration
(Composite)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 100 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 1 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft100.00Hydraulic Length

0.130Manning's n

ft/ft0.020Slope

in3.22 Year 24 Hour Depth

ft/s0.19Average Velocity

hours0.145
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft111.00Hydraulic Length

FalseIs Paved?

ft/ft0.023Slope

ft/s2.45Average Velocity

hours0.013
Segment Time of
Concentration

Segment #3: TR-55 Channel Flow

ft²1.5Flow Area

ft443.00Hydraulic Length

0.130Manning's n

ft/ft0.007Slope

ft4.24Wetted Perimeter

ft/s0.48Average Velocity

hours0.256
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.414
Time of Concentration
(Composite)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 1 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

(0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))Tc =

Tc= Time of concentration, hours
n= Manning's n
Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Where:
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 2 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft100.00Hydraulic Length

0.130Manning's n

ft/ft0.020Slope

in3.22 Year 24 Hour Depth

ft/s0.19Average Velocity

hours0.145
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft111.00Hydraulic Length

FalseIs Paved?

ft/ft0.023Slope

ft/s2.45Average Velocity

hours0.013
Segment Time of
Concentration

Segment #3: TR-55 Channel Flow

ft²1.5Flow Area

ft443.00Hydraulic Length

0.130Manning's n

ft/ft0.007Slope

ft4.24Wetted Perimeter

ft/s0.48Average Velocity

hours0.256
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.414
Time of Concentration
(Composite)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 2 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

(0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))Tc =

Tc= Time of concentration, hours
n= Manning's n
Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Where:
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 5 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft100.00Hydraulic Length

0.130Manning's n

ft/ft0.020Slope

in3.22 Year 24 Hour Depth

ft/s0.19Average Velocity

hours0.145
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft111.00Hydraulic Length

FalseIs Paved?

ft/ft0.023Slope

ft/s2.45Average Velocity

hours0.013
Segment Time of
Concentration

Segment #3: TR-55 Channel Flow

ft²1.5Flow Area

ft443.00Hydraulic Length

0.130Manning's n

ft/ft0.007Slope

ft4.24Wetted Perimeter

ft/s0.48Average Velocity

hours0.256
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.414
Time of Concentration
(Composite)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 5 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

(0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))Tc =

Tc= Time of concentration, hours
n= Manning's n
Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Where:
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 10 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft100.00Hydraulic Length

0.130Manning's n

ft/ft0.020Slope

in3.22 Year 24 Hour Depth

ft/s0.19Average Velocity

hours0.145
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft111.00Hydraulic Length

FalseIs Paved?

ft/ft0.023Slope

ft/s2.45Average Velocity

hours0.013
Segment Time of
Concentration

Segment #3: TR-55 Channel Flow

ft²1.5Flow Area

ft443.00Hydraulic Length

0.130Manning's n

ft/ft0.007Slope

ft4.24Wetted Perimeter

ft/s0.48Average Velocity

hours0.256
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.414
Time of Concentration
(Composite)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 10 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

(0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))Tc =

Tc= Time of concentration, hours
n= Manning's n
Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Where:

Page 39 of 29727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

10/10/2016

Bentley PondPack V8i
[08.11.01.54]

Bentley Systems, Inc. Haestad Methods Solution
CenterME2 - Twin Oaks Stormwater.ppc

220 of 614



TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 25 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft100.00Hydraulic Length

0.130Manning's n

ft/ft0.020Slope

in3.22 Year 24 Hour Depth

ft/s0.19Average Velocity

hours0.145
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft111.00Hydraulic Length

FalseIs Paved?

ft/ft0.023Slope

ft/s2.45Average Velocity

hours0.013
Segment Time of
Concentration

Segment #3: TR-55 Channel Flow

ft²1.5Flow Area

ft443.00Hydraulic Length

0.130Manning's n

ft/ft0.007Slope

ft4.24Wetted Perimeter

ft/s0.48Average Velocity

hours0.256
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.414
Time of Concentration
(Composite)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 25 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

(0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))Tc =

Tc= Time of concentration, hours
n= Manning's n
Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Where:
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 50 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft100.00Hydraulic Length

0.130Manning's n

ft/ft0.020Slope

in3.22 Year 24 Hour Depth

ft/s0.19Average Velocity

hours0.145
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft111.00Hydraulic Length

FalseIs Paved?

ft/ft0.023Slope

ft/s2.45Average Velocity

hours0.013
Segment Time of
Concentration

Segment #3: TR-55 Channel Flow

ft²1.5Flow Area

ft443.00Hydraulic Length

0.130Manning's n

ft/ft0.007Slope

ft4.24Wetted Perimeter

ft/s0.48Average Velocity

hours0.256
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.414
Time of Concentration
(Composite)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 50 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

(0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))Tc =

Tc= Time of concentration, hours
n= Manning's n
Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Where:
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 100 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft100.00Hydraulic Length

0.130Manning's n

ft/ft0.020Slope

in3.22 Year 24 Hour Depth

ft/s0.19Average Velocity

hours0.145
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft111.00Hydraulic Length

FalseIs Paved?

ft/ft0.023Slope

ft/s2.45Average Velocity

hours0.013
Segment Time of
Concentration

Segment #3: TR-55 Channel Flow

ft²1.5Flow Area

ft443.00Hydraulic Length

0.130Manning's n

ft/ft0.007Slope

ft4.24Wetted Perimeter

ft/s0.48Average Velocity

hours0.256
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.414
Time of Concentration
(Composite)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 100 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

(0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))Tc =

Tc= Time of concentration, hours
n= Manning's n
Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Where:
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #3

Return Event: 1 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft78.00Hydraulic Length

0.130Manning's n

ft/ft0.038Slope

in3.22 Year 24 Hour Depth

ft/s0.24Average Velocity

hours0.092
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft25.00Hydraulic Length

TrueIs Paved?

ft/ft0.020Slope

ft/s2.87Average Velocity

hours0.002
Segment Time of
Concentration

Segment #3: TR-55 Shallow Concentrated Flow

ft412.00Hydraulic Length

FalseIs Paved?

ft/ft0.008Slope

ft/s1.44Average Velocity

hours0.079
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.173
Time of Concentration
(Composite)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #3

Return Event: 1 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #3

Return Event: 2 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft78.00Hydraulic Length

0.130Manning's n

ft/ft0.038Slope

in3.22 Year 24 Hour Depth

ft/s0.24Average Velocity

hours0.092
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft25.00Hydraulic Length

TrueIs Paved?

ft/ft0.020Slope

ft/s2.87Average Velocity

hours0.002
Segment Time of
Concentration

Segment #3: TR-55 Shallow Concentrated Flow

ft412.00Hydraulic Length

FalseIs Paved?

ft/ft0.008Slope

ft/s1.44Average Velocity

hours0.079
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.173
Time of Concentration
(Composite)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #3

Return Event: 2 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #3

Return Event: 5 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft78.00Hydraulic Length

0.130Manning's n

ft/ft0.038Slope

in3.22 Year 24 Hour Depth

ft/s0.24Average Velocity

hours0.092
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft25.00Hydraulic Length

TrueIs Paved?

ft/ft0.020Slope

ft/s2.87Average Velocity

hours0.002
Segment Time of
Concentration

Segment #3: TR-55 Shallow Concentrated Flow

ft412.00Hydraulic Length

FalseIs Paved?

ft/ft0.008Slope

ft/s1.44Average Velocity

hours0.079
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.173
Time of Concentration
(Composite)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #3

Return Event: 5 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #3

Return Event: 10 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft78.00Hydraulic Length

0.130Manning's n

ft/ft0.038Slope

in3.22 Year 24 Hour Depth

ft/s0.24Average Velocity

hours0.092
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft25.00Hydraulic Length

TrueIs Paved?

ft/ft0.020Slope

ft/s2.87Average Velocity

hours0.002
Segment Time of
Concentration

Segment #3: TR-55 Shallow Concentrated Flow

ft412.00Hydraulic Length

FalseIs Paved?

ft/ft0.008Slope

ft/s1.44Average Velocity

hours0.079
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.173
Time of Concentration
(Composite)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #3

Return Event: 10 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #3

Return Event: 25 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft78.00Hydraulic Length

0.130Manning's n

ft/ft0.038Slope

in3.22 Year 24 Hour Depth

ft/s0.24Average Velocity

hours0.092
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft25.00Hydraulic Length

TrueIs Paved?

ft/ft0.020Slope

ft/s2.87Average Velocity

hours0.002
Segment Time of
Concentration

Segment #3: TR-55 Shallow Concentrated Flow

ft412.00Hydraulic Length

FalseIs Paved?

ft/ft0.008Slope

ft/s1.44Average Velocity

hours0.079
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.173
Time of Concentration
(Composite)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #3

Return Event: 25 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #3

Return Event: 50 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft78.00Hydraulic Length

0.130Manning's n

ft/ft0.038Slope

in3.22 Year 24 Hour Depth

ft/s0.24Average Velocity

hours0.092
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft25.00Hydraulic Length

TrueIs Paved?

ft/ft0.020Slope

ft/s2.87Average Velocity

hours0.002
Segment Time of
Concentration

Segment #3: TR-55 Shallow Concentrated Flow

ft412.00Hydraulic Length

FalseIs Paved?

ft/ft0.008Slope

ft/s1.44Average Velocity

hours0.079
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.173
Time of Concentration
(Composite)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #3

Return Event: 50 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #3

Return Event: 100 yearsSubsection: Time of Concentration Calculations

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

ft78.00Hydraulic Length

0.130Manning's n

ft/ft0.038Slope

in3.22 Year 24 Hour Depth

ft/s0.24Average Velocity

hours0.092
Segment Time of
Concentration

Segment #2: TR-55 Shallow Concentrated Flow

ft25.00Hydraulic Length

TrueIs Paved?

ft/ft0.020Slope

ft/s2.87Average Velocity

hours0.002
Segment Time of
Concentration

Segment #3: TR-55 Shallow Concentrated Flow

ft412.00Hydraulic Length

FalseIs Paved?

ft/ft0.008Slope

ft/s1.44Average Velocity

hours0.079
Segment Time of
Concentration

Time of Concentration (Composite)

hours0.173
Time of Concentration
(Composite)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #3

Return Event: 100 yearsSubsection: Time of Concentration Calculations

==== SCS Channel Flow

R = Qa / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

(Lf / V) / 3600

Tc =

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600

Tc =

V= Velocity, ft/sec
Sf= Slope, ft/ft
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Subsection: Unit Hydrograph Equations

Unit Hydrograph Method (Computational Notes)
Definition of Terms

Total area (acres): At = Ai+ApAt

Impervious area (acres)Ai

Pervious area (acres)Ap

Runoff curve number for impervious areaCNi

Runoff curve number for pervious areaCNp

f loss constant infiltration (depth/time)fLoss

Saturated Hydraulic Conductivity (depth/time)gKs

Volumetric Moisture DeficitMd

Capillary Suction (length)Psi

Horton Infiltration Decay Rate (time^-1)hK

Initial Infiltration Rate (depth/time)fo

Ultimate(capacity)Infiltration Rate (depth/time)fc

Initial Abstraction (length)Ia

Computational increment (duration of unit excess rainfall)
Default dt is smallest value of 0.1333Tc, rtm, and th
(Smallest dt is then adjusted to match up with Tp)

dt

User specified override computational main time increment
(only used if UDdt is => .1333Tc)

UDdt

Point on distribution curve (fraction of P) for time step tD(t)

2 / (1 + (Tr/Tp)): default K = 0.75: (for Tr/Tp = 1.67)K

Hydrograph shape factor = Unit Conversions * K: = ((1hr/3600sec) *
(1ft/12in) * ((5280ft)**2/sq.mi)) * K
Default Ks = 645.333 * 0.75 = 484

Ks

Lag time from center of excess runoff (dt) to Tp: Lag = 0.6TcLag

Total precipitation depth, inchesP

Accumulated rainfall at time step tPa(t)

Incremental rainfall at time step tPi(t)

Peak discharge (cfs) for 1in. runoff, for 1hr, for 1 sq.mi. = (Ks * A * Q) /
Tp (where Q = 1in. runoff, A=sq.mi.)

qp

Unit hydrograph ordinate (cfs) at time step tQu(t)

Final hydrograph ordinate (cfs) at time step tQ(t)

Accumulated runoff (inches) at time step t for impervious areaRai(t)

Accumulated runoff (inches) at time step t for pervious areaRap(t)

Incremental runoff (inches) at time step t for impervious areaRii(t)

Incremental runoff (inches) at time step t for pervious areaRip(t)

Incremental weighted total runoff (inches)R(t)

Time increment for rainfall tableRtm

S for impervious area: Si = (1000/CNi) - 10Si

S for pervious area: Sp = (1000/CNp) - 10Sp

Time step (row) numbert

Time of concentrationTc

Time (hrs) of entire unit hydrograph: Tb = Tp + TrTb

Time (hrs) to peak of a unit hydrograph: Tp = (dt/2) + LagTp

Time (hrs) of receding limb of unit hydrograph: Tr = ratio of TpTr

Page 60 of 29727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

10/10/2016

Bentley PondPack V8i
[08.11.01.54]

Bentley Systems, Inc. Haestad Methods Solution
CenterME2 - Twin Oaks Stormwater.ppc

241 of 614



TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Subsection: Unit Hydrograph Equations

Unit Hydrograph Method
Computational Notes
Precipitation

Time for time step tColumn (1)

D(t) = Point on distribution curve for time step tColumn (2)

Pi(t) = Pa(t) - Pa(t-1): Col.(4) - Preceding Col.(4)Column (3)

Pa(t) = D(t) x P: Col.(2) x PColumn (4)

Pervious Area Runoff (using SCS Runoff CN Method)

Rap(t) = Accumulated pervious runoff for time step t
If (Pa(t) is <= 0.2Sp) then use: Rap(t) = 0.0
If (Pa(t) is > 0.2Sp) then use:

Rap(t) = (Col.(4)-0.2Sp)**2 / (Col.(4)+0.8Sp)

Column (5)

Rip(t) = Incremental pervious runoff for time step t
Rip(t) = Rap(t) - Rap(t-1)
Rip(t) = Col.(5) for current row - Col.(5) for preceding row.

Column (6)

Impervious Area Runoff

Did not specify to use impervious areas.Column (7 & 8)...

Incremental Weighted Runoff

R(t) = (Ap/At) x Rip(t) + (Ai/At) x Rii(t)
R(t) = (Ap/At) x Col.(6) + (Ai/At) x Col.(8)

Column (9)

SCS Unit Hydrograph Method

Q(t) is computed with the SCS unit hydrograph method
using R(t) and Qu(t).

Column (10)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 1 yearsSubsection: Unit Hydrograph Summary

1 YearStorm Event

years1Return Event

hours24.000Duration

in2.7Depth

hours0.108
Time of Concentration
(Composite)

acres2.366Area (User Defined)

hours0.014
Computational Time
Increment

hours11.934Time to Peak (Computed)

ft³/s5.76Flow (Peak, Computed)

hours0.050Output Increment

hours11.950
Time to Flow (Peak
Interpolated Output)

ft³/s5.72
Flow (Peak Interpolated
Output)

Drainage Area

89.244SCS CN (Composite)

acres2.366Area (User Defined)

in1.2
Maximum Retention
(Pervious)

in0.2
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in1.6
Cumulative Runoff Depth
(Pervious)

ac-ft0.322Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.321Volume

SCS Unit Hydrograph Parameters

hours0.108
Time of Concentration
(Composite)

hours0.014
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 1 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s24.70Unit peak, qp

hours0.072Unit peak time, Tp

hours0.289Unit receding limb, Tr

hours0.362Total unit time, Tb
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 1 yearsSubsection: Unit Hydrograph (Hydrograph Table)

1 YearStorm Event

years1Return Event

hours24.000Duration

in2.7Depth

hours0.108
Time of Concentration
(Composite)

acres2.366Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.006.700

0.010.010.000.000.006.950

0.010.010.010.010.017.200

0.010.010.010.010.017.450

0.010.010.010.010.017.700

0.020.020.020.020.027.950

0.020.020.020.020.028.200

0.030.030.030.030.028.450

0.040.040.030.030.038.700

0.040.040.040.040.048.950

0.050.050.050.050.059.200

0.060.050.050.050.059.450

0.070.070.060.060.069.700

0.080.080.080.070.079.950

0.100.100.100.090.0910.200

0.130.120.120.110.1110.450

0.170.160.150.140.1410.700

0.220.210.190.180.1710.950

0.310.290.270.250.2411.200

0.960.670.460.350.3311.450

5.263.682.671.951.4411.700

1.352.224.095.175.7211.950

0.680.740.800.891.0312.200

0.450.480.520.560.6312.450

0.380.390.410.420.4312.700

0.320.330.340.350.3712.950

0.280.290.300.300.3113.200

0.250.250.260.270.2813.450

0.220.230.230.240.2413.700

0.200.200.210.210.2213.950

0.190.190.190.200.2014.200

0.180.180.190.190.1914.450

0.170.170.180.180.1814.700
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #1

Return Event: 1 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.160.160.170.170.1714.950

0.150.160.160.160.1615.200

0.140.150.150.150.1515.450

0.130.140.140.140.1415.700

0.130.130.130.130.1315.950

0.120.120.120.130.1316.200

0.120.120.120.120.1216.450

0.120.120.120.120.1216.700

0.110.110.110.120.1216.950

0.110.110.110.110.1117.200

0.110.110.110.110.1117.450

0.100.100.100.110.1117.700

0.100.100.100.100.1017.950

0.100.100.100.100.1018.200

0.090.090.090.100.1018.450

0.090.090.090.090.0918.700

0.090.090.090.090.0918.950

0.080.080.080.080.0919.200

0.080.080.080.080.0819.450

0.080.080.080.080.0819.700

0.070.070.070.070.0819.950

0.070.070.070.070.0720.200

0.070.070.070.070.0720.450

0.070.070.070.070.0720.700

0.070.070.070.070.0720.950

0.070.070.070.070.0721.200

0.070.070.070.070.0721.450

0.070.070.070.070.0721.700

0.070.070.070.070.0721.950

0.070.070.070.070.0722.200

0.070.070.070.070.0722.450

0.070.070.070.070.0722.700

0.070.070.070.070.0722.950

0.060.060.060.060.0623.200

0.060.060.060.060.0623.450

0.060.060.060.060.0623.700

(N/A)(N/A)(N/A)0.060.0623.950
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: DA #1

Return Event: 2 yearsSubsection: Unit Hydrograph Summary

2 YearStorm Event

years2Return Event

hours24.000Duration

in3.2Depth

hours0.108
Time of Concentration
(Composite)

acres2.366Area (User Defined)

hours0.014
Computational Time
Increment

hours11.934Time to Peak (Computed)

ft³/s7.51Flow (Peak, Computed)

hours0.050Output Increment

hours11.950
Time to Flow (Peak
Interpolated Output)

ft³/s7.42
Flow (Peak Interpolated
Output)

Drainage Area

89.244SCS CN (Composite)

acres2.366Area (User Defined)

in1.2
Maximum Retention
(Pervious)

in0.2
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in2.1
Cumulative Runoff Depth
(Pervious)

ac-ft0.422Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.421Volume

SCS Unit Hydrograph Parameters

hours0.108
Time of Concentration
(Composite)

hours0.014
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: DA #1

Return Event: 2 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s24.70Unit peak, qp

hours0.072Unit peak time, Tp

hours0.289Unit receding limb, Tr

hours0.362Total unit time, Tb
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: DA #1

Return Event: 2 yearsSubsection: Unit Hydrograph (Hydrograph Table)

2 YearStorm Event

years2Return Event

hours24.000Duration

in3.2Depth

hours0.108
Time of Concentration
(Composite)

acres2.366Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.005.800

0.010.010.000.000.006.050

0.010.010.010.010.016.300

0.010.010.010.010.016.550

0.020.020.020.010.016.800

0.020.020.020.020.027.050

0.030.020.020.020.027.300

0.030.030.030.030.037.550

0.030.030.030.030.037.800

0.040.040.040.040.038.050

0.050.050.050.040.048.300

0.060.060.050.050.058.550

0.070.070.070.060.068.800

0.080.080.080.070.079.050

0.080.080.080.080.089.300

0.100.090.090.090.099.550

0.120.110.110.100.109.800

0.140.130.130.120.1210.050

0.170.160.160.150.1510.300

0.210.200.190.180.1810.550

0.270.250.240.230.2210.800

0.360.340.320.300.2811.050

0.500.470.440.410.3911.300

2.651.971.330.930.6411.550

6.677.426.904.893.5811.800

1.131.311.722.845.2412.050

0.710.790.860.941.0212.300

0.530.550.570.600.6612.550

0.440.460.480.500.5112.800

0.380.390.400.410.4313.050

0.340.350.360.370.3713.300

0.300.310.310.320.3313.550

0.270.270.280.290.2913.800
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: DA #1

Return Event: 2 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.250.250.250.260.2614.050

0.240.240.240.240.2414.300

0.220.230.230.230.2314.550

0.210.210.220.220.2214.800

0.200.200.200.210.2115.050

0.190.190.190.200.2015.300

0.180.180.180.180.1915.550

0.160.170.170.170.1715.800

0.160.160.160.160.1616.050

0.150.150.150.160.1616.300

0.150.150.150.150.1516.550

0.140.150.150.150.1516.800

0.140.140.140.140.1417.050

0.140.140.140.140.1417.300

0.130.130.130.130.1417.550

0.130.130.130.130.1317.800

0.120.120.130.130.1318.050

0.120.120.120.120.1218.300

0.110.120.120.120.1218.550

0.110.110.110.110.1118.800

0.110.110.110.110.1119.050

0.100.100.100.100.1119.300

0.100.100.100.100.1019.550

0.090.090.090.100.1019.800

0.090.090.090.090.0920.050

0.090.090.090.090.0920.300

0.090.090.090.090.0920.550

0.090.090.090.090.0920.800

0.090.090.090.090.0921.050

0.090.090.090.090.0921.300

0.090.090.090.090.0921.550

0.090.090.090.090.0921.800

0.080.080.080.080.0822.050

0.080.080.080.080.0822.300

0.080.080.080.080.0822.550

0.080.080.080.080.0822.800

0.080.080.080.080.0823.050

0.080.080.080.080.0823.300

0.080.080.080.080.0823.550

0.080.080.080.080.0823.800
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: DA #1

Return Event: 5 yearsSubsection: Unit Hydrograph Summary

5 YearStorm Event

years5Return Event

hours24.000Duration

in4.1Depth

hours0.108
Time of Concentration
(Composite)

acres2.366Area (User Defined)

hours0.014
Computational Time
Increment

hours11.934Time to Peak (Computed)

ft³/s10.23Flow (Peak, Computed)

hours0.050Output Increment

hours11.950
Time to Flow (Peak
Interpolated Output)

ft³/s10.08
Flow (Peak Interpolated
Output)

Drainage Area

89.244SCS CN (Composite)

acres2.366Area (User Defined)

in1.2
Maximum Retention
(Pervious)

in0.2
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in3.0
Cumulative Runoff Depth
(Pervious)

ac-ft0.582Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.581Volume

SCS Unit Hydrograph Parameters

hours0.108
Time of Concentration
(Composite)

hours0.014
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: DA #1

Return Event: 5 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s24.70Unit peak, qp

hours0.072Unit peak time, Tp

hours0.289Unit receding limb, Tr

hours0.362Total unit time, Tb
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: DA #1

Return Event: 5 yearsSubsection: Unit Hydrograph (Hydrograph Table)

5 YearStorm Event

years5Return Event

hours24.000Duration

in4.1Depth

hours0.108
Time of Concentration
(Composite)

acres2.366Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.004.850

0.010.010.010.010.005.100

0.010.010.010.010.015.350

0.020.020.020.010.015.600

0.020.020.020.020.025.850

0.030.030.030.020.026.100

0.030.030.030.030.036.350

0.040.040.040.030.036.600

0.040.040.040.040.046.850

0.050.050.050.050.047.100

0.060.050.050.050.057.350

0.060.060.060.060.067.600

0.070.070.060.060.067.850

0.080.080.070.070.078.100

0.090.090.090.080.088.350

0.110.110.100.100.108.600

0.130.120.120.120.118.850

0.130.130.130.130.139.100

0.140.140.140.140.149.350

0.170.160.150.150.159.600

0.190.190.180.180.179.850

0.230.220.220.210.2010.100

0.280.270.260.250.2410.350

0.340.330.310.300.2910.600

0.420.400.390.370.3610.850

0.580.540.510.470.4511.100

0.940.730.690.650.6111.350

5.033.762.821.921.3511.600

7.038.9910.089.476.7811.850

1.351.511.742.303.8012.100

0.870.941.051.141.2512.350

0.680.700.730.760.8012.600

0.570.590.610.630.6612.850
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: DA #1

Return Event: 5 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.490.510.520.530.5513.100

0.430.440.460.470.4813.350

0.390.400.400.410.4213.600

0.340.350.360.370.3813.850

0.320.320.330.330.3414.100

0.310.310.310.320.3214.350

0.290.290.300.300.3014.600

0.270.280.280.280.2914.850

0.260.260.270.270.2715.100

0.240.250.250.250.2615.350

0.230.230.230.240.2415.600

0.210.210.220.220.2215.850

0.210.210.210.210.2116.100

0.200.200.200.200.2016.350

0.190.200.200.200.2016.600

0.190.190.190.190.1916.850

0.180.180.180.190.1917.100

0.180.180.180.180.1817.350

0.170.170.170.170.1817.600

0.170.170.170.170.1717.850

0.160.160.160.160.1618.100

0.150.160.160.160.1618.350

0.150.150.150.150.1518.600

0.140.140.150.150.1518.850

0.140.140.140.140.1419.100

0.130.130.130.140.1419.350

0.130.130.130.130.1319.600

0.120.120.120.120.1319.850

0.120.120.120.120.1220.100

0.120.120.120.120.1220.350

0.120.120.120.120.1220.600

0.120.120.120.120.1220.850

0.110.110.110.120.1221.100

0.110.110.110.110.1121.350

0.110.110.110.110.1121.600

0.110.110.110.110.1121.850

0.110.110.110.110.1122.100

0.110.110.110.110.1122.350

0.110.110.110.110.1122.600

0.110.110.110.110.1122.850

0.110.110.110.110.1123.100

0.100.100.100.100.1123.350
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: DA #1

Return Event: 5 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.100.100.100.100.1023.600

(N/A)0.100.100.100.1023.850
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: DA #1

Return Event: 10 yearsSubsection: Unit Hydrograph Summary

10 YearStorm Event

years10Return Event

hours24.000Duration

in4.8Depth

hours0.108
Time of Concentration
(Composite)

acres2.366Area (User Defined)

hours0.014
Computational Time
Increment

hours11.934Time to Peak (Computed)

ft³/s12.51Flow (Peak, Computed)

hours0.050Output Increment

hours11.950
Time to Flow (Peak
Interpolated Output)

ft³/s12.32
Flow (Peak Interpolated
Output)

Drainage Area

89.244SCS CN (Composite)

acres2.366Area (User Defined)

in1.2
Maximum Retention
(Pervious)

in0.2
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in3.6
Cumulative Runoff Depth
(Pervious)

ac-ft0.718Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.718Volume

SCS Unit Hydrograph Parameters

hours0.108
Time of Concentration
(Composite)

hours0.014
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: DA #1

Return Event: 10 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s24.70Unit peak, qp

hours0.072Unit peak time, Tp

hours0.289Unit receding limb, Tr

hours0.362Total unit time, Tb
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: DA #1

Return Event: 10 yearsSubsection: Unit Hydrograph (Hydrograph Table)

10 YearStorm Event

years10Return Event

hours24.000Duration

in4.8Depth

hours0.108
Time of Concentration
(Composite)

acres2.366Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.004.250

0.010.010.010.010.014.500

0.020.010.010.010.014.750

0.020.020.020.020.025.000

0.030.030.020.020.025.250

0.030.030.030.030.035.500

0.040.040.040.040.035.750

0.050.040.040.040.046.000

0.050.050.050.050.056.250

0.060.060.060.050.056.500

0.070.060.060.060.066.750

0.070.070.070.070.077.000

0.080.080.080.080.077.250

0.090.090.080.080.087.500

0.100.090.090.090.097.750

0.110.100.100.100.108.000

0.130.120.120.110.118.250

0.150.140.140.130.138.500

0.170.160.160.150.158.750

0.180.180.180.170.179.000

0.190.190.190.190.189.250

0.210.200.200.190.199.500

0.240.240.230.220.229.750

0.290.280.270.260.2510.000

0.340.330.320.310.3010.250

0.410.390.380.360.3510.500

0.500.490.470.450.4310.750

0.660.610.580.550.5211.000

0.880.840.790.750.7011.250

3.552.431.721.200.9311.500

12.3211.628.386.264.7011.750

2.102.784.608.5210.9312.000

1.271.381.511.631.8212.250
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: DA #1

Return Event: 10 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.870.910.961.051.1412.500

0.730.760.790.810.8512.750

0.620.640.660.680.7013.000

0.550.560.580.590.6113.250

0.480.500.510.520.5313.500

0.430.440.450.460.4713.750

0.390.400.400.410.4214.000

0.370.380.380.390.3914.250

0.360.360.360.370.3714.500

0.340.340.340.350.3514.750

0.320.320.330.330.3315.000

0.300.300.310.310.3115.250

0.280.280.290.290.3015.500

0.260.270.270.270.2815.750

0.250.250.250.250.2616.000

0.240.240.240.250.2516.250

0.230.240.240.240.2416.500

0.230.230.230.230.2316.750

0.220.220.220.230.2317.000

0.210.220.220.220.2217.250

0.210.210.210.210.2117.500

0.200.200.200.210.2117.750

0.190.200.200.200.2018.000

0.190.190.190.190.1918.250

0.180.180.180.190.1918.500

0.170.180.180.180.1818.750

0.170.170.170.170.1719.000

0.160.160.160.160.1719.250

0.150.150.160.160.1619.500

0.150.150.150.150.1519.750

0.140.140.140.140.1520.000

0.140.140.140.140.1420.250

0.140.140.140.140.1420.500

0.140.140.140.140.1420.750

0.140.140.140.140.1421.000

0.140.140.140.140.1421.250

0.130.130.130.140.1421.500

0.130.130.130.130.1321.750

0.130.130.130.130.1322.000

0.130.130.130.130.1322.250

0.130.130.130.130.1322.500

0.130.130.130.130.1322.750
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: DA #1

Return Event: 10 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.130.130.130.130.1323.000

0.120.130.130.130.1323.250

0.120.120.120.120.1223.500

0.120.120.120.120.1223.750

(N/A)(N/A)(N/A)(N/A)0.1224.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: DA #1

Return Event: 25 yearsSubsection: Unit Hydrograph Summary

25 YearStorm Event

years25Return Event

hours24.000Duration

in5.9Depth

hours0.108
Time of Concentration
(Composite)

acres2.366Area (User Defined)

hours0.014
Computational Time
Increment

hours11.934Time to Peak (Computed)

ft³/s15.90Flow (Peak, Computed)

hours0.050Output Increment

hours11.950
Time to Flow (Peak
Interpolated Output)

ft³/s15.63
Flow (Peak Interpolated
Output)

Drainage Area

89.244SCS CN (Composite)

acres2.366Area (User Defined)

in1.2
Maximum Retention
(Pervious)

in0.2
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in4.7
Cumulative Runoff Depth
(Pervious)

ac-ft0.925Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.924Volume

SCS Unit Hydrograph Parameters

hours0.108
Time of Concentration
(Composite)

hours0.014
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: DA #1

Return Event: 25 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s24.70Unit peak, qp

hours0.072Unit peak time, Tp

hours0.289Unit receding limb, Tr

hours0.362Total unit time, Tb
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: DA #1

Return Event: 25 yearsSubsection: Unit Hydrograph (Hydrograph Table)

25 YearStorm Event

years25Return Event

hours24.000Duration

in5.9Depth

hours0.108
Time of Concentration
(Composite)

acres2.366Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.000.000.000.003.550

0.010.010.010.010.013.800

0.020.020.020.010.014.050

0.030.020.020.020.024.300

0.030.030.030.030.034.550

0.040.040.040.040.034.800

0.050.050.040.040.045.050

0.060.050.050.050.055.300

0.060.060.060.060.065.550

0.070.070.070.070.075.800

0.080.080.080.080.076.050

0.090.090.090.090.086.300

0.100.100.100.090.096.550

0.110.110.110.100.106.800

0.120.120.110.110.117.050

0.130.130.120.120.127.300

0.140.140.130.130.137.550

0.150.140.140.140.147.800

0.170.160.160.150.158.050

0.190.190.180.180.178.300

0.220.210.210.200.208.550

0.250.240.240.230.228.800

0.260.260.260.260.259.050

0.270.270.270.270.279.300

0.300.300.290.280.289.550

0.350.340.330.320.319.800

0.410.400.390.370.3610.050

0.480.470.460.440.4310.300

0.590.560.540.520.5010.550

0.710.680.660.630.6110.800

0.940.880.830.780.7411.050

1.241.171.121.051.0011.300

6.124.653.202.271.5811.550

Page 82 of 29727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

10/10/2016

Bentley PondPack V8i
[08.11.01.54]

Bentley Systems, Inc. Haestad Methods Solution
CenterME2 - Twin Oaks Stormwater.ppc

263 of 614



TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: DA #1

Return Event: 25 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

13.8115.6314.8310.778.1011.800

2.282.643.495.7910.7412.050

1.421.591.731.892.0512.300

1.061.091.141.201.3112.550

0.880.920.950.991.0212.800

0.760.780.800.820.8513.050

0.670.690.700.720.7413.300

0.590.600.620.630.6513.550

0.520.540.550.560.5813.800

0.490.490.500.500.5114.050

0.460.470.470.480.4814.300

0.440.440.450.450.4614.550

0.410.420.420.430.4314.800

0.390.400.400.410.4115.050

0.370.370.380.380.3915.300

0.350.350.350.360.3615.550

0.320.330.330.340.3415.800

0.310.310.310.310.3216.050

0.300.300.300.300.3116.300

0.290.290.290.300.3016.550

0.280.280.290.290.2916.800

0.270.280.280.280.2817.050

0.270.270.270.270.2717.300

0.260.260.260.260.2617.550

0.250.250.250.250.2617.800

0.240.240.240.250.2518.050

0.230.230.230.240.2418.300

0.220.220.230.230.2318.550

0.210.220.220.220.2218.800

0.210.210.210.210.2119.050

0.200.200.200.200.2019.300

0.190.190.190.190.2019.550

0.180.180.180.190.1919.800

0.180.180.180.180.1820.050

0.180.180.180.180.1820.300

0.170.170.170.170.1720.550

0.170.170.170.170.1720.800

0.170.170.170.170.1721.050

0.170.170.170.170.1721.300

0.170.170.170.170.1721.550

0.160.170.170.170.1721.800

0.160.160.160.160.1622.050
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: DA #1

Return Event: 25 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.160.160.160.160.1622.300

0.160.160.160.160.1622.550

0.160.160.160.160.1622.800

0.160.160.160.160.1623.050

0.150.160.160.160.1623.300

0.150.150.150.150.1523.550

0.150.150.150.150.1523.800
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: DA #1

Return Event: 50 yearsSubsection: Unit Hydrograph Summary

50 YearStorm Event

years50Return Event

hours24.000Duration

in6.9Depth

hours0.108
Time of Concentration
(Composite)

acres2.366Area (User Defined)

hours0.014
Computational Time
Increment

hours11.934Time to Peak (Computed)

ft³/s18.75Flow (Peak, Computed)

hours0.050Output Increment

hours11.950
Time to Flow (Peak
Interpolated Output)

ft³/s18.41
Flow (Peak Interpolated
Output)

Drainage Area

89.244SCS CN (Composite)

acres2.366Area (User Defined)

in1.2
Maximum Retention
(Pervious)

in0.2
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in5.6
Cumulative Runoff Depth
(Pervious)

ac-ft1.102Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft1.101Volume

SCS Unit Hydrograph Parameters

hours0.108
Time of Concentration
(Composite)

hours0.014
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: DA #1

Return Event: 50 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s24.70Unit peak, qp

hours0.072Unit peak time, Tp

hours0.289Unit receding limb, Tr

hours0.362Total unit time, Tb
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: DA #1

Return Event: 50 yearsSubsection: Unit Hydrograph (Hydrograph Table)

50 YearStorm Event

years50Return Event

hours24.000Duration

in6.9Depth

hours0.108
Time of Concentration
(Composite)

acres2.366Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.010.000.000.003.150

0.010.010.010.010.013.400

0.020.020.020.020.023.650

0.030.030.030.030.023.900

0.040.040.040.030.034.150

0.050.050.040.040.044.400

0.060.060.050.050.054.650

0.070.070.060.060.064.900

0.080.070.070.070.075.150

0.090.080.080.080.085.400

0.100.100.090.090.095.650

0.110.110.100.100.105.900

0.120.120.110.110.116.150

0.130.130.130.120.126.400

0.140.140.140.130.136.650

0.150.150.150.140.146.900

0.160.160.160.160.157.150

0.170.170.170.170.167.400

0.190.180.180.180.187.650

0.200.190.190.190.197.900

0.230.220.220.210.208.150

0.260.250.250.240.238.400

0.290.290.280.270.278.650

0.330.320.320.310.308.900

0.340.340.330.330.339.150

0.350.350.340.340.349.400

0.400.390.380.370.369.650

0.470.450.440.430.429.900

0.550.530.510.500.4810.150

0.640.620.600.580.5610.400

0.780.750.720.690.6610.650

0.950.900.870.840.8110.900

1.281.211.141.081.0111.150
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: DA #1

Return Event: 50 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

2.731.911.501.421.3511.400

12.789.657.315.583.8511.650

6.7812.5916.2318.4117.5311.900

2.212.402.673.094.0912.150

1.401.531.661.862.0212.400

1.151.191.241.281.3312.650

0.960.991.031.071.1112.900

0.850.870.890.910.9313.150

0.740.760.780.800.8213.400

0.660.670.690.700.7213.650

0.590.600.610.630.6413.900

0.560.560.570.570.5814.150

0.530.530.540.540.5514.400

0.500.510.510.520.5214.650

0.470.480.480.490.5014.900

0.450.450.460.460.4715.150

0.420.420.430.430.4415.400

0.390.400.400.410.4115.650

0.370.370.370.380.3915.900

0.350.360.360.360.3616.150

0.340.350.350.350.3516.400

0.330.340.340.340.3416.650

0.320.330.330.330.3316.900

0.320.320.320.320.3217.150

0.300.310.310.310.3117.400

0.300.300.300.300.3017.650

0.290.290.290.290.2917.900

0.280.280.280.280.2818.150

0.270.270.270.270.2718.400

0.260.260.260.260.2618.650

0.250.250.250.250.2518.900

0.240.240.240.240.2419.150

0.230.230.230.230.2319.400

0.220.220.220.220.2219.650

0.210.210.210.210.2119.900

0.200.210.210.210.2120.150

0.200.200.200.200.2020.400

0.200.200.200.200.2020.650

0.200.200.200.200.2020.900

0.200.200.200.200.2021.150

0.190.200.200.200.2021.400

0.190.190.190.190.1921.650
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: DA #1

Return Event: 50 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.190.190.190.190.1921.900

0.190.190.190.190.1922.150

0.190.190.190.190.1922.400

0.190.190.190.190.1922.650

0.180.180.180.180.1822.900

0.180.180.180.180.1823.150

0.180.180.180.180.1823.400

0.180.180.180.180.1823.650

(N/A)(N/A)0.180.180.1823.900
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: DA #1

Return Event: 100 yearsSubsection: Unit Hydrograph Summary

100 YearStorm Event

years100Return Event

hours24.000Duration

in7.9Depth

hours0.108
Time of Concentration
(Composite)

acres2.366Area (User Defined)

hours0.014
Computational Time
Increment

hours11.934Time to Peak (Computed)

ft³/s21.85Flow (Peak, Computed)

hours0.050Output Increment

hours11.950
Time to Flow (Peak
Interpolated Output)

ft³/s21.45
Flow (Peak Interpolated
Output)

Drainage Area

89.244SCS CN (Composite)

acres2.366Area (User Defined)

in1.2
Maximum Retention
(Pervious)

in0.2
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in6.6
Cumulative Runoff Depth
(Pervious)

ac-ft1.297Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft1.295Volume

SCS Unit Hydrograph Parameters

hours0.108
Time of Concentration
(Composite)

hours0.014
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: DA #1

Return Event: 100 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s24.70Unit peak, qp

hours0.072Unit peak time, Tp

hours0.289Unit receding limb, Tr

hours0.362Total unit time, Tb
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: DA #1

Return Event: 100 yearsSubsection: Unit Hydrograph (Hydrograph Table)

100 YearStorm Event

years100Return Event

hours24.000Duration

in7.9Depth

hours0.108
Time of Concentration
(Composite)

acres2.366Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.010.000.000.002.800

0.020.020.010.010.013.050

0.030.030.020.020.023.300

0.040.040.030.030.033.550

0.050.050.040.040.043.800

0.060.060.050.050.054.050

0.070.070.060.060.064.300

0.080.080.080.070.074.550

0.090.090.090.080.084.800

0.100.100.100.100.095.050

0.120.110.110.110.115.300

0.130.130.120.120.125.550

0.140.140.140.130.135.800

0.150.150.150.150.146.050

0.170.160.160.160.166.300

0.180.180.170.170.176.550

0.190.190.190.180.186.800

0.200.200.200.200.197.050

0.220.210.210.210.217.300

0.230.230.220.220.227.550

0.240.240.240.240.237.800

0.270.260.260.250.258.050

0.310.300.290.290.288.300

0.350.340.330.330.328.550

0.390.380.370.370.368.800

0.410.410.410.400.409.050

0.420.420.420.420.429.300

0.470.460.440.440.439.550

0.540.520.510.490.489.800

0.620.600.580.570.5510.050

0.730.700.680.660.6410.300

0.870.840.800.780.7510.550

1.041.000.970.940.9010.800
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: DA #1

Return Event: 100 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

1.361.291.211.141.0811.050

1.781.691.621.531.4511.300

8.626.594.563.252.2711.550

18.8721.4520.4714.9711.3511.800

3.093.584.747.8714.6212.050

1.922.152.342.562.7712.300

1.431.481.541.621.7712.550

1.191.241.281.331.3812.800

1.031.051.081.111.1513.050

0.900.930.950.981.0013.300

0.800.810.840.850.8813.550

0.710.730.740.760.7813.800

0.650.660.670.680.6914.050

0.620.630.630.640.6514.300

0.590.600.600.610.6214.550

0.560.570.570.580.5814.800

0.530.530.540.550.5515.050

0.500.500.510.520.5215.300

0.460.470.480.480.4915.550

0.430.440.440.450.4615.800

0.410.420.420.420.4316.050

0.400.400.410.410.4116.300

0.390.390.400.400.4016.550

0.380.380.380.390.3916.800

0.370.370.370.380.3817.050

0.360.360.360.360.3717.300

0.350.350.350.350.3517.550

0.330.340.340.340.3417.800

0.320.320.330.330.3318.050

0.310.310.320.320.3218.300

0.300.300.300.310.3118.550

0.290.290.290.300.3018.800

0.280.280.280.280.2919.050

0.270.270.270.270.2719.300

0.250.260.260.260.2619.550

0.240.250.250.250.2519.800

0.240.240.240.240.2420.050

0.240.240.240.240.2420.300

0.230.230.230.230.2320.550

0.230.230.230.230.2320.800

0.230.230.230.230.2321.050

0.230.230.230.230.2321.300
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: DA #1

Return Event: 100 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.220.220.220.220.2321.550

0.220.220.220.220.2221.800

0.220.220.220.220.2222.050

0.220.220.220.220.2222.300

0.210.220.220.220.2222.550

0.210.210.210.210.2122.800

0.210.210.210.210.2123.050

0.210.210.210.210.2123.300

0.210.210.210.210.2123.550

0.200.200.200.200.2023.800
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 1 yearsSubsection: Unit Hydrograph Summary

1 YearStorm Event

years1Return Event

hours24.000Duration

in2.7Depth

hours0.414
Time of Concentration
(Composite)

acres0.827Area (User Defined)

hours0.055
Computational Time
Increment

hours12.191Time to Peak (Computed)

ft³/s0.38Flow (Peak, Computed)

hours0.050Output Increment

hours12.200
Time to Flow (Peak
Interpolated Output)

ft³/s0.38
Flow (Peak Interpolated
Output)

Drainage Area

71.000SCS CN (Composite)

acres0.827Area (User Defined)

in4.1
Maximum Retention
(Pervious)

in0.8
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in0.6
Cumulative Runoff Depth
(Pervious)

ac-ft0.040Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.040Volume

SCS Unit Hydrograph Parameters

hours0.414
Time of Concentration
(Composite)

hours0.055
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 1 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s2.26Unit peak, qp

hours0.276Unit peak time, Tp

hours1.103Unit receding limb, Tr

hours1.379Total unit time, Tb
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 1 yearsSubsection: Unit Hydrograph (Hydrograph Table)

1 YearStorm Event

years1Return Event

hours24.000Duration

in2.7Depth

hours0.414
Time of Concentration
(Composite)

acres0.827Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.040.010.010.000.0011.650

0.340.280.210.130.0811.900

0.270.310.350.380.3812.150

0.140.160.180.200.2312.400

0.090.100.110.120.1312.650

0.070.070.080.080.0812.900

0.060.060.060.060.0713.150

0.050.050.050.050.0613.400

0.050.050.050.050.0513.650

0.040.040.040.040.0413.900

0.040.040.040.040.0414.150

0.040.040.040.040.0414.400

0.030.030.030.030.0314.650

0.030.030.030.030.0314.900

0.030.030.030.030.0315.150

0.030.030.030.030.0315.400

0.030.030.030.030.0315.650

0.030.030.030.030.0315.900

0.020.020.020.030.0316.150

0.020.020.020.020.0216.400

0.020.020.020.020.0216.650

0.020.020.020.020.0216.900

0.020.020.020.020.0217.150

0.020.020.020.020.0217.400

0.020.020.020.020.0217.650

0.020.020.020.020.0217.900

0.020.020.020.020.0218.150

0.020.020.020.020.0218.400

0.020.020.020.020.0218.650

0.020.020.020.020.0218.900

0.020.020.020.020.0219.150

0.020.020.020.020.0219.400

0.020.020.020.020.0219.650
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #2

Return Event: 1 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.020.020.020.020.0219.900

0.010.010.020.020.0220.150

0.010.010.010.010.0120.400

0.010.010.010.010.0120.650

0.010.010.010.010.0120.900

0.010.010.010.010.0121.150

0.010.010.010.010.0121.400

0.010.010.010.010.0121.650

0.010.010.010.010.0121.900

0.010.010.010.010.0122.150

0.010.010.010.010.0122.400

0.010.010.010.010.0122.650

0.010.010.010.010.0122.900

0.010.010.010.010.0123.150

0.010.010.010.010.0123.400

0.010.010.010.010.0123.650

(N/A)(N/A)0.010.010.0123.900
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: DA #2

Return Event: 2 yearsSubsection: Unit Hydrograph Summary

2 YearStorm Event

years2Return Event

hours24.000Duration

in3.2Depth

hours0.414
Time of Concentration
(Composite)

acres0.827Area (User Defined)

hours0.055
Computational Time
Increment

hours12.136Time to Peak (Computed)

ft³/s0.64Flow (Peak, Computed)

hours0.050Output Increment

hours12.150
Time to Flow (Peak
Interpolated Output)

ft³/s0.64
Flow (Peak Interpolated
Output)

Drainage Area

71.000SCS CN (Composite)

acres0.827Area (User Defined)

in4.1
Maximum Retention
(Pervious)

in0.8
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in0.9
Cumulative Runoff Depth
(Pervious)

ac-ft0.062Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.062Volume

SCS Unit Hydrograph Parameters

hours0.414
Time of Concentration
(Composite)

hours0.055
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: DA #2

Return Event: 2 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s2.26Unit peak, qp

hours0.276Unit peak time, Tp

hours1.103Unit receding limb, Tr

hours1.379Total unit time, Tb
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: DA #2

Return Event: 2 yearsSubsection: Unit Hydrograph (Hydrograph Table)

2 YearStorm Event

years2Return Event

hours24.000Duration

in3.2Depth

hours0.414
Time of Concentration
(Composite)

acres0.827Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.000.000.000.0011.400

0.110.060.040.020.0111.650

0.600.520.400.280.1811.900

0.430.500.570.630.6412.150

0.220.250.280.320.3712.400

0.130.150.160.170.1912.650

0.100.110.110.120.1312.900

0.080.090.090.090.1013.150

0.070.080.080.080.0813.400

0.070.070.070.070.0713.650

0.060.060.060.060.0613.900

0.050.050.060.060.0614.150

0.050.050.050.050.0514.400

0.050.050.050.050.0514.650

0.050.050.050.050.0514.900

0.040.040.040.050.0515.150

0.040.040.040.040.0415.400

0.040.040.040.040.0415.650

0.040.040.040.040.0415.900

0.030.040.040.040.0416.150

0.030.030.030.030.0316.400

0.030.030.030.030.0316.650

0.030.030.030.030.0316.900

0.030.030.030.030.0317.150

0.030.030.030.030.0317.400

0.030.030.030.030.0317.650

0.030.030.030.030.0317.900

0.030.030.030.030.0318.150

0.030.030.030.030.0318.400

0.030.030.030.030.0318.650

0.030.030.030.030.0318.900

0.020.020.020.020.0219.150

0.020.020.020.020.0219.400
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: DA #2

Return Event: 2 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.020.020.020.020.0219.650

0.020.020.020.020.0219.900

0.020.020.020.020.0220.150

0.020.020.020.020.0220.400

0.020.020.020.020.0220.650

0.020.020.020.020.0220.900

0.020.020.020.020.0221.150

0.020.020.020.020.0221.400

0.020.020.020.020.0221.650

0.020.020.020.020.0221.900

0.020.020.020.020.0222.150

0.020.020.020.020.0222.400

0.020.020.020.020.0222.650

0.020.020.020.020.0222.900

0.020.020.020.020.0223.150

0.020.020.020.020.0223.400

0.020.020.020.020.0223.650

(N/A)(N/A)0.020.020.0223.900
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: DA #2

Return Event: 5 yearsSubsection: Unit Hydrograph Summary

5 YearStorm Event

years5Return Event

hours24.000Duration

in4.1Depth

hours0.414
Time of Concentration
(Composite)

acres0.827Area (User Defined)

hours0.055
Computational Time
Increment

hours12.136Time to Peak (Computed)

ft³/s1.11Flow (Peak, Computed)

hours0.050Output Increment

hours12.150
Time to Flow (Peak
Interpolated Output)

ft³/s1.10
Flow (Peak Interpolated
Output)

Drainage Area

71.000SCS CN (Composite)

acres0.827Area (User Defined)

in4.1
Maximum Retention
(Pervious)

in0.8
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in1.5
Cumulative Runoff Depth
(Pervious)

ac-ft0.101Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.101Volume

SCS Unit Hydrograph Parameters

hours0.414
Time of Concentration
(Composite)

hours0.055
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: DA #2

Return Event: 5 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s2.26Unit peak, qp

hours0.276Unit peak time, Tp

hours1.103Unit receding limb, Tr

hours1.379Total unit time, Tb
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: DA #2

Return Event: 5 yearsSubsection: Unit Hydrograph (Hydrograph Table)

5 YearStorm Event

years5Return Event

hours24.000Duration

in4.1Depth

hours0.414
Time of Concentration
(Composite)

acres0.827Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.0010.650

0.010.010.010.010.0010.900

0.020.020.020.010.0111.150

0.040.040.030.030.0211.400

0.260.170.110.080.0611.650

1.060.930.750.560.3911.900

0.710.840.961.061.1012.150

0.350.390.450.520.6012.400

0.210.230.250.280.3112.650

0.160.160.170.180.1912.900

0.130.130.140.140.1513.150

0.110.110.120.120.1213.400

0.100.100.100.110.1113.650

0.090.090.090.090.1013.900

0.080.080.080.080.0914.150

0.080.080.080.080.0814.400

0.070.070.070.070.0714.650

0.070.070.070.070.0714.900

0.070.070.070.070.0715.150

0.060.060.060.060.0615.400

0.060.060.060.060.0615.650

0.050.060.060.060.0615.900

0.050.050.050.050.0516.150

0.050.050.050.050.0516.400

0.050.050.050.050.0516.650

0.050.050.050.050.0516.900

0.050.050.050.050.0517.150

0.040.050.050.050.0517.400

0.040.040.040.040.0417.650

0.040.040.040.040.0417.900

0.040.040.040.040.0418.150

0.040.040.040.040.0418.400

0.040.040.040.040.0418.650
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: DA #2

Return Event: 5 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.040.040.040.040.0418.900

0.040.040.040.040.0419.150

0.030.030.030.030.0419.400

0.030.030.030.030.0319.650

0.030.030.030.030.0319.900

0.030.030.030.030.0320.150

0.030.030.030.030.0320.400

0.030.030.030.030.0320.650

0.030.030.030.030.0320.900

0.030.030.030.030.0321.150

0.030.030.030.030.0321.400

0.030.030.030.030.0321.650

0.030.030.030.030.0321.900

0.030.030.030.030.0322.150

0.030.030.030.030.0322.400

0.030.030.030.030.0322.650

0.030.030.030.030.0322.900

0.030.030.030.030.0323.150

0.030.030.030.030.0323.400

0.030.030.030.030.0323.650

(N/A)(N/A)0.030.030.0323.900
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: DA #2

Return Event: 10 yearsSubsection: Unit Hydrograph Summary

10 YearStorm Event

years10Return Event

hours24.000Duration

in4.8Depth

hours0.414
Time of Concentration
(Composite)

acres0.827Area (User Defined)

hours0.055
Computational Time
Increment

hours12.136Time to Peak (Computed)

ft³/s1.54Flow (Peak, Computed)

hours0.050Output Increment

hours12.150
Time to Flow (Peak
Interpolated Output)

ft³/s1.53
Flow (Peak Interpolated
Output)

Drainage Area

71.000SCS CN (Composite)

acres0.827Area (User Defined)

in4.1
Maximum Retention
(Pervious)

in0.8
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in2.0
Cumulative Runoff Depth
(Pervious)

ac-ft0.138Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.137Volume

SCS Unit Hydrograph Parameters

hours0.414
Time of Concentration
(Composite)

hours0.055
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: DA #2

Return Event: 10 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s2.26Unit peak, qp

hours0.276Unit peak time, Tp

hours1.103Unit receding limb, Tr

hours1.379Total unit time, Tb
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: DA #2

Return Event: 10 yearsSubsection: Unit Hydrograph (Hydrograph Table)

10 YearStorm Event

years10Return Event

hours24.000Duration

in4.8Depth

hours0.414
Time of Concentration
(Composite)

acres0.827Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.0010.000

0.010.010.010.000.0010.250

0.010.010.010.010.0110.500

0.020.020.020.020.0110.750

0.030.030.030.030.0211.000

0.060.050.050.040.0411.250

0.140.100.080.070.0611.500

0.820.580.400.270.1911.750

1.461.531.481.321.0812.000

0.700.820.971.141.3212.250

0.370.410.460.530.6012.500

0.240.260.280.300.3312.750

0.190.190.200.210.2313.000

0.160.160.170.170.1813.250

0.140.140.140.150.1513.500

0.120.120.130.130.1313.750

0.110.110.110.120.1214.000

0.100.100.100.110.1114.250

0.100.100.100.100.1014.500

0.090.090.090.090.0914.750

0.090.090.090.090.0915.000

0.080.080.080.080.0915.250

0.080.080.080.080.0815.500

0.070.070.070.080.0815.750

0.070.070.070.070.0716.000

0.070.070.070.070.0716.250

0.060.060.060.060.0616.500

0.060.060.060.060.0616.750

0.060.060.060.060.0617.000

0.060.060.060.060.0617.250

0.060.060.060.060.0617.500

0.050.060.060.060.0617.750

0.050.050.050.050.0518.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: DA #2

Return Event: 10 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.050.050.050.050.0518.250

0.050.050.050.050.0518.500

0.050.050.050.050.0518.750

0.050.050.050.050.0519.000

0.040.040.050.050.0519.250

0.040.040.040.040.0419.500

0.040.040.040.040.0419.750

0.040.040.040.040.0420.000

0.040.040.040.040.0420.250

0.040.040.040.040.0420.500

0.040.040.040.040.0420.750

0.040.040.040.040.0421.000

0.040.040.040.040.0421.250

0.040.040.040.040.0421.500

0.040.040.040.040.0421.750

0.040.040.040.040.0422.000

0.040.040.040.040.0422.250

0.040.040.040.040.0422.500

0.030.040.040.040.0422.750

0.030.030.030.030.0323.000

0.030.030.030.030.0323.250

0.030.030.030.030.0323.500

0.030.030.030.030.0323.750

(N/A)(N/A)(N/A)(N/A)0.0324.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: DA #2

Return Event: 25 yearsSubsection: Unit Hydrograph Summary

25 YearStorm Event

years25Return Event

hours24.000Duration

in5.9Depth

hours0.414
Time of Concentration
(Composite)

acres0.827Area (User Defined)

hours0.055
Computational Time
Increment

hours12.136Time to Peak (Computed)

ft³/s2.22Flow (Peak, Computed)

hours0.050Output Increment

hours12.150
Time to Flow (Peak
Interpolated Output)

ft³/s2.20
Flow (Peak Interpolated
Output)

Drainage Area

71.000SCS CN (Composite)

acres0.827Area (User Defined)

in4.1
Maximum Retention
(Pervious)

in0.8
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in2.8
Cumulative Runoff Depth
(Pervious)

ac-ft0.196Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.195Volume

SCS Unit Hydrograph Parameters

hours0.414
Time of Concentration
(Composite)

hours0.055
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: DA #2

Return Event: 25 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s2.26Unit peak, qp

hours0.276Unit peak time, Tp

hours1.103Unit receding limb, Tr

hours1.379Total unit time, Tb
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: DA #2

Return Event: 25 yearsSubsection: Unit Hydrograph (Hydrograph Table)

25 YearStorm Event

years25Return Event

hours24.000Duration

in5.9Depth

hours0.414
Time of Concentration
(Composite)

acres0.827Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.009.000

0.010.010.000.000.009.250

0.010.010.010.010.019.500

0.010.010.010.010.019.750

0.020.020.020.020.0110.000

0.030.030.020.020.0210.250

0.040.040.030.030.0310.500

0.050.050.050.040.0410.750

0.070.070.060.060.0611.000

0.110.100.090.090.0811.250

0.240.180.150.130.1211.500

1.250.910.640.450.3211.750

2.102.202.151.941.6212.000

0.981.151.361.621.8812.250

0.500.570.640.730.8412.500

0.330.350.380.410.4512.750

0.250.260.280.290.3113.000

0.210.220.220.230.2413.250

0.190.190.200.200.2113.500

0.160.170.170.180.1813.750

0.150.150.150.160.1614.000

0.140.140.140.140.1414.250

0.130.130.130.130.1314.500

0.120.120.120.130.1314.750

0.120.120.120.120.1215.000

0.110.110.110.110.1115.250

0.100.100.110.110.1115.500

0.100.100.100.100.1015.750

0.090.090.090.090.1016.000

0.090.090.090.090.0916.250

0.080.080.090.090.0916.500

0.080.080.080.080.0816.750

0.080.080.080.080.0817.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: DA #2

Return Event: 25 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.080.080.080.080.0817.250

0.080.080.080.080.0817.500

0.070.070.070.070.0717.750

0.070.070.070.070.0718.000

0.070.070.070.070.0718.250

0.070.070.070.070.0718.500

0.060.060.060.070.0718.750

0.060.060.060.060.0619.000

0.060.060.060.060.0619.250

0.060.060.060.060.0619.500

0.050.050.060.060.0619.750

0.050.050.050.050.0520.000

0.050.050.050.050.0520.250

0.050.050.050.050.0520.500

0.050.050.050.050.0520.750

0.050.050.050.050.0521.000

0.050.050.050.050.0521.250

0.050.050.050.050.0521.500

0.050.050.050.050.0521.750

0.050.050.050.050.0522.000

0.050.050.050.050.0522.250

0.050.050.050.050.0522.500

0.050.050.050.050.0522.750

0.050.050.050.050.0523.000

0.050.050.050.050.0523.250

0.040.040.040.050.0523.500

0.040.040.040.040.0423.750

(N/A)(N/A)(N/A)(N/A)0.0424.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: DA #2

Return Event: 50 yearsSubsection: Unit Hydrograph Summary

50 YearStorm Event

years50Return Event

hours24.000Duration

in6.9Depth

hours0.414
Time of Concentration
(Composite)

acres0.827Area (User Defined)

hours0.055
Computational Time
Increment

hours12.136Time to Peak (Computed)

ft³/s2.83Flow (Peak, Computed)

hours0.050Output Increment

hours12.150
Time to Flow (Peak
Interpolated Output)

ft³/s2.80
Flow (Peak Interpolated
Output)

Drainage Area

71.000SCS CN (Composite)

acres0.827Area (User Defined)

in4.1
Maximum Retention
(Pervious)

in0.8
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in3.6
Cumulative Runoff Depth
(Pervious)

ac-ft0.248Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.246Volume

SCS Unit Hydrograph Parameters

hours0.414
Time of Concentration
(Composite)

hours0.055
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: DA #2

Return Event: 50 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s2.26Unit peak, qp

hours0.276Unit peak time, Tp

hours1.103Unit receding limb, Tr

hours1.379Total unit time, Tb
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: DA #2

Return Event: 50 yearsSubsection: Unit Hydrograph (Hydrograph Table)

50 YearStorm Event

years50Return Event

hours24.000Duration

in6.9Depth

hours0.414
Time of Concentration
(Composite)

acres0.827Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.008.300

0.010.000.000.000.008.550

0.010.010.010.010.018.800

0.010.010.010.010.019.050

0.020.020.020.020.029.300

0.020.020.020.020.029.550

0.030.030.030.030.029.800

0.040.040.030.030.0310.050

0.050.050.050.040.0410.300

0.070.060.060.060.0510.550

0.090.080.080.070.0710.800

0.120.110.100.100.0911.050

0.170.160.150.140.1311.300

0.440.330.260.210.1911.550

2.101.631.200.860.6111.800

2.372.662.802.752.5012.050

1.051.221.441.712.0312.300

0.560.620.700.800.9112.550

0.380.400.430.470.5112.800

0.290.310.320.340.3613.050

0.250.260.270.270.2813.300

0.220.230.230.240.2513.550

0.200.200.210.210.2213.800

0.180.180.180.190.1914.050

0.160.170.170.170.1714.300

0.150.160.160.160.1614.550

0.150.150.150.150.1514.800

0.140.140.140.140.1515.050

0.130.130.130.140.1415.300

0.120.130.130.130.1315.550

0.120.120.120.120.1215.800

0.110.110.110.110.1116.050

0.100.110.110.110.1116.300
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: DA #2

Return Event: 50 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.100.100.100.100.1016.550

0.100.100.100.100.1016.800

0.100.100.100.100.1017.050

0.090.090.090.090.1017.300

0.090.090.090.090.0917.550

0.090.090.090.090.0917.800

0.080.090.090.090.0918.050

0.080.080.080.080.0818.300

0.080.080.080.080.0818.550

0.080.080.080.080.0818.800

0.070.070.070.080.0819.050

0.070.070.070.070.0719.300

0.070.070.070.070.0719.550

0.070.070.070.070.0719.800

0.060.060.060.060.0620.050

0.060.060.060.060.0620.300

0.060.060.060.060.0620.550

0.060.060.060.060.0620.800

0.060.060.060.060.0621.050

0.060.060.060.060.0621.300

0.060.060.060.060.0621.550

0.060.060.060.060.0621.800

0.060.060.060.060.0622.050

0.060.060.060.060.0622.300

0.060.060.060.060.0622.550

0.060.060.060.060.0622.800

0.050.060.060.060.0623.050

0.050.050.050.050.0523.300

0.050.050.050.050.0523.550

0.050.050.050.050.0523.800
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: DA #2

Return Event: 100 yearsSubsection: Unit Hydrograph Summary

100 YearStorm Event

years100Return Event

hours24.000Duration

in7.9Depth

hours0.414
Time of Concentration
(Composite)

acres0.827Area (User Defined)

hours0.055
Computational Time
Increment

hours12.136Time to Peak (Computed)

ft³/s3.51Flow (Peak, Computed)

hours0.050Output Increment

hours12.150
Time to Flow (Peak
Interpolated Output)

ft³/s3.47
Flow (Peak Interpolated
Output)

Drainage Area

71.000SCS CN (Composite)

acres0.827Area (User Defined)

in4.1
Maximum Retention
(Pervious)

in0.8
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in4.5
Cumulative Runoff Depth
(Pervious)

ac-ft0.307Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.305Volume

SCS Unit Hydrograph Parameters

hours0.414
Time of Concentration
(Composite)

hours0.055
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: DA #2

Return Event: 100 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s2.26Unit peak, qp

hours0.276Unit peak time, Tp

hours1.103Unit receding limb, Tr

hours1.379Total unit time, Tb
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: DA #2

Return Event: 100 yearsSubsection: Unit Hydrograph (Hydrograph Table)

100 YearStorm Event

years100Return Event

hours24.000Duration

in7.9Depth

hours0.414
Time of Concentration
(Composite)

acres0.827Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.007.600

0.010.000.000.000.007.850

0.010.010.010.010.018.100

0.010.010.010.010.018.350

0.020.020.020.010.018.600

0.020.020.020.020.028.850

0.030.030.030.030.029.100

0.040.030.030.030.039.350

0.040.040.040.040.049.600

0.050.050.050.040.049.850

0.060.060.060.060.0510.100

0.080.080.070.070.0710.350

0.100.100.090.090.0810.600

0.130.120.120.110.1110.850

0.180.170.160.150.1411.100

0.260.230.220.200.1911.350

0.800.580.440.350.2911.600

3.122.642.081.541.1211.850

2.502.933.283.473.4212.100

1.111.281.501.762.1012.350

0.610.680.760.850.9712.600

0.430.460.490.520.5612.850

0.340.350.370.390.4113.100

0.290.300.310.320.3313.350

0.260.270.270.280.2913.600

0.230.240.240.250.2513.850

0.210.210.210.220.2214.100

0.190.200.200.200.2014.350

0.180.180.190.190.1914.600

0.170.180.180.180.1814.850

0.160.170.170.170.1715.100

0.160.160.160.160.1615.350

0.150.150.150.150.1515.600
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: DA #2

Return Event: 100 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.140.140.140.140.1415.850

0.130.130.130.130.1416.100

0.120.120.130.130.1316.350

0.120.120.120.120.1216.600

0.120.120.120.120.1216.850

0.110.110.120.120.1217.100

0.110.110.110.110.1117.350

0.110.110.110.110.1117.600

0.100.100.110.110.1117.850

0.100.100.100.100.1018.100

0.100.100.100.100.1018.350

0.090.090.100.100.1018.600

0.090.090.090.090.0918.850

0.090.090.090.090.0919.100

0.080.080.080.090.0919.350

0.080.080.080.080.0819.600

0.080.080.080.080.0819.850

0.070.070.070.080.0820.100

0.070.070.070.070.0720.350

0.070.070.070.070.0720.600

0.070.070.070.070.0720.850

0.070.070.070.070.0721.100

0.070.070.070.070.0721.350

0.070.070.070.070.0721.600

0.070.070.070.070.0721.850

0.070.070.070.070.0722.100

0.070.070.070.070.0722.350

0.070.070.070.070.0722.600

0.070.070.070.070.0722.850

0.070.070.070.070.0723.100

0.060.060.060.060.0623.350

0.060.060.060.060.0623.600

(N/A)0.060.060.060.0623.850
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #3

Return Event: 1 yearsSubsection: Unit Hydrograph Summary

1 YearStorm Event

years1Return Event

hours24.000Duration

in2.7Depth

hours0.173
Time of Concentration
(Composite)

acres1.164Area (User Defined)

hours0.023
Computational Time
Increment

hours12.029Time to Peak (Computed)

ft³/s0.97Flow (Peak, Computed)

hours0.050Output Increment

hours12.050
Time to Flow (Peak
Interpolated Output)

ft³/s0.94
Flow (Peak Interpolated
Output)

Drainage Area

72.775SCS CN (Composite)

acres1.164Area (User Defined)

in3.7
Maximum Retention
(Pervious)

in0.7
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in0.7
Cumulative Runoff Depth
(Pervious)

ac-ft0.064Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.064Volume

SCS Unit Hydrograph Parameters

hours0.173
Time of Concentration
(Composite)

hours0.023
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #3

Return Event: 1 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s7.60Unit peak, qp

hours0.116Unit peak time, Tp

hours0.463Unit receding limb, Tr

hours0.578Total unit time, Tb
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #3

Return Event: 1 yearsSubsection: Unit Hydrograph (Hydrograph Table)

1 YearStorm Event

years1Return Event

hours24.000Duration

in2.7Depth

hours0.173
Time of Concentration
(Composite)

acres1.164Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.090.040.020.000.0011.550

0.940.790.540.300.1611.800

0.290.370.520.750.9412.050

0.160.170.190.210.2412.300

0.110.120.120.130.1412.550

0.100.100.100.110.1112.800

0.080.090.090.090.0913.050

0.070.080.080.080.0813.300

0.070.070.070.070.0713.550

0.060.060.060.060.0713.800

0.060.060.060.060.0614.050

0.050.050.050.050.0514.300

0.050.050.050.050.0514.550

0.050.050.050.050.0514.800

0.050.050.050.050.0515.050

0.040.040.040.040.0515.300

0.040.040.040.040.0415.550

0.040.040.040.040.0415.800

0.040.040.040.040.0416.050

0.040.040.040.040.0416.300

0.030.040.040.040.0416.550

0.030.030.030.030.0316.800

0.030.030.030.030.0317.050

0.030.030.030.030.0317.300

0.030.030.030.030.0317.550

0.030.030.030.030.0317.800

0.030.030.030.030.0318.050

0.030.030.030.030.0318.300

0.030.030.030.030.0318.550

0.030.030.030.030.0318.800

0.030.030.030.030.0319.050

0.020.030.030.030.0319.300

0.020.020.020.020.0219.550
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: DA #3

Return Event: 1 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.020.020.020.020.0219.800

0.020.020.020.020.0220.050

0.020.020.020.020.0220.300

0.020.020.020.020.0220.550

0.020.020.020.020.0220.800

0.020.020.020.020.0221.050

0.020.020.020.020.0221.300

0.020.020.020.020.0221.550

0.020.020.020.020.0221.800

0.020.020.020.020.0222.050

0.020.020.020.020.0222.300

0.020.020.020.020.0222.550

0.020.020.020.020.0222.800

0.020.020.020.020.0223.050

0.020.020.020.020.0223.300

0.020.020.020.020.0223.550

0.020.020.020.020.0223.800
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: DA #3

Return Event: 2 yearsSubsection: Unit Hydrograph Summary

2 YearStorm Event

years2Return Event

hours24.000Duration

in3.2Depth

hours0.173
Time of Concentration
(Composite)

acres1.164Area (User Defined)

hours0.023
Computational Time
Increment

hours12.029Time to Peak (Computed)

ft³/s1.52Flow (Peak, Computed)

hours0.050Output Increment

hours12.000
Time to Flow (Peak
Interpolated Output)

ft³/s1.51
Flow (Peak Interpolated
Output)

Drainage Area

72.775SCS CN (Composite)

acres1.164Area (User Defined)

in3.7
Maximum Retention
(Pervious)

in0.7
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in1.0
Cumulative Runoff Depth
(Pervious)

ac-ft0.097Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.096Volume

SCS Unit Hydrograph Parameters

hours0.173
Time of Concentration
(Composite)

hours0.023
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp

Page 127 of 29727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

10/10/2016

Bentley PondPack V8i
[08.11.01.54]

Bentley Systems, Inc. Haestad Methods Solution
CenterME2 - Twin Oaks Stormwater.ppc

308 of 614



TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: DA #3

Return Event: 2 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s7.60Unit peak, qp

hours0.116Unit peak time, Tp

hours0.463Unit receding limb, Tr

hours0.578Total unit time, Tb
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: DA #3

Return Event: 2 yearsSubsection: Unit Hydrograph (Hydrograph Table)

2 YearStorm Event

years2Return Event

hours24.000Duration

in3.2Depth

hours0.173
Time of Concentration
(Composite)

acres1.164Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.000.000.000.0011.050

0.030.020.020.010.0111.300

0.230.140.080.050.0311.550

1.511.320.950.590.3711.800

0.430.550.791.151.4712.050

0.230.250.280.310.3612.300

0.160.170.180.190.2112.550

0.140.140.150.150.1612.800

0.120.120.130.130.1313.050

0.110.110.110.110.1213.300

0.090.100.100.100.1013.550

0.080.090.090.090.0913.800

0.080.080.080.080.0814.050

0.070.080.080.080.0814.300

0.070.070.070.070.0714.550

0.070.070.070.070.0714.800

0.060.070.070.070.0715.050

0.060.060.060.060.0615.300

0.060.060.060.060.0615.550

0.050.050.060.060.0615.800

0.050.050.050.050.0516.050

0.050.050.050.050.0516.300

0.050.050.050.050.0516.550

0.050.050.050.050.0516.800

0.050.050.050.050.0517.050

0.040.050.050.050.0517.300

0.040.040.040.040.0417.550

0.040.040.040.040.0417.800

0.040.040.040.040.0418.050

0.040.040.040.040.0418.300

0.040.040.040.040.0418.550

0.040.040.040.040.0418.800

0.040.040.040.040.0419.050
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: DA #3

Return Event: 2 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.030.030.030.040.0419.300

0.030.030.030.030.0319.550

0.030.030.030.030.0319.800

0.030.030.030.030.0320.050

0.030.030.030.030.0320.300

0.030.030.030.030.0320.550

0.030.030.030.030.0320.800

0.030.030.030.030.0321.050

0.030.030.030.030.0321.300

0.030.030.030.030.0321.550

0.030.030.030.030.0321.800

0.030.030.030.030.0322.050

0.030.030.030.030.0322.300

0.030.030.030.030.0322.550

0.030.030.030.030.0322.800

0.030.030.030.030.0323.050

0.030.030.030.030.0323.300

0.030.030.030.030.0323.550

0.030.030.030.030.0323.800
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: DA #3

Return Event: 5 yearsSubsection: Unit Hydrograph Summary

5 YearStorm Event

years5Return Event

hours24.000Duration

in4.1Depth

hours0.173
Time of Concentration
(Composite)

acres1.164Area (User Defined)

hours0.023
Computational Time
Increment

hours12.006Time to Peak (Computed)

ft³/s2.49Flow (Peak, Computed)

hours0.050Output Increment

hours12.000
Time to Flow (Peak
Interpolated Output)

ft³/s2.48
Flow (Peak Interpolated
Output)

Drainage Area

72.775SCS CN (Composite)

acres1.164Area (User Defined)

in3.7
Maximum Retention
(Pervious)

in0.7
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in1.6
Cumulative Runoff Depth
(Pervious)

ac-ft0.154Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.154Volume

SCS Unit Hydrograph Parameters

hours0.173
Time of Concentration
(Composite)

hours0.023
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: DA #3

Return Event: 5 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s7.60Unit peak, qp

hours0.116Unit peak time, Tp

hours0.463Unit receding limb, Tr

hours0.578Total unit time, Tb
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: DA #3

Return Event: 5 yearsSubsection: Unit Hydrograph (Hydrograph Table)

5 YearStorm Event

years5Return Event

hours24.000Duration

in4.1Depth

hours0.173
Time of Concentration
(Composite)

acres1.164Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.000.000.000.0010.200

0.010.010.010.010.0110.450

0.020.020.020.020.0110.700

0.040.040.030.030.0310.950

0.070.060.060.050.0411.200

0.210.140.100.090.0811.450

1.681.110.750.500.3311.700

1.241.832.362.482.2411.950

0.420.480.550.660.8612.200

0.270.290.320.350.3812.450

0.220.230.240.250.2612.700

0.190.190.200.210.2112.950

0.170.170.170.180.1813.200

0.150.150.150.160.1613.450

0.130.130.140.140.1413.700

0.120.120.120.120.1313.950

0.110.110.110.110.1214.200

0.110.110.110.110.1114.450

0.100.100.100.100.1114.700

0.100.100.100.100.1014.950

0.090.090.090.090.1015.200

0.090.090.090.090.0915.450

0.080.080.080.080.0815.700

0.080.080.080.080.0815.950

0.070.070.070.070.0816.200

0.070.070.070.070.0716.450

0.070.070.070.070.0716.700

0.070.070.070.070.0716.950

0.070.070.070.070.0717.200

0.060.060.060.070.0717.450

0.060.060.060.060.0617.700

0.060.060.060.060.0617.950

0.060.060.060.060.0618.200
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: DA #3

Return Event: 5 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.060.060.060.060.0618.450

0.050.050.060.060.0618.700

0.050.050.050.050.0518.950

0.050.050.050.050.0519.200

0.050.050.050.050.0519.450

0.050.050.050.050.0519.700

0.040.040.050.050.0519.950

0.040.040.040.040.0420.200

0.040.040.040.040.0420.450

0.040.040.040.040.0420.700

0.040.040.040.040.0420.950

0.040.040.040.040.0421.200

0.040.040.040.040.0421.450

0.040.040.040.040.0421.700

0.040.040.040.040.0421.950

0.040.040.040.040.0422.200

0.040.040.040.040.0422.450

0.040.040.040.040.0422.700

0.040.040.040.040.0422.950

0.040.040.040.040.0423.200

0.040.040.040.040.0423.450

0.040.040.040.040.0423.700

(N/A)(N/A)(N/A)0.040.0423.950
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: DA #3

Return Event: 10 yearsSubsection: Unit Hydrograph Summary

10 YearStorm Event

years10Return Event

hours24.000Duration

in4.8Depth

hours0.173
Time of Concentration
(Composite)

acres1.164Area (User Defined)

hours0.023
Computational Time
Increment

hours12.006Time to Peak (Computed)

ft³/s3.37Flow (Peak, Computed)

hours0.050Output Increment

hours12.000
Time to Flow (Peak
Interpolated Output)

ft³/s3.36
Flow (Peak Interpolated
Output)

Drainage Area

72.775SCS CN (Composite)

acres1.164Area (User Defined)

in3.7
Maximum Retention
(Pervious)

in0.7
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in2.1
Cumulative Runoff Depth
(Pervious)

ac-ft0.207Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.207Volume

SCS Unit Hydrograph Parameters

hours0.173
Time of Concentration
(Composite)

hours0.023
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: DA #3

Return Event: 10 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s7.60Unit peak, qp

hours0.116Unit peak time, Tp

hours0.463Unit receding limb, Tr

hours0.578Total unit time, Tb
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: DA #3

Return Event: 10 yearsSubsection: Unit Hydrograph (Hydrograph Table)

10 YearStorm Event

years10Return Event

hours24.000Duration

in4.8Depth

hours0.173
Time of Concentration
(Composite)

acres1.164Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.009.400

0.010.010.010.010.009.650

0.010.010.010.010.019.900

0.020.020.020.020.0210.150

0.030.030.030.030.0210.400

0.050.050.040.040.0410.650

0.070.070.060.060.0510.900

0.110.100.090.080.0811.150

0.240.170.150.130.1211.400

1.591.110.760.520.3411.650

2.443.163.363.092.3611.900

0.620.720.871.131.6412.150

0.380.410.450.500.5512.400

0.290.310.320.330.3512.650

0.250.260.270.280.2812.900

0.220.220.230.230.2413.150

0.190.200.200.210.2113.400

0.170.180.180.180.1913.650

0.150.160.160.160.1713.900

0.140.150.150.150.1514.150

0.140.140.140.140.1414.400

0.130.130.130.130.1414.650

0.120.130.130.130.1314.900

0.120.120.120.120.1215.150

0.110.110.110.110.1215.400

0.100.110.110.110.1115.650

0.100.100.100.100.1015.900

0.090.090.090.100.1016.150

0.090.090.090.090.0916.400

0.090.090.090.090.0916.650

0.090.090.090.090.0916.900

0.080.080.090.090.0917.150

0.080.080.080.080.0817.400
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: DA #3

Return Event: 10 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.080.080.080.080.0817.650

0.080.080.080.080.0817.900

0.070.070.080.080.0818.150

0.070.070.070.070.0718.400

0.070.070.070.070.0718.650

0.070.070.070.070.0718.900

0.060.060.070.070.0719.150

0.060.060.060.060.0619.400

0.060.060.060.060.0619.650

0.060.060.060.060.0619.900

0.060.060.060.060.0620.150

0.060.060.060.060.0620.400

0.050.050.050.050.0520.650

0.050.050.050.050.0520.900

0.050.050.050.050.0521.150

0.050.050.050.050.0521.400

0.050.050.050.050.0521.650

0.050.050.050.050.0521.900

0.050.050.050.050.0522.150

0.050.050.050.050.0522.400

0.050.050.050.050.0522.650

0.050.050.050.050.0522.900

0.050.050.050.050.0523.150

0.050.050.050.050.0523.400

0.050.050.050.050.0523.650

(N/A)(N/A)0.050.050.0523.900
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: DA #3

Return Event: 25 yearsSubsection: Unit Hydrograph Summary

25 YearStorm Event

years25Return Event

hours24.000Duration

in5.9Depth

hours0.173
Time of Concentration
(Composite)

acres1.164Area (User Defined)

hours0.023
Computational Time
Increment

hours12.006Time to Peak (Computed)

ft³/s4.75Flow (Peak, Computed)

hours0.050Output Increment

hours12.000
Time to Flow (Peak
Interpolated Output)

ft³/s4.74
Flow (Peak Interpolated
Output)

Drainage Area

72.775SCS CN (Composite)

acres1.164Area (User Defined)

in3.7
Maximum Retention
(Pervious)

in0.7
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in3.0
Cumulative Runoff Depth
(Pervious)

ac-ft0.292Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.291Volume

SCS Unit Hydrograph Parameters

hours0.173
Time of Concentration
(Composite)

hours0.023
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: DA #3

Return Event: 25 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s7.60Unit peak, qp

hours0.116Unit peak time, Tp

hours0.463Unit receding limb, Tr

hours0.578Total unit time, Tb
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: DA #3

Return Event: 25 yearsSubsection: Unit Hydrograph (Hydrograph Table)

25 YearStorm Event

years25Return Event

hours24.000Duration

in5.9Depth

hours0.173
Time of Concentration
(Composite)

acres1.164Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.008.450

0.010.010.010.010.008.700

0.010.010.010.010.018.950

0.020.020.020.020.029.200

0.020.020.020.020.029.450

0.030.030.030.030.039.700

0.040.040.040.040.039.950

0.060.060.050.050.0510.200

0.080.070.070.070.0610.450

0.100.100.090.090.0810.700

0.140.130.120.120.1110.950

0.210.200.180.170.1611.200

0.560.390.290.250.2311.450

3.452.381.691.200.8311.700

2.263.384.414.744.4211.950

0.750.840.981.191.5612.200

0.470.510.550.610.6812.450

0.380.400.410.430.4512.700

0.320.330.340.360.3712.950

0.280.290.300.310.3113.200

0.250.260.260.270.2813.450

0.220.230.230.240.2413.700

0.200.200.210.210.2213.950

0.190.190.190.200.2014.200

0.180.180.180.190.1914.450

0.170.170.180.180.1814.700

0.160.170.170.170.1714.950

0.150.160.160.160.1615.200

0.140.150.150.150.1515.450

0.140.140.140.140.1415.700

0.130.130.130.130.1315.950

0.120.120.120.130.1316.200

0.120.120.120.120.1216.450
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: DA #3

Return Event: 25 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.120.120.120.120.1216.700

0.110.110.120.120.1216.950

0.110.110.110.110.1117.200

0.110.110.110.110.1117.450

0.100.100.110.110.1117.700

0.100.100.100.100.1017.950

0.100.100.100.100.1018.200

0.090.090.100.100.1018.450

0.090.090.090.090.0918.700

0.090.090.090.090.0918.950

0.080.080.080.090.0919.200

0.080.080.080.080.0819.450

0.080.080.080.080.0819.700

0.070.070.070.080.0819.950

0.070.070.070.070.0720.200

0.070.070.070.070.0720.450

0.070.070.070.070.0720.700

0.070.070.070.070.0720.950

0.070.070.070.070.0721.200

0.070.070.070.070.0721.450

0.070.070.070.070.0721.700

0.070.070.070.070.0721.950

0.070.070.070.070.0722.200

0.070.070.070.070.0722.450

0.070.070.070.070.0722.700

0.070.070.070.070.0722.950

0.070.070.070.070.0723.200

0.060.060.060.060.0623.450

0.060.060.060.060.0623.700

(N/A)(N/A)(N/A)0.060.0623.950
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: DA #3

Return Event: 50 yearsSubsection: Unit Hydrograph Summary

50 YearStorm Event

years50Return Event

hours24.000Duration

in6.9Depth

hours0.173
Time of Concentration
(Composite)

acres1.164Area (User Defined)

hours0.023
Computational Time
Increment

hours12.006Time to Peak (Computed)

ft³/s5.95Flow (Peak, Computed)

hours0.050Output Increment

hours12.000
Time to Flow (Peak
Interpolated Output)

ft³/s5.95
Flow (Peak Interpolated
Output)

Drainage Area

72.775SCS CN (Composite)

acres1.164Area (User Defined)

in3.7
Maximum Retention
(Pervious)

in0.7
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in3.8
Cumulative Runoff Depth
(Pervious)

ac-ft0.367Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.366Volume

SCS Unit Hydrograph Parameters

hours0.173
Time of Concentration
(Composite)

hours0.023
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: DA #3

Return Event: 50 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s7.60Unit peak, qp

hours0.116Unit peak time, Tp

hours0.463Unit receding limb, Tr

hours0.578Total unit time, Tb
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: DA #3

Return Event: 50 yearsSubsection: Unit Hydrograph (Hydrograph Table)

50 YearStorm Event

years50Return Event

hours24.000Duration

in6.9Depth

hours0.173
Time of Concentration
(Composite)

acres1.164Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.007.700

0.010.010.010.000.007.950

0.010.010.010.010.018.200

0.020.020.020.010.018.450

0.020.020.020.020.028.700

0.030.030.030.030.038.950

0.040.040.040.030.039.200

0.050.040.040.040.049.450

0.060.050.050.050.059.700

0.070.070.070.060.069.950

0.090.090.080.080.0810.200

0.120.110.110.100.1010.450

0.150.150.140.130.1210.700

0.210.190.180.170.1610.950

0.300.280.260.240.2211.200

0.760.540.400.340.3211.450

4.423.092.221.591.1211.700

2.804.195.495.955.6011.950

0.921.041.201.461.9212.200

0.570.620.670.740.8312.450

0.470.480.500.520.5412.700

0.390.400.420.430.4512.950

0.350.350.360.370.3813.200

0.300.310.320.330.3413.450

0.270.280.280.290.3013.700

0.240.250.250.260.2713.950

0.230.230.230.240.2414.200

0.220.220.220.230.2314.450

0.210.210.210.210.2214.700

0.200.200.200.200.2114.950

0.190.190.190.190.2015.200

0.180.180.180.180.1815.450

0.160.170.170.170.1715.700
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: DA #3

Return Event: 50 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.150.160.160.160.1615.950

0.150.150.150.150.1516.200

0.150.150.150.150.1516.450

0.140.140.140.140.1416.700

0.140.140.140.140.1416.950

0.130.130.130.140.1417.200

0.130.130.130.130.1317.450

0.130.130.130.130.1317.700

0.120.120.120.120.1217.950

0.120.120.120.120.1218.200

0.110.110.110.120.1218.450

0.110.110.110.110.1118.700

0.100.110.110.110.1118.950

0.100.100.100.100.1019.200

0.100.100.100.100.1019.450

0.090.090.090.090.1019.700

0.090.090.090.090.0919.950

0.090.090.090.090.0920.200

0.090.090.090.090.0920.450

0.090.090.090.090.0920.700

0.090.090.090.090.0920.950

0.080.080.080.080.0921.200

0.080.080.080.080.0821.450

0.080.080.080.080.0821.700

0.080.080.080.080.0821.950

0.080.080.080.080.0822.200

0.080.080.080.080.0822.450

0.080.080.080.080.0822.700

0.080.080.080.080.0822.950

0.080.080.080.080.0823.200

0.080.080.080.080.0823.450

0.080.080.080.080.0823.700

(N/A)(N/A)(N/A)0.080.0823.950
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: DA #3

Return Event: 100 yearsSubsection: Unit Hydrograph Summary

100 YearStorm Event

years100Return Event

hours24.000Duration

in7.9Depth

hours0.173
Time of Concentration
(Composite)

acres1.164Area (User Defined)

hours0.023
Computational Time
Increment

hours11.983Time to Peak (Computed)

ft³/s7.31Flow (Peak, Computed)

hours0.050Output Increment

hours12.000
Time to Flow (Peak
Interpolated Output)

ft³/s7.30
Flow (Peak Interpolated
Output)

Drainage Area

72.775SCS CN (Composite)

acres1.164Area (User Defined)

in3.7
Maximum Retention
(Pervious)

in0.7
Maximum Retention
(Pervious, 20 percent)

Cumulative Runoff

in4.7
Cumulative Runoff Depth
(Pervious)

ac-ft0.452Runoff Volume (Pervious)

Hydrograph Volume (Area under Hydrograph curve)

ac-ft0.451Volume

SCS Unit Hydrograph Parameters

hours0.173
Time of Concentration
(Composite)

hours0.023
Computational Time
Increment

483.432
Unit Hydrograph Shape
Factor

0.749K Factor

1.670Receding/Rising, Tr/Tp
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: DA #3

Return Event: 100 yearsSubsection: Unit Hydrograph Summary

SCS Unit Hydrograph Parameters

ft³/s7.60Unit peak, qp

hours0.116Unit peak time, Tp

hours0.463Unit receding limb, Tr

hours0.578Total unit time, Tb
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: DA #3

Return Event: 100 yearsSubsection: Unit Hydrograph (Hydrograph Table)

100 YearStorm Event

years100Return Event

hours24.000Duration

in7.9Depth

hours0.173
Time of Concentration
(Composite)

acres1.164Area (User Defined)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.000.000.000.000.007.000

0.010.010.010.010.007.250

0.010.010.010.010.017.500

0.020.020.010.010.017.750

0.020.020.020.020.028.000

0.030.030.030.020.028.250

0.040.040.030.030.038.500

0.050.040.040.040.048.750

0.060.050.050.050.059.000

0.060.060.060.060.069.250

0.070.070.070.070.079.500

0.090.090.080.080.089.750

0.110.110.100.100.0910.000

0.140.130.130.120.1210.250

0.170.170.160.150.1410.500

0.220.210.200.190.1810.750

0.300.280.260.250.2411.000

0.430.400.370.350.3211.250

1.450.990.700.530.4611.500

6.925.513.892.832.0411.750

2.333.405.096.707.3012.000

0.991.101.251.441.7712.250

0.650.690.740.810.8912.500

0.540.560.580.600.6212.750

0.460.470.480.500.5213.000

0.400.410.420.430.4413.250

0.350.360.370.380.3913.500

0.320.320.330.340.3513.750

0.290.290.300.300.3114.000

0.270.270.280.280.2814.250

0.260.260.260.270.2714.500

0.250.250.250.250.2614.750

0.230.230.240.240.2415.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: DA #3

Return Event: 100 yearsSubsection: Unit Hydrograph (Hydrograph Table)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.220.220.220.230.2315.250

0.210.210.210.210.2215.500

0.190.190.200.200.2015.750

0.180.180.180.190.1916.000

0.180.180.180.180.1816.250

0.170.170.170.170.1816.500

0.170.170.170.170.1716.750

0.160.160.160.160.1717.000

0.160.160.160.160.1617.250

0.150.150.150.160.1617.500

0.150.150.150.150.1517.750

0.140.140.140.150.1518.000

0.140.140.140.140.1418.250

0.130.130.130.140.1418.500

0.130.130.130.130.1318.750

0.120.120.130.130.1319.000

0.120.120.120.120.1219.250

0.110.110.120.120.1219.500

0.110.110.110.110.1119.750

0.100.110.110.110.1120.000

0.100.100.100.100.1020.250

0.100.100.100.100.1020.500

0.100.100.100.100.1020.750

0.100.100.100.100.1021.000

0.100.100.100.100.1021.250

0.100.100.100.100.1021.500

0.100.100.100.100.1021.750

0.100.100.100.100.1022.000

0.100.100.100.100.1022.250

0.090.100.100.100.1022.500

0.090.090.090.090.0922.750

0.090.090.090.090.0923.000

0.090.090.090.090.0923.250

0.090.090.090.090.0923.500

0.090.090.090.090.0923.750

(N/A)(N/A)(N/A)(N/A)0.0924.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: O-1

Return Event: 1 yearsSubsection: Addition Summary

Summary for Hydrograph Addition at 'O-1'

Upstream NodeUpstream Link

DA #3<Catchment to Outflow Node>

DA #2<Catchment to Outflow Node>

PO-1Outlet-1

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

0.9412.0500.064DA #3Flow (From)

0.3812.2000.040DA #2Flow (From)

0.1216.9000.109Outlet-1Flow (From)

1.2912.0500.212O-1Flow (In)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: O-1

Return Event: 2 yearsSubsection: Addition Summary

Summary for Hydrograph Addition at 'O-1'

Upstream NodeUpstream Link

DA #3<Catchment to Outflow Node>

DA #2<Catchment to Outflow Node>

PO-1Outlet-1

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

1.5112.0000.096DA #3Flow (From)

0.6412.1500.062DA #2Flow (From)

0.1715.9500.156Outlet-1Flow (From)

2.0812.0500.314O-1Flow (In)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: O-1

Return Event: 5 yearsSubsection: Addition Summary

Summary for Hydrograph Addition at 'O-1'

Upstream NodeUpstream Link

DA #3<Catchment to Outflow Node>

DA #2<Catchment to Outflow Node>

PO-1Outlet-1

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

2.4812.0000.154DA #3Flow (From)

1.1012.1500.101DA #2Flow (From)

0.2615.2500.239Outlet-1Flow (From)

3.4612.0500.494O-1Flow (In)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: O-1

Return Event: 10 yearsSubsection: Addition Summary

Summary for Hydrograph Addition at 'O-1'

Upstream NodeUpstream Link

DA #3<Catchment to Outflow Node>

DA #2<Catchment to Outflow Node>

PO-1Outlet-1

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

3.3612.0000.207DA #3Flow (From)

1.5312.1500.137DA #2Flow (From)

0.3414.8500.312Outlet-1Flow (From)

4.7212.0500.656O-1Flow (In)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: O-1

Return Event: 25 yearsSubsection: Addition Summary

Summary for Hydrograph Addition at 'O-1'

Upstream NodeUpstream Link

DA #3<Catchment to Outflow Node>

DA #2<Catchment to Outflow Node>

PO-1Outlet-1

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

4.7412.0000.291DA #3Flow (From)

2.2012.1500.195DA #2Flow (From)

0.4714.4500.423Outlet-1Flow (From)

6.6912.0500.909O-1Flow (In)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: O-1

Return Event: 50 yearsSubsection: Addition Summary

Summary for Hydrograph Addition at 'O-1'

Upstream NodeUpstream Link

DA #3<Catchment to Outflow Node>

DA #2<Catchment to Outflow Node>

PO-1Outlet-1

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

5.9512.0000.366DA #3Flow (From)

2.8012.1500.246DA #2Flow (From)

1.0413.0000.555Outlet-1Flow (From)

8.4312.0001.167O-1Flow (In)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: O-1

Return Event: 100 yearsSubsection: Addition Summary

Summary for Hydrograph Addition at 'O-1'

Upstream NodeUpstream Link

DA #3<Catchment to Outflow Node>

DA #2<Catchment to Outflow Node>

PO-1Outlet-1

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

7.3012.0000.451DA #3Flow (From)

3.4712.1500.305DA #2Flow (From)

2.1512.4500.729Outlet-1Flow (From)

10.7012.0501.485O-1Flow (In)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1 (OUT)

Return Event: 1 yearsSubsection: Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

108.00108.00108.00108.00108.000.000

108.00108.00108.00108.00108.000.250

108.00108.00108.00108.00108.000.500

108.00108.00108.00108.00108.000.750

108.00108.00108.00108.00108.001.000

108.00108.00108.00108.00108.001.250

108.00108.00108.00108.00108.001.500

108.00108.00108.00108.00108.001.750

108.00108.00108.00108.00108.002.000

108.00108.00108.00108.00108.002.250

108.00108.00108.00108.00108.002.500

108.00108.00108.00108.00108.002.750

108.00108.00108.00108.00108.003.000

108.00108.00108.00108.00108.003.250

108.00108.00108.00108.00108.003.500

108.00108.00108.00108.00108.003.750

108.00108.00108.00108.00108.004.000

108.00108.00108.00108.00108.004.250

108.00108.00108.00108.00108.004.500

108.00108.00108.00108.00108.004.750

108.00108.00108.00108.00108.005.000

108.00108.00108.00108.00108.005.250

108.00108.00108.00108.00108.005.500

108.00108.00108.00108.00108.005.750

108.00108.00108.00108.00108.006.000

108.00108.00108.00108.00108.006.250

108.00108.00108.00108.00108.006.500

108.00108.00108.00108.00108.006.750

108.00108.00108.00108.00108.007.000

108.00108.00108.00108.00108.007.250

108.00108.00108.00108.00108.007.500

108.00108.00108.00108.00108.007.750

108.00108.00108.00108.00108.008.000

108.00108.00108.00108.00108.008.250

108.01108.01108.01108.00108.008.500

108.01108.01108.01108.01108.018.750

108.01108.01108.01108.01108.019.000

108.01108.01108.01108.01108.019.250

108.02108.02108.01108.01108.019.500

108.02108.02108.02108.02108.029.750

108.02108.02108.02108.02108.0210.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1 (OUT)

Return Event: 1 yearsSubsection: Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

108.03108.03108.03108.03108.0310.250

108.04108.03108.03108.03108.0310.500

108.04108.04108.04108.04108.0410.750

108.06108.05108.05108.05108.0511.000

108.07108.07108.06108.06108.0611.250

108.11108.10108.09108.08108.0811.500

108.25108.22108.19108.15108.1311.750

108.34108.33108.32108.31108.2812.000

108.36108.35108.35108.35108.3412.250

108.37108.37108.37108.36108.3612.500

108.38108.38108.37108.37108.3712.750

108.38108.38108.38108.38108.3813.000

108.39108.39108.39108.39108.3913.250

108.39108.39108.39108.39108.3913.500

108.40108.40108.40108.40108.3913.750

108.40108.40108.40108.40108.4014.000

108.40108.40108.40108.40108.4014.250

108.40108.40108.40108.40108.4014.500

108.41108.41108.41108.40108.4014.750

108.41108.41108.41108.41108.4115.000

108.41108.41108.41108.41108.4115.250

108.41108.41108.41108.41108.4115.500

108.41108.41108.41108.41108.4115.750

108.41108.41108.41108.41108.4116.000

108.41108.41108.41108.41108.4116.250

108.41108.41108.41108.41108.4116.500

108.41108.41108.41108.41108.4116.750

108.41108.41108.41108.41108.4117.000

108.41108.41108.41108.41108.4117.250

108.41108.41108.41108.41108.4117.500

108.41108.41108.41108.41108.4117.750

108.41108.41108.41108.41108.4118.000

108.41108.41108.41108.41108.4118.250

108.41108.41108.41108.41108.4118.500

108.41108.41108.41108.41108.4118.750

108.41108.41108.41108.41108.4119.000

108.41108.41108.41108.41108.4119.250

108.41108.41108.41108.41108.4119.500

108.40108.40108.40108.40108.4019.750

108.40108.40108.40108.40108.4020.000

108.40108.40108.40108.40108.4020.250
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1 (OUT)

Return Event: 1 yearsSubsection: Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

108.40108.40108.40108.40108.4020.500

108.40108.40108.40108.40108.4020.750

108.40108.40108.40108.40108.4021.000

108.40108.40108.40108.40108.4021.250

108.40108.40108.40108.40108.4021.500

108.40108.40108.40108.40108.4021.750

108.39108.39108.39108.39108.4022.000

108.39108.39108.39108.39108.3922.250

108.39108.39108.39108.39108.3922.500

108.39108.39108.39108.39108.3922.750

108.39108.39108.39108.39108.3923.000

108.39108.39108.39108.39108.3923.250

108.39108.39108.39108.39108.3923.500

108.39108.39108.39108.39108.3923.750

(N/A)(N/A)(N/A)(N/A)108.3924.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: PO-1 (OUT)

Return Event: 2 yearsSubsection: Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

108.00108.00108.00108.00108.000.000

108.00108.00108.00108.00108.000.250

108.00108.00108.00108.00108.000.500

108.00108.00108.00108.00108.000.750

108.00108.00108.00108.00108.001.000

108.00108.00108.00108.00108.001.250

108.00108.00108.00108.00108.001.500

108.00108.00108.00108.00108.001.750

108.00108.00108.00108.00108.002.000

108.00108.00108.00108.00108.002.250

108.00108.00108.00108.00108.002.500

108.00108.00108.00108.00108.002.750

108.00108.00108.00108.00108.003.000

108.00108.00108.00108.00108.003.250

108.00108.00108.00108.00108.003.500

108.00108.00108.00108.00108.003.750

108.00108.00108.00108.00108.004.000

108.00108.00108.00108.00108.004.250

108.00108.00108.00108.00108.004.500

108.00108.00108.00108.00108.004.750

108.00108.00108.00108.00108.005.000

108.00108.00108.00108.00108.005.250

108.00108.00108.00108.00108.005.500

108.00108.00108.00108.00108.005.750

108.00108.00108.00108.00108.006.000

108.00108.00108.00108.00108.006.250

108.00108.00108.00108.00108.006.500

108.00108.00108.00108.00108.006.750

108.00108.00108.00108.00108.007.000

108.00108.00108.00108.00108.007.250

108.01108.01108.01108.00108.007.500

108.01108.01108.01108.01108.017.750

108.01108.01108.01108.01108.018.000

108.01108.01108.01108.01108.018.250

108.01108.01108.01108.01108.018.500

108.02108.02108.02108.02108.028.750

108.02108.02108.02108.02108.029.000

108.03108.03108.03108.02108.029.250

108.03108.03108.03108.03108.039.500

108.04108.04108.04108.03108.039.750

108.04108.04108.04108.04108.0410.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: PO-1 (OUT)

Return Event: 2 yearsSubsection: Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

108.05108.05108.05108.05108.0510.250

108.06108.06108.06108.06108.0510.500

108.08108.07108.07108.07108.0710.750

108.09108.09108.08108.08108.0811.000

108.11108.11108.10108.10108.1011.250

108.17108.15108.13108.13108.1211.500

108.31108.27108.24108.21108.1911.750

108.42108.41108.40108.38108.3512.000

108.45108.44108.44108.43108.4312.250

108.46108.46108.45108.45108.4512.500

108.47108.47108.47108.46108.4612.750

108.48108.48108.47108.47108.4713.000

108.48108.48108.48108.48108.4813.250

108.49108.49108.49108.49108.4813.500

108.49108.49108.49108.49108.4913.750

108.49108.49108.49108.49108.4914.000

108.50108.50108.50108.49108.4914.250

108.50108.50108.50108.50108.5014.500

108.50108.50108.50108.50108.5014.750

108.50108.50108.50108.50108.5015.000

108.50108.50108.50108.50108.5015.250

108.50108.50108.50108.50108.5015.500

108.50108.50108.50108.50108.5015.750

108.50108.50108.50108.50108.5016.000

108.50108.50108.50108.50108.5016.250

108.50108.50108.50108.50108.5016.500

108.50108.50108.50108.50108.5016.750

108.50108.50108.50108.50108.5017.000

108.50108.50108.50108.50108.5017.250

108.50108.50108.50108.50108.5017.500

108.50108.50108.50108.50108.5017.750

108.50108.50108.50108.50108.5018.000

108.50108.50108.50108.50108.5018.250

108.49108.49108.49108.49108.5018.500

108.49108.49108.49108.49108.4918.750

108.49108.49108.49108.49108.4919.000

108.49108.49108.49108.49108.4919.250

108.49108.49108.49108.49108.4919.500

108.49108.49108.49108.49108.4919.750

108.48108.48108.49108.49108.4920.000

108.48108.48108.48108.48108.4820.250
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: PO-1 (OUT)

Return Event: 2 yearsSubsection: Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

108.48108.48108.48108.48108.4820.500

108.48108.48108.48108.48108.4820.750

108.48108.48108.48108.48108.4821.000

108.48108.48108.48108.48108.4821.250

108.47108.47108.47108.47108.4721.500

108.47108.47108.47108.47108.4721.750

108.47108.47108.47108.47108.4722.000

108.47108.47108.47108.47108.4722.250

108.47108.47108.47108.47108.4722.500

108.46108.46108.47108.47108.4722.750

108.46108.46108.46108.46108.4623.000

108.46108.46108.46108.46108.4623.250

108.46108.46108.46108.46108.4623.500

108.46108.46108.46108.46108.4623.750

(N/A)(N/A)(N/A)(N/A)108.4624.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: PO-1 (OUT)

Return Event: 5 yearsSubsection: Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

108.00108.00108.00108.00108.000.000

108.00108.00108.00108.00108.000.250

108.00108.00108.00108.00108.000.500

108.00108.00108.00108.00108.000.750

108.00108.00108.00108.00108.001.000

108.00108.00108.00108.00108.001.250

108.00108.00108.00108.00108.001.500

108.00108.00108.00108.00108.001.750

108.00108.00108.00108.00108.002.000

108.00108.00108.00108.00108.002.250

108.00108.00108.00108.00108.002.500

108.00108.00108.00108.00108.002.750

108.00108.00108.00108.00108.003.000

108.00108.00108.00108.00108.003.250

108.00108.00108.00108.00108.003.500

108.00108.00108.00108.00108.003.750

108.00108.00108.00108.00108.004.000

108.00108.00108.00108.00108.004.250

108.00108.00108.00108.00108.004.500

108.00108.00108.00108.00108.004.750

108.00108.00108.00108.00108.005.000

108.00108.00108.00108.00108.005.250

108.00108.00108.00108.00108.005.500

108.00108.00108.00108.00108.005.750

108.00108.00108.00108.00108.006.000

108.01108.01108.00108.00108.006.250

108.01108.01108.01108.01108.016.500

108.01108.01108.01108.01108.016.750

108.01108.01108.01108.01108.017.000

108.01108.01108.01108.01108.017.250

108.02108.02108.02108.02108.027.500

108.02108.02108.02108.02108.027.750

108.03108.02108.02108.02108.028.000

108.03108.03108.03108.03108.038.250

108.03108.03108.03108.03108.038.500

108.04108.04108.04108.04108.048.750

108.05108.05108.05108.04108.049.000

108.06108.05108.05108.05108.059.250

108.06108.06108.06108.06108.069.500

108.07108.07108.07108.07108.079.750

108.08108.08108.08108.08108.0810.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: PO-1 (OUT)

Return Event: 5 yearsSubsection: Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

108.10108.09108.09108.09108.0910.250

108.11108.11108.11108.10108.1010.500

108.13108.13108.12108.12108.1210.750

108.16108.15108.15108.14108.1411.000

108.19108.18108.18108.17108.1611.250

108.23108.22108.21108.20108.2011.500

108.41108.35108.31108.27108.2511.750

108.55108.54108.53108.50108.4612.000

108.58108.58108.57108.57108.5612.250

108.60108.60108.60108.59108.5912.500

108.61108.61108.61108.61108.6012.750

108.62108.62108.62108.62108.6113.000

108.63108.63108.62108.62108.6213.250

108.63108.63108.63108.63108.6313.500

108.64108.63108.63108.63108.6313.750

108.64108.64108.64108.64108.6414.000

108.64108.64108.64108.64108.6414.250

108.64108.64108.64108.64108.6414.500

108.64108.64108.64108.64108.6414.750

108.64108.64108.64108.64108.6415.000

108.64108.64108.64108.64108.6415.250

108.64108.64108.64108.64108.6415.500

108.64108.64108.64108.64108.6415.750

108.64108.64108.64108.64108.6416.000

108.64108.64108.64108.64108.6416.250

108.64108.64108.64108.64108.6416.500

108.63108.63108.63108.63108.6316.750

108.63108.63108.63108.63108.6317.000

108.63108.63108.63108.63108.6317.250

108.63108.63108.63108.63108.6317.500

108.63108.63108.63108.63108.6317.750

108.62108.62108.62108.62108.6318.000

108.62108.62108.62108.62108.6218.250

108.62108.62108.62108.62108.6218.500

108.62108.62108.62108.62108.6218.750

108.61108.61108.61108.61108.6219.000

108.61108.61108.61108.61108.6119.250

108.61108.61108.61108.61108.6119.500

108.60108.61108.61108.61108.6119.750

108.60108.60108.60108.60108.6020.000

108.60108.60108.60108.60108.6020.250
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: PO-1 (OUT)

Return Event: 5 yearsSubsection: Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

108.60108.60108.60108.60108.6020.500

108.59108.59108.59108.59108.5920.750

108.59108.59108.59108.59108.5921.000

108.59108.59108.59108.59108.5921.250

108.58108.58108.58108.59108.5921.500

108.58108.58108.58108.58108.5821.750

108.58108.58108.58108.58108.5822.000

108.57108.58108.58108.58108.5822.250

108.57108.57108.57108.57108.5722.500

108.57108.57108.57108.57108.5722.750

108.57108.57108.57108.57108.5723.000

108.56108.56108.56108.56108.5723.250

108.56108.56108.56108.56108.5623.500

108.56108.56108.56108.56108.5623.750

(N/A)(N/A)(N/A)(N/A)108.5624.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: PO-1 (OUT)

Return Event: 10 yearsSubsection: Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

108.00108.00108.00108.00108.000.000

108.00108.00108.00108.00108.000.250

108.00108.00108.00108.00108.000.500

108.00108.00108.00108.00108.000.750

108.00108.00108.00108.00108.001.000

108.00108.00108.00108.00108.001.250

108.00108.00108.00108.00108.001.500

108.00108.00108.00108.00108.001.750

108.00108.00108.00108.00108.002.000

108.00108.00108.00108.00108.002.250

108.00108.00108.00108.00108.002.500

108.00108.00108.00108.00108.002.750

108.00108.00108.00108.00108.003.000

108.00108.00108.00108.00108.003.250

108.00108.00108.00108.00108.003.500

108.00108.00108.00108.00108.003.750

108.00108.00108.00108.00108.004.000

108.00108.00108.00108.00108.004.250

108.00108.00108.00108.00108.004.500

108.00108.00108.00108.00108.004.750

108.00108.00108.00108.00108.005.000

108.00108.00108.00108.00108.005.250

108.01108.00108.00108.00108.005.500

108.01108.01108.01108.01108.015.750

108.01108.01108.01108.01108.016.000

108.01108.01108.01108.01108.016.250

108.02108.01108.01108.01108.016.500

108.02108.02108.02108.02108.026.750

108.02108.02108.02108.02108.027.000

108.03108.03108.03108.02108.027.250

108.03108.03108.03108.03108.037.500

108.04108.04108.03108.03108.037.750

108.04108.04108.04108.04108.048.000

108.05108.05108.05108.04108.048.250

108.06108.05108.05108.05108.058.500

108.07108.06108.06108.06108.068.750

108.07108.07108.07108.07108.079.000

108.09108.08108.08108.08108.089.250

108.10108.09108.09108.09108.099.500

108.11108.11108.10108.10108.109.750

108.12108.12108.12108.11108.1110.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: PO-1 (OUT)

Return Event: 10 yearsSubsection: Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

108.14108.14108.13108.13108.1310.250

108.16108.16108.15108.15108.1510.500

108.19108.18108.18108.17108.1710.750

108.21108.21108.20108.20108.1911.000

108.23108.23108.22108.22108.2111.250

108.28108.26108.25108.24108.2411.500

108.49108.43108.37108.33108.3011.750

108.67108.65108.64108.60108.5512.000

108.70108.70108.69108.68108.6812.250

108.72108.72108.71108.71108.7112.500

108.73108.73108.73108.73108.7212.750

108.74108.74108.74108.74108.7413.000

108.75108.75108.75108.75108.7413.250

108.75108.75108.75108.75108.7513.500

108.76108.76108.76108.76108.7513.750

108.76108.76108.76108.76108.7614.000

108.76108.76108.76108.76108.7614.250

108.76108.76108.76108.76108.7614.500

108.76108.76108.76108.76108.7614.750

108.76108.76108.76108.76108.7615.000

108.76108.76108.76108.76108.7615.250

108.76108.76108.76108.76108.7615.500

108.76108.76108.76108.76108.7615.750

108.75108.75108.76108.76108.7616.000

108.75108.75108.75108.75108.7516.250

108.75108.75108.75108.75108.7516.500

108.75108.75108.75108.75108.7516.750

108.74108.74108.74108.75108.7517.000

108.74108.74108.74108.74108.7417.250

108.74108.74108.74108.74108.7417.500

108.73108.73108.74108.74108.7417.750

108.73108.73108.73108.73108.7318.000

108.73108.73108.73108.73108.7318.250

108.72108.72108.73108.73108.7318.500

108.72108.72108.72108.72108.7218.750

108.72108.72108.72108.72108.7219.000

108.71108.71108.71108.71108.7219.250

108.71108.71108.71108.71108.7119.500

108.70108.70108.71108.71108.7119.750

108.70108.70108.70108.70108.7020.000

108.70108.70108.70108.70108.7020.250
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: PO-1 (OUT)

Return Event: 10 yearsSubsection: Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

108.69108.69108.69108.69108.6920.500

108.69108.69108.69108.69108.6920.750

108.68108.68108.68108.69108.6921.000

108.68108.68108.68108.68108.6821.250

108.68108.68108.68108.68108.6821.500

108.67108.67108.67108.67108.6721.750

108.67108.67108.67108.67108.6722.000

108.66108.66108.66108.67108.6722.250

108.66108.66108.66108.66108.6622.500

108.66108.66108.66108.66108.6622.750

108.65108.65108.65108.65108.6523.000

108.65108.65108.65108.65108.6523.250

108.64108.64108.65108.65108.6523.500

108.64108.64108.64108.64108.6423.750

(N/A)(N/A)(N/A)(N/A)108.6424.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: PO-1 (OUT)

Return Event: 25 yearsSubsection: Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

108.00108.00108.00108.00108.000.000

108.00108.00108.00108.00108.000.250

108.00108.00108.00108.00108.000.500

108.00108.00108.00108.00108.000.750

108.00108.00108.00108.00108.001.000

108.00108.00108.00108.00108.001.250

108.00108.00108.00108.00108.001.500

108.00108.00108.00108.00108.001.750

108.00108.00108.00108.00108.002.000

108.00108.00108.00108.00108.002.250

108.00108.00108.00108.00108.002.500

108.00108.00108.00108.00108.002.750

108.00108.00108.00108.00108.003.000

108.00108.00108.00108.00108.003.250

108.00108.00108.00108.00108.003.500

108.00108.00108.00108.00108.003.750

108.00108.00108.00108.00108.004.000

108.00108.00108.00108.00108.004.250

108.00108.00108.00108.00108.004.500

108.01108.01108.00108.00108.004.750

108.01108.01108.01108.01108.015.000

108.01108.01108.01108.01108.015.250

108.01108.01108.01108.01108.015.500

108.02108.02108.02108.02108.015.750

108.02108.02108.02108.02108.026.000

108.03108.03108.02108.02108.026.250

108.03108.03108.03108.03108.036.500

108.04108.04108.04108.03108.036.750

108.04108.04108.04108.04108.047.000

108.05108.05108.05108.05108.057.250

108.06108.06108.06108.05108.057.500

108.07108.06108.06108.06108.067.750

108.07108.07108.07108.07108.078.000

108.08108.08108.08108.08108.088.250

108.10108.09108.09108.09108.098.500

108.11108.11108.10108.10108.108.750

108.12108.12108.12108.11108.119.000

108.14108.13108.13108.13108.129.250

108.15108.15108.15108.14108.149.500

108.17108.17108.16108.16108.169.750

108.19108.19108.18108.18108.1710.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: PO-1 (OUT)

Return Event: 25 yearsSubsection: Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

108.21108.20108.20108.20108.2010.250

108.22108.22108.22108.21108.2110.500

108.24108.23108.23108.23108.2210.750

108.26108.25108.25108.25108.2411.000

108.29108.28108.27108.27108.2611.250

108.35108.33108.31108.30108.2911.500

108.62108.54108.47108.42108.3811.750

108.84108.82108.80108.76108.6912.000

108.88108.87108.86108.86108.8512.250

108.90108.90108.89108.89108.8812.500

108.92108.91108.91108.91108.9012.750

108.93108.92108.92108.92108.9213.000

108.93108.93108.93108.93108.9313.250

108.94108.94108.94108.94108.9413.500

108.94108.94108.94108.94108.9413.750

108.94108.94108.94108.94108.9414.000

108.94108.94108.94108.94108.9414.250

108.94108.94108.94108.94108.9414.500

108.94108.94108.94108.94108.9414.750

108.94108.94108.94108.94108.9415.000

108.94108.94108.94108.94108.9415.250

108.94108.94108.94108.94108.9415.500

108.93108.93108.93108.93108.9415.750

108.93108.93108.93108.93108.9316.000

108.92108.93108.93108.93108.9316.250

108.92108.92108.92108.92108.9216.500

108.92108.92108.92108.92108.9216.750

108.91108.91108.91108.91108.9217.000

108.91108.91108.91108.91108.9117.250

108.90108.90108.90108.91108.9117.500

108.90108.90108.90108.90108.9017.750

108.89108.89108.89108.90108.9018.000

108.89108.89108.89108.89108.8918.250

108.88108.88108.88108.89108.8918.500

108.88108.88108.88108.88108.8818.750

108.87108.87108.87108.87108.8819.000

108.87108.87108.87108.87108.8719.250

108.86108.86108.86108.86108.8619.500

108.85108.86108.86108.86108.8619.750

108.85108.85108.85108.85108.8520.000

108.84108.84108.84108.85108.8520.250
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: PO-1 (OUT)

Return Event: 25 yearsSubsection: Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

108.84108.84108.84108.84108.8420.500

108.83108.83108.83108.83108.8320.750

108.82108.83108.83108.83108.8321.000

108.82108.82108.82108.82108.8221.250

108.81108.81108.82108.82108.8221.500

108.81108.81108.81108.81108.8121.750

108.80108.80108.80108.81108.8122.000

108.80108.80108.80108.80108.8022.250

108.79108.79108.79108.79108.8022.500

108.79108.79108.79108.79108.7922.750

108.78108.78108.78108.78108.7823.000

108.77108.78108.78108.78108.7823.250

108.77108.77108.77108.77108.7723.500

108.76108.77108.77108.77108.7723.750

(N/A)(N/A)(N/A)(N/A)108.7624.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: PO-1 (OUT)

Return Event: 50 yearsSubsection: Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

108.00108.00108.00108.00108.000.000

108.00108.00108.00108.00108.000.250

108.00108.00108.00108.00108.000.500

108.00108.00108.00108.00108.000.750

108.00108.00108.00108.00108.001.000

108.00108.00108.00108.00108.001.250

108.00108.00108.00108.00108.001.500

108.00108.00108.00108.00108.001.750

108.00108.00108.00108.00108.002.000

108.00108.00108.00108.00108.002.250

108.00108.00108.00108.00108.002.500

108.00108.00108.00108.00108.002.750

108.00108.00108.00108.00108.003.000

108.00108.00108.00108.00108.003.250

108.00108.00108.00108.00108.003.500

108.00108.00108.00108.00108.003.750

108.00108.00108.00108.00108.004.000

108.01108.01108.01108.00108.004.250

108.01108.01108.01108.01108.014.500

108.01108.01108.01108.01108.014.750

108.02108.01108.01108.01108.015.000

108.02108.02108.02108.02108.025.250

108.02108.02108.02108.02108.025.500

108.03108.03108.03108.03108.035.750

108.04108.03108.03108.03108.036.000

108.04108.04108.04108.04108.046.250

108.05108.05108.05108.05108.046.500

108.06108.06108.05108.05108.056.750

108.07108.06108.06108.06108.067.000

108.07108.07108.07108.07108.077.250

108.08108.08108.08108.08108.087.500

108.09108.09108.09108.09108.097.750

108.11108.10108.10108.10108.108.000

108.12108.12108.11108.11108.118.250

108.13108.13108.13108.12108.128.500

108.15108.15108.14108.14108.148.750

108.17108.16108.16108.16108.159.000

108.19108.18108.18108.17108.179.250

108.20108.20108.20108.19108.199.500

108.21108.21108.21108.21108.209.750

108.23108.22108.22108.22108.2210.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: PO-1 (OUT)

Return Event: 50 yearsSubsection: Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

108.24108.24108.23108.23108.2310.250

108.26108.25108.25108.25108.2410.500

108.28108.27108.27108.26108.2610.750

108.30108.30108.29108.29108.2811.000

108.33108.33108.32108.31108.3111.250

108.41108.38108.36108.35108.3411.500

108.72108.63108.55108.49108.4411.750

108.98108.96108.94108.89108.8112.000

109.02109.02109.01109.00108.9912.250

109.04109.04109.03109.03109.0312.500

109.04109.04109.04109.04109.0412.750

109.04109.04109.04109.04109.0413.000

109.04109.04109.04109.04109.0413.250

109.03109.03109.03109.03109.0413.500

109.03109.03109.03109.03109.0313.750

109.02109.02109.02109.02109.0314.000

109.02109.02109.02109.02109.0214.250

109.01109.01109.01109.01109.0214.500

109.01109.01109.01109.01109.0114.750

109.01109.01109.01109.01109.0115.000

109.00109.00109.00109.00109.0115.250

109.00109.00109.00109.00109.0015.500

109.00109.00109.00109.00109.0015.750

108.99108.99109.00109.00109.0016.000

108.99108.99108.99108.99108.9916.250

108.99108.99108.99108.99108.9916.500

108.98108.98108.98108.98108.9916.750

108.98108.98108.98108.98108.9817.000

108.97108.97108.97108.98108.9817.250

108.97108.97108.97108.97108.9717.500

108.96108.96108.97108.97108.9717.750

108.96108.96108.96108.96108.9618.000

108.95108.95108.95108.96108.9618.250

108.95108.95108.95108.95108.9518.500

108.94108.94108.94108.95108.9518.750

108.94108.94108.94108.94108.9419.000

108.93108.93108.93108.93108.9319.250

108.92108.93108.93108.93108.9319.500

108.92108.92108.92108.92108.9219.750

108.91108.91108.91108.92108.9220.000

108.90108.91108.91108.91108.9120.250
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: PO-1 (OUT)

Return Event: 50 yearsSubsection: Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

108.90108.90108.90108.90108.9020.500

108.89108.89108.89108.90108.9020.750

108.89108.89108.89108.89108.8921.000

108.88108.88108.88108.88108.8921.250

108.87108.88108.88108.88108.8821.500

108.87108.87108.87108.87108.8721.750

108.86108.86108.86108.87108.8722.000

108.86108.86108.86108.86108.8622.250

108.85108.85108.85108.85108.8622.500

108.84108.85108.85108.85108.8522.750

108.84108.84108.84108.84108.8423.000

108.83108.83108.84108.84108.8423.250

108.83108.83108.83108.83108.8323.500

108.82108.82108.82108.83108.8323.750

(N/A)(N/A)(N/A)(N/A)108.8224.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: PO-1 (OUT)

Return Event: 100 yearsSubsection: Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

108.00108.00108.00108.00108.000.000

108.00108.00108.00108.00108.000.250

108.00108.00108.00108.00108.000.500

108.00108.00108.00108.00108.000.750

108.00108.00108.00108.00108.001.000

108.00108.00108.00108.00108.001.250

108.00108.00108.00108.00108.001.500

108.00108.00108.00108.00108.001.750

108.00108.00108.00108.00108.002.000

108.00108.00108.00108.00108.002.250

108.00108.00108.00108.00108.002.500

108.00108.00108.00108.00108.002.750

108.00108.00108.00108.00108.003.000

108.00108.00108.00108.00108.003.250

108.00108.00108.00108.00108.003.500

108.01108.01108.00108.00108.003.750

108.01108.01108.01108.01108.014.000

108.01108.01108.01108.01108.014.250

108.02108.02108.01108.01108.014.500

108.02108.02108.02108.02108.024.750

108.03108.02108.02108.02108.025.000

108.03108.03108.03108.03108.035.250

108.04108.04108.04108.03108.035.500

108.05108.04108.04108.04108.045.750

108.05108.05108.05108.05108.056.000

108.06108.06108.06108.06108.066.250

108.07108.07108.07108.07108.066.500

108.08108.08108.08108.08108.076.750

108.09108.09108.09108.09108.087.000

108.10108.10108.10108.10108.107.250

108.12108.11108.11108.11108.117.500

108.13108.13108.12108.12108.127.750

108.14108.14108.14108.14108.138.000

108.16108.16108.15108.15108.158.250

108.18108.17108.17108.17108.168.500

108.20108.19108.19108.19108.188.750

108.21108.21108.21108.20108.209.000

108.22108.22108.22108.21108.219.250

108.23108.23108.23108.23108.229.500

108.25108.24108.24108.24108.249.750

108.26108.26108.25108.25108.2510.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: PO-1 (OUT)

Return Event: 100 yearsSubsection: Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

108.28108.27108.27108.27108.2610.250

108.30108.29108.29108.29108.2810.500

108.32108.32108.31108.31108.3010.750

108.35108.34108.34108.33108.3311.000

108.39108.38108.37108.36108.3611.250

108.47108.44108.42108.41108.4011.500

108.84108.73108.64108.57108.5211.750

109.11109.10109.08109.03108.9512.000

109.13109.13109.12109.12109.1212.250

109.12109.12109.12109.12109.1312.500

109.10109.11109.11109.11109.1112.750

109.09109.09109.09109.10109.1013.000

109.07109.08109.08109.08109.0813.250

109.06109.06109.07109.07109.0713.500

109.05109.05109.05109.06109.0613.750

109.04109.04109.04109.05109.0514.000

109.03109.03109.04109.04109.0414.250

109.03109.03109.03109.03109.0314.500

109.02109.02109.02109.02109.0214.750

109.02109.02109.02109.02109.0215.000

109.01109.01109.01109.01109.0115.250

109.01109.01109.01109.01109.0115.500

109.00109.01109.01109.01109.0115.750

109.00109.00109.00109.00109.0016.000

109.00109.00109.00109.00109.0016.250

109.00109.00109.00109.00109.0016.500

108.99108.99108.99109.00109.0016.750

108.99108.99108.99108.99108.9917.000

108.99108.99108.99108.99108.9917.250

108.98108.98108.98108.99108.9917.500

108.98108.98108.98108.98108.9817.750

108.97108.98108.98108.98108.9818.000

108.97108.97108.97108.97108.9718.250

108.97108.97108.97108.97108.9718.500

108.96108.96108.96108.96108.9618.750

108.96108.96108.96108.96108.9619.000

108.95108.95108.95108.95108.9519.250

108.94108.95108.95108.95108.9519.500

108.94108.94108.94108.94108.9419.750

108.93108.93108.94108.94108.9420.000

108.93108.93108.93108.93108.9320.250
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: PO-1 (OUT)

Return Event: 100 yearsSubsection: Time vs. Elevation

Time vs. Elevation (ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Elevation
(ft)

Time
(hours)

108.92108.92108.92108.92108.9320.500

108.92108.92108.92108.92108.9220.750

108.91108.91108.91108.91108.9121.000

108.90108.91108.91108.91108.9121.250

108.90108.90108.90108.90108.9021.500

108.89108.89108.89108.90108.9021.750

108.89108.89108.89108.89108.8922.000

108.88108.88108.88108.88108.8922.250

108.88108.88108.88108.88108.8822.500

108.87108.87108.87108.87108.8722.750

108.87108.87108.87108.87108.8723.000

108.86108.86108.86108.86108.8623.250

108.85108.86108.86108.86108.8623.500

108.85108.85108.85108.85108.8523.750

(N/A)(N/A)(N/A)(N/A)108.8524.000

Page 178 of 29727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

10/10/2016

Bentley PondPack V8i
[08.11.01.54]

Bentley Systems, Inc. Haestad Methods Solution
CenterME2 - Twin Oaks Stormwater.ppc

359 of 614



TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1

Return Event: 1 yearsSubsection: Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0000.0000.0000.0000.0000.000

0.0000.0000.0000.0000.0000.250

0.0000.0000.0000.0000.0000.500

0.0000.0000.0000.0000.0000.750

0.0000.0000.0000.0000.0001.000

0.0000.0000.0000.0000.0001.250

0.0000.0000.0000.0000.0001.500

0.0000.0000.0000.0000.0001.750

0.0000.0000.0000.0000.0002.000

0.0000.0000.0000.0000.0002.250

0.0000.0000.0000.0000.0002.500

0.0000.0000.0000.0000.0002.750

0.0000.0000.0000.0000.0003.000

0.0000.0000.0000.0000.0003.250

0.0000.0000.0000.0000.0003.500

0.0000.0000.0000.0000.0003.750

0.0000.0000.0000.0000.0004.000

0.0000.0000.0000.0000.0004.250

0.0000.0000.0000.0000.0004.500

0.0000.0000.0000.0000.0004.750

0.0000.0000.0000.0000.0005.000

0.0000.0000.0000.0000.0005.250

0.0000.0000.0000.0000.0005.500

0.0000.0000.0000.0000.0005.750

0.0000.0000.0000.0000.0006.000

0.0000.0000.0000.0000.0006.250

0.0000.0000.0000.0000.0006.500

0.0000.0000.0000.0000.0006.750

0.0000.0000.0000.0000.0007.000

0.0000.0000.0000.0000.0007.250

0.0000.0000.0000.0000.0007.500

0.0000.0000.0000.0000.0007.750

0.0000.0000.0000.0000.0008.000

0.0000.0000.0000.0000.0008.250

0.0010.0010.0010.0010.0018.500

0.0010.0010.0010.0010.0018.750

0.0010.0010.0010.0010.0019.000

0.0010.0010.0010.0010.0019.250

0.0020.0020.0020.0020.0029.500

0.0020.0020.0020.0020.0029.750

0.0030.0030.0030.0030.00210.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1

Return Event: 1 yearsSubsection: Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0040.0040.0030.0030.00310.250

0.0050.0050.0040.0040.00410.500

0.0070.0060.0060.0060.00510.750

0.0090.0080.0080.0070.00711.000

0.0130.0120.0110.0100.01011.250

0.0250.0200.0170.0150.01411.500

0.1110.0880.0660.0450.03211.750

0.1760.1710.1640.1520.13312.000

0.1910.1880.1860.1830.18012.250

0.1990.1980.1960.1950.19312.500

0.2060.2040.2030.2020.20112.750

0.2100.2100.2090.2080.20713.000

0.2140.2140.2130.2120.21113.250

0.2180.2170.2160.2160.21513.500

0.2200.2200.2190.2190.21813.750

0.2220.2220.2210.2210.22014.000

0.2240.2230.2230.2230.22214.250

0.2250.2250.2250.2240.22414.500

0.2260.2260.2260.2260.22514.750

0.2280.2270.2270.2270.22715.000

0.2280.2280.2280.2280.22815.250

0.2290.2290.2290.2290.22915.500

0.2300.2290.2290.2290.22915.750

0.2300.2300.2300.2300.23016.000

0.2300.2300.2300.2300.23016.250

0.2300.2300.2300.2300.23016.500

0.2300.2300.2300.2300.23016.750

0.2300.2300.2300.2300.23017.000

0.2300.2300.2300.2300.23017.250

0.2300.2300.2300.2300.23017.500

0.2290.2300.2300.2300.23017.750

0.2290.2290.2290.2290.22918.000

0.2290.2290.2290.2290.22918.250

0.2280.2280.2290.2290.22918.500

0.2280.2280.2280.2280.22818.750

0.2270.2270.2280.2280.22819.000

0.2270.2270.2270.2270.22719.250

0.2260.2260.2260.2260.22619.500

0.2250.2250.2250.2260.22619.750

0.2240.2250.2250.2250.22520.000

0.2240.2240.2240.2240.22420.250
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1

Return Event: 1 yearsSubsection: Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.2230.2230.2230.2230.22320.500

0.2220.2220.2220.2220.22320.750

0.2210.2210.2210.2220.22221.000

0.2200.2200.2210.2210.22121.250

0.2190.2200.2200.2200.22021.500

0.2190.2190.2190.2190.21921.750

0.2180.2180.2180.2180.21822.000

0.2170.2170.2170.2170.21822.250

0.2160.2160.2160.2170.21722.500

0.2150.2150.2160.2160.21622.750

0.2140.2150.2150.2150.21523.000

0.2140.2140.2140.2140.21423.250

0.2130.2130.2130.2130.21323.500

0.2120.2120.2120.2120.21323.750

(N/A)(N/A)(N/A)(N/A)0.21224.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: PO-1

Return Event: 2 yearsSubsection: Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0000.0000.0000.0000.0000.000

0.0000.0000.0000.0000.0000.250

0.0000.0000.0000.0000.0000.500

0.0000.0000.0000.0000.0000.750

0.0000.0000.0000.0000.0001.000

0.0000.0000.0000.0000.0001.250

0.0000.0000.0000.0000.0001.500

0.0000.0000.0000.0000.0001.750

0.0000.0000.0000.0000.0002.000

0.0000.0000.0000.0000.0002.250

0.0000.0000.0000.0000.0002.500

0.0000.0000.0000.0000.0002.750

0.0000.0000.0000.0000.0003.000

0.0000.0000.0000.0000.0003.250

0.0000.0000.0000.0000.0003.500

0.0000.0000.0000.0000.0003.750

0.0000.0000.0000.0000.0004.000

0.0000.0000.0000.0000.0004.250

0.0000.0000.0000.0000.0004.500

0.0000.0000.0000.0000.0004.750

0.0000.0000.0000.0000.0005.000

0.0000.0000.0000.0000.0005.250

0.0000.0000.0000.0000.0005.500

0.0000.0000.0000.0000.0005.750

0.0000.0000.0000.0000.0006.000

0.0000.0000.0000.0000.0006.250

0.0000.0000.0000.0000.0006.500

0.0000.0000.0000.0000.0006.750

0.0000.0000.0000.0000.0007.000

0.0000.0000.0000.0000.0007.250

0.0010.0010.0010.0010.0017.500

0.0010.0010.0010.0010.0017.750

0.0010.0010.0010.0010.0018.000

0.0010.0010.0010.0010.0018.250

0.0020.0020.0020.0010.0018.500

0.0020.0020.0020.0020.0028.750

0.0030.0030.0030.0020.0029.000

0.0030.0030.0030.0030.0039.250

0.0040.0040.0040.0040.0049.500

0.0050.0050.0050.0050.0049.750

0.0060.0060.0060.0060.00510.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: PO-1

Return Event: 2 yearsSubsection: Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0080.0080.0070.0070.00710.250

0.0100.0100.0090.0090.00910.500

0.0140.0130.0120.0120.01110.750

0.0190.0170.0160.0150.01411.000

0.0260.0250.0230.0210.02011.250

0.0520.0410.0350.0310.02911.500

0.1540.1250.1010.0840.06811.750

0.2380.2320.2230.2070.18312.000

0.2560.2530.2500.2470.24312.250

0.2670.2650.2630.2610.25912.500

0.2740.2730.2720.2700.26812.750

0.2800.2790.2780.2770.27613.000

0.2840.2840.2830.2820.28113.250

0.2880.2870.2870.2860.28513.500

0.2910.2900.2900.2890.28913.750

0.2930.2920.2920.2920.29114.000

0.2940.2940.2940.2930.29314.250

0.2960.2960.2950.2950.29514.500

0.2970.2970.2960.2960.29614.750

0.2980.2980.2970.2970.29715.000

0.2980.2980.2980.2980.29815.250

0.2990.2990.2990.2990.29815.500

0.2990.2990.2990.2990.29915.750

0.2990.2990.2990.2990.29916.000

0.2980.2990.2990.2990.29916.250

0.2980.2980.2980.2980.29816.500

0.2980.2980.2980.2980.29816.750

0.2970.2970.2970.2980.29817.000

0.2970.2970.2970.2970.29717.250

0.2960.2960.2960.2960.29717.500

0.2950.2960.2960.2960.29617.750

0.2950.2950.2950.2950.29518.000

0.2940.2940.2940.2940.29418.250

0.2930.2930.2930.2930.29418.500

0.2920.2920.2920.2920.29318.750

0.2910.2910.2910.2910.29119.000

0.2890.2900.2900.2900.29019.250

0.2880.2880.2890.2890.28919.500

0.2870.2870.2870.2880.28819.750

0.2850.2860.2860.2860.28720.000

0.2840.2840.2850.2850.28520.250
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: PO-1

Return Event: 2 yearsSubsection: Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.2830.2830.2830.2840.28420.500

0.2810.2820.2820.2820.28220.750

0.2800.2800.2810.2810.28121.000

0.2790.2790.2790.2790.28021.250

0.2770.2780.2780.2780.27821.500

0.2760.2760.2760.2770.27721.750

0.2740.2750.2750.2750.27622.000

0.2730.2730.2740.2740.27422.250

0.2720.2720.2720.2730.27322.500

0.2700.2710.2710.2710.27222.750

0.2690.2690.2700.2700.27023.000

0.2680.2680.2680.2690.26923.250

0.2660.2670.2670.2670.26723.500

0.2650.2650.2660.2660.26623.750

(N/A)(N/A)(N/A)(N/A)0.26524.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: PO-1

Return Event: 5 yearsSubsection: Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0000.0000.0000.0000.0000.000

0.0000.0000.0000.0000.0000.250

0.0000.0000.0000.0000.0000.500

0.0000.0000.0000.0000.0000.750

0.0000.0000.0000.0000.0001.000

0.0000.0000.0000.0000.0001.250

0.0000.0000.0000.0000.0001.500

0.0000.0000.0000.0000.0001.750

0.0000.0000.0000.0000.0002.000

0.0000.0000.0000.0000.0002.250

0.0000.0000.0000.0000.0002.500

0.0000.0000.0000.0000.0002.750

0.0000.0000.0000.0000.0003.000

0.0000.0000.0000.0000.0003.250

0.0000.0000.0000.0000.0003.500

0.0000.0000.0000.0000.0003.750

0.0000.0000.0000.0000.0004.000

0.0000.0000.0000.0000.0004.250

0.0000.0000.0000.0000.0004.500

0.0000.0000.0000.0000.0004.750

0.0000.0000.0000.0000.0005.000

0.0000.0000.0000.0000.0005.250

0.0000.0000.0000.0000.0005.500

0.0000.0000.0000.0000.0005.750

0.0000.0000.0000.0000.0006.000

0.0010.0010.0010.0000.0006.250

0.0010.0010.0010.0010.0016.500

0.0010.0010.0010.0010.0016.750

0.0010.0010.0010.0010.0017.000

0.0020.0020.0020.0010.0017.250

0.0020.0020.0020.0020.0027.500

0.0030.0030.0020.0020.0027.750

0.0030.0030.0030.0030.0038.000

0.0040.0040.0040.0030.0038.250

0.0050.0050.0040.0040.0048.500

0.0060.0060.0050.0050.0058.750

0.0070.0070.0070.0060.0069.000

0.0090.0080.0080.0080.0089.250

0.0110.0100.0100.0100.0099.500

0.0130.0130.0120.0120.0119.750

0.0160.0150.0150.0140.01410.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: PO-1

Return Event: 5 yearsSubsection: Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0200.0190.0190.0180.01710.250

0.0260.0250.0240.0220.02110.500

0.0340.0320.0310.0290.02810.750

0.0470.0440.0410.0390.03611.000

0.0670.0620.0580.0540.05011.250

0.0980.0880.0820.0770.07311.500

0.2260.1860.1530.1290.11111.750

0.3380.3310.3200.2980.26612.000

0.3610.3580.3540.3490.34412.250

0.3740.3720.3700.3670.36412.500

0.3830.3810.3790.3780.37612.750

0.3890.3880.3870.3850.38413.000

0.3940.3930.3920.3910.39013.250

0.3970.3970.3960.3950.39513.500

0.4000.3990.3990.3990.39813.750

0.4020.4010.4010.4010.40014.000

0.4030.4030.4020.4020.40214.250

0.4040.4040.4030.4030.40314.500

0.4040.4040.4040.4040.40414.750

0.4050.4050.4040.4040.40415.000

0.4040.4040.4050.4050.40515.250

0.4040.4040.4040.4040.40415.500

0.4030.4040.4040.4040.40415.750

0.4020.4030.4030.4030.40316.000

0.4010.4010.4020.4020.40216.250

0.4000.4000.4010.4010.40116.500

0.3990.3990.3990.4000.40016.750

0.3970.3980.3980.3980.39817.000

0.3960.3960.3960.3970.39717.250

0.3940.3950.3950.3950.39617.500

0.3930.3930.3930.3940.39417.750

0.3910.3910.3920.3920.39218.000

0.3890.3890.3900.3900.39118.250

0.3870.3880.3880.3880.38918.500

0.3850.3860.3860.3860.38718.750

0.3830.3840.3840.3840.38519.000

0.3810.3810.3820.3820.38319.250

0.3790.3790.3800.3800.38119.500

0.3760.3770.3770.3780.37819.750

0.3740.3750.3750.3760.37620.000

0.3720.3720.3730.3730.37420.250
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: PO-1

Return Event: 5 yearsSubsection: Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.3690.3700.3700.3710.37120.500

0.3670.3680.3680.3690.36920.750

0.3650.3650.3660.3660.36721.000

0.3630.3630.3640.3640.36421.250

0.3600.3610.3610.3620.36221.500

0.3580.3590.3590.3590.36021.750

0.3560.3560.3570.3570.35822.000

0.3540.3540.3550.3550.35622.250

0.3520.3520.3520.3530.35322.500

0.3490.3500.3500.3510.35122.750

0.3470.3480.3480.3490.34923.000

0.3450.3460.3460.3460.34723.250

0.3430.3430.3440.3440.34523.500

0.3410.3410.3420.3420.34323.750

(N/A)(N/A)(N/A)(N/A)0.34124.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: PO-1

Return Event: 10 yearsSubsection: Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0000.0000.0000.0000.0000.000

0.0000.0000.0000.0000.0000.250

0.0000.0000.0000.0000.0000.500

0.0000.0000.0000.0000.0000.750

0.0000.0000.0000.0000.0001.000

0.0000.0000.0000.0000.0001.250

0.0000.0000.0000.0000.0001.500

0.0000.0000.0000.0000.0001.750

0.0000.0000.0000.0000.0002.000

0.0000.0000.0000.0000.0002.250

0.0000.0000.0000.0000.0002.500

0.0000.0000.0000.0000.0002.750

0.0000.0000.0000.0000.0003.000

0.0000.0000.0000.0000.0003.250

0.0000.0000.0000.0000.0003.500

0.0000.0000.0000.0000.0003.750

0.0000.0000.0000.0000.0004.000

0.0000.0000.0000.0000.0004.250

0.0000.0000.0000.0000.0004.500

0.0000.0000.0000.0000.0004.750

0.0000.0000.0000.0000.0005.000

0.0000.0000.0000.0000.0005.250

0.0010.0010.0000.0000.0005.500

0.0010.0010.0010.0010.0015.750

0.0010.0010.0010.0010.0016.000

0.0010.0010.0010.0010.0016.250

0.0020.0020.0020.0020.0016.500

0.0020.0020.0020.0020.0026.750

0.0030.0030.0030.0020.0027.000

0.0030.0030.0030.0030.0037.250

0.0040.0040.0040.0040.0047.500

0.0050.0050.0050.0050.0047.750

0.0060.0060.0060.0050.0058.000

0.0070.0070.0070.0070.0068.250

0.0090.0090.0080.0080.0088.500

0.0110.0110.0100.0100.0098.750

0.0140.0130.0120.0120.0119.000

0.0170.0160.0150.0150.0149.250

0.0200.0190.0190.0180.0179.500

0.0250.0240.0230.0220.0219.750

0.0300.0290.0280.0270.02610.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: PO-1

Return Event: 10 yearsSubsection: Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0380.0370.0350.0330.03210.250

0.0490.0470.0450.0420.04010.500

0.0650.0620.0580.0550.05210.750

0.0810.0790.0760.0740.06911.000

0.0970.0930.0900.0870.08411.250

0.1310.1190.1100.1040.10011.500

0.2900.2410.2000.1700.14711.750

0.4240.4150.4010.3750.33712.000

0.4510.4470.4420.4370.43112.250

0.4660.4630.4610.4580.45512.500

0.4760.4740.4720.4700.46812.750

0.4830.4810.4800.4790.47713.000

0.4880.4870.4860.4850.48413.250

0.4920.4910.4900.4900.48913.500

0.4940.4940.4930.4930.49213.750

0.4950.4950.4950.4950.49414.000

0.4960.4960.4960.4960.49614.250

0.4970.4970.4970.4970.49614.500

0.4970.4970.4970.4970.49714.750

0.4970.4970.4970.4970.49715.000

0.4960.4960.4960.4960.49615.250

0.4950.4950.4950.4950.49615.500

0.4930.4940.4940.4940.49515.750

0.4920.4920.4920.4930.49316.000

0.4900.4900.4900.4910.49116.250

0.4880.4880.4880.4890.48916.500

0.4860.4860.4860.4870.48716.750

0.4830.4840.4840.4850.48517.000

0.4810.4810.4820.4820.48317.250

0.4790.4790.4800.4800.48117.500

0.4760.4770.4770.4780.47817.750

0.4740.4740.4750.4750.47618.000

0.4710.4710.4720.4720.47318.250

0.4680.4690.4690.4700.47018.500

0.4650.4660.4660.4670.46718.750

0.4620.4630.4630.4640.46519.000

0.4590.4600.4600.4610.46219.250

0.4560.4570.4570.4580.45919.500

0.4530.4540.4540.4550.45519.750

0.4500.4500.4510.4520.45220.000

0.4460.4470.4480.4480.44920.250
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: PO-1

Return Event: 10 yearsSubsection: Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.4430.4440.4440.4450.44620.500

0.4400.4410.4410.4420.44320.750

0.4370.4370.4380.4390.43921.000

0.4340.4340.4350.4360.43621.250

0.4310.4310.4320.4320.43321.500

0.4280.4280.4290.4290.43021.750

0.4240.4250.4260.4260.42722.000

0.4210.4220.4230.4230.42422.250

0.4180.4190.4200.4200.42122.500

0.4160.4160.4170.4170.41822.750

0.4130.4130.4140.4140.41523.000

0.4100.4100.4110.4110.41223.250

0.4070.4070.4080.4090.40923.500

0.4040.4050.4050.4060.40623.750

(N/A)(N/A)(N/A)(N/A)0.40324.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: PO-1

Return Event: 25 yearsSubsection: Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0000.0000.0000.0000.0000.000

0.0000.0000.0000.0000.0000.250

0.0000.0000.0000.0000.0000.500

0.0000.0000.0000.0000.0000.750

0.0000.0000.0000.0000.0001.000

0.0000.0000.0000.0000.0001.250

0.0000.0000.0000.0000.0001.500

0.0000.0000.0000.0000.0001.750

0.0000.0000.0000.0000.0002.000

0.0000.0000.0000.0000.0002.250

0.0000.0000.0000.0000.0002.500

0.0000.0000.0000.0000.0002.750

0.0000.0000.0000.0000.0003.000

0.0000.0000.0000.0000.0003.250

0.0000.0000.0000.0000.0003.500

0.0000.0000.0000.0000.0003.750

0.0000.0000.0000.0000.0004.000

0.0000.0000.0000.0000.0004.250

0.0000.0000.0000.0000.0004.500

0.0010.0010.0010.0000.0004.750

0.0010.0010.0010.0010.0015.000

0.0010.0010.0010.0010.0015.250

0.0020.0020.0010.0010.0015.500

0.0020.0020.0020.0020.0025.750

0.0030.0030.0020.0020.0026.000

0.0030.0030.0030.0030.0036.250

0.0040.0040.0040.0040.0046.500

0.0050.0050.0050.0050.0046.750

0.0060.0060.0060.0060.0057.000

0.0080.0070.0070.0070.0077.250

0.0090.0090.0090.0080.0087.500

0.0110.0110.0100.0100.0107.750

0.0130.0130.0120.0120.0128.000

0.0160.0160.0150.0140.0148.250

0.0200.0190.0180.0170.0178.500

0.0240.0230.0220.0210.0208.750

0.0300.0280.0270.0260.0259.000

0.0360.0350.0340.0320.0319.250

0.0440.0420.0410.0390.0389.500

0.0540.0520.0500.0480.0469.750

0.0680.0650.0620.0590.05710.000

Page 191 of 29727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

10/10/2016

Bentley PondPack V8i
[08.11.01.54]

Bentley Systems, Inc. Haestad Methods Solution
CenterME2 - Twin Oaks Stormwater.ppc

372 of 614



TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: PO-1

Return Event: 25 yearsSubsection: Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0800.0780.0760.0740.07110.250

0.0900.0880.0850.0830.08110.500

0.1020.1000.0970.0940.09210.750

0.1170.1140.1110.1080.10511.000

0.1380.1330.1290.1250.12111.250

0.1820.1670.1560.1480.14211.500

0.3850.3240.2720.2330.20411.750

0.5550.5440.5260.4940.44412.000

0.5890.5830.5780.5710.56412.250

0.6060.6040.6000.5970.59312.500

0.6180.6160.6140.6120.60912.750

0.6260.6250.6230.6220.62013.000

0.6320.6310.6300.6290.62813.250

0.6360.6350.6350.6340.63313.500

0.6380.6380.6370.6370.63713.750

0.6390.6390.6390.6390.63814.000

0.6390.6390.6390.6390.63914.250

0.6390.6390.6390.6390.63914.500

0.6380.6390.6390.6390.63914.750

0.6370.6370.6380.6380.63815.000

0.6360.6360.6360.6370.63715.250

0.6330.6340.6340.6350.63515.500

0.6310.6310.6320.6320.63315.750

0.6280.6280.6290.6300.63016.000

0.6250.6250.6260.6270.62716.250

0.6210.6220.6230.6230.62416.500

0.6180.6190.6190.6200.62116.750

0.6150.6150.6160.6170.61717.000

0.6110.6120.6120.6130.61417.250

0.6070.6080.6090.6090.61017.500

0.6030.6040.6050.6060.60617.750

0.5990.6000.6010.6020.60318.000

0.5950.5960.5970.5980.59918.250

0.5910.5920.5930.5940.59518.500

0.5870.5880.5890.5900.59018.750

0.5830.5840.5840.5850.58619.000

0.5780.5790.5800.5810.58219.250

0.5740.5750.5760.5760.57719.500

0.5690.5700.5710.5720.57319.750

0.5640.5650.5660.5670.56820.000

0.5600.5610.5620.5630.56320.250
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: PO-1

Return Event: 25 yearsSubsection: Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.5550.5560.5570.5580.55920.500

0.5510.5520.5520.5530.55420.750

0.5460.5470.5480.5490.55021.000

0.5420.5430.5430.5440.54521.250

0.5370.5380.5390.5400.54121.500

0.5330.5340.5350.5350.53621.750

0.5290.5290.5300.5310.53222.000

0.5240.5250.5260.5270.52822.250

0.5200.5210.5220.5230.52322.500

0.5160.5170.5180.5180.51922.750

0.5120.5130.5130.5140.51523.000

0.5080.5080.5090.5100.51123.250

0.5040.5040.5050.5060.50723.500

0.4990.5000.5010.5020.50323.750

(N/A)(N/A)(N/A)(N/A)0.49924.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: PO-1

Return Event: 50 yearsSubsection: Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0000.0000.0000.0000.0000.000

0.0000.0000.0000.0000.0000.250

0.0000.0000.0000.0000.0000.500

0.0000.0000.0000.0000.0000.750

0.0000.0000.0000.0000.0001.000

0.0000.0000.0000.0000.0001.250

0.0000.0000.0000.0000.0001.500

0.0000.0000.0000.0000.0001.750

0.0000.0000.0000.0000.0002.000

0.0000.0000.0000.0000.0002.250

0.0000.0000.0000.0000.0002.500

0.0000.0000.0000.0000.0002.750

0.0000.0000.0000.0000.0003.000

0.0000.0000.0000.0000.0003.250

0.0000.0000.0000.0000.0003.500

0.0000.0000.0000.0000.0003.750

0.0000.0000.0000.0000.0004.000

0.0010.0010.0010.0010.0004.250

0.0010.0010.0010.0010.0014.500

0.0010.0010.0010.0010.0014.750

0.0020.0020.0020.0020.0015.000

0.0020.0020.0020.0020.0025.250

0.0030.0030.0030.0030.0035.500

0.0040.0040.0040.0030.0035.750

0.0050.0050.0040.0040.0046.000

0.0060.0060.0060.0050.0056.250

0.0080.0070.0070.0070.0066.500

0.0090.0090.0080.0080.0086.750

0.0110.0110.0100.0100.0107.000

0.0140.0130.0130.0120.0127.250

0.0160.0160.0150.0150.0147.500

0.0200.0190.0180.0180.0177.750

0.0230.0230.0220.0210.0208.000

0.0280.0270.0260.0250.0248.250

0.0340.0330.0320.0300.0298.500

0.0420.0410.0390.0370.0368.750

0.0520.0500.0480.0460.0449.000

0.0640.0620.0590.0570.0549.250

0.0760.0750.0720.0690.0679.500

0.0840.0820.0810.0790.0789.750

0.0930.0910.0890.0880.08610.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: PO-1

Return Event: 50 yearsSubsection: Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.1040.1020.0990.0970.09510.250

0.1160.1130.1110.1080.10610.500

0.1310.1280.1250.1220.11910.750

0.1490.1450.1410.1380.13411.000

0.1740.1680.1630.1580.15411.250

0.2280.2080.1950.1860.17911.500

0.4670.3940.3340.2890.25411.750

0.6680.6550.6340.5960.53712.000

0.7030.6990.6930.6870.67912.250

0.7140.7130.7110.7090.70712.500

0.7170.7170.7170.7160.71512.750

0.7160.7160.7170.7170.71713.000

0.7130.7140.7140.7150.71513.250

0.7090.7100.7110.7120.71213.500

0.7050.7060.7070.7080.70813.750

0.7010.7020.7030.7030.70414.000

0.6970.6980.6990.6990.70014.250

0.6940.6950.6950.6960.69714.500

0.6910.6920.6920.6930.69414.750

0.6890.6890.6900.6900.69115.000

0.6870.6870.6880.6880.68815.250

0.6850.6850.6850.6860.68615.500

0.6820.6830.6830.6840.68415.750

0.6790.6800.6810.6810.68216.000

0.6760.6770.6780.6780.67916.250

0.6730.6740.6750.6750.67616.500

0.6700.6710.6710.6720.67316.750

0.6660.6670.6680.6690.66917.000

0.6630.6630.6640.6650.66617.250

0.6590.6600.6610.6610.66217.500

0.6550.6560.6570.6570.65817.750

0.6510.6520.6530.6530.65418.000

0.6470.6480.6490.6490.65018.250

0.6430.6430.6440.6450.64618.500

0.6380.6390.6400.6410.64218.750

0.6340.6350.6350.6360.63719.000

0.6290.6300.6310.6320.63319.250

0.6240.6250.6260.6270.62819.500

0.6190.6200.6210.6220.62319.750

0.6140.6150.6160.6170.61820.000

0.6090.6100.6110.6120.61320.250
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: PO-1

Return Event: 50 yearsSubsection: Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.6040.6050.6060.6070.60820.500

0.5990.6000.6010.6020.60320.750

0.5950.5960.5960.5970.59821.000

0.5900.5910.5920.5930.59421.250

0.5850.5860.5870.5880.58921.500

0.5800.5810.5820.5830.58421.750

0.5760.5770.5780.5780.57922.000

0.5710.5720.5730.5740.57522.250

0.5670.5670.5680.5690.57022.500

0.5620.5630.5640.5650.56622.750

0.5580.5580.5590.5600.56123.000

0.5530.5540.5550.5560.55723.250

0.5490.5500.5510.5510.55223.500

0.5440.5450.5460.5470.54823.750

(N/A)(N/A)(N/A)(N/A)0.54424.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: PO-1

Return Event: 100 yearsSubsection: Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.0000.0000.0000.0000.0000.000

0.0000.0000.0000.0000.0000.250

0.0000.0000.0000.0000.0000.500

0.0000.0000.0000.0000.0000.750

0.0000.0000.0000.0000.0001.000

0.0000.0000.0000.0000.0001.250

0.0000.0000.0000.0000.0001.500

0.0000.0000.0000.0000.0001.750

0.0000.0000.0000.0000.0002.000

0.0000.0000.0000.0000.0002.250

0.0000.0000.0000.0000.0002.500

0.0000.0000.0000.0000.0002.750

0.0000.0000.0000.0000.0003.000

0.0000.0000.0000.0000.0003.250

0.0000.0000.0000.0000.0003.500

0.0010.0010.0010.0000.0003.750

0.0010.0010.0010.0010.0014.000

0.0010.0010.0010.0010.0014.250

0.0020.0020.0020.0020.0014.500

0.0030.0020.0020.0020.0024.750

0.0030.0030.0030.0030.0035.000

0.0040.0040.0040.0040.0035.250

0.0050.0050.0050.0050.0045.500

0.0070.0060.0060.0060.0065.750

0.0080.0080.0080.0070.0076.000

0.0100.0100.0100.0090.0096.250

0.0130.0120.0120.0110.0116.500

0.0160.0150.0140.0140.0136.750

0.0190.0180.0180.0170.0167.000

0.0230.0220.0210.0210.0207.250

0.0280.0270.0260.0250.0247.500

0.0330.0320.0310.0300.0297.750

0.0400.0380.0370.0360.0348.000

0.0480.0460.0450.0430.0418.250

0.0590.0570.0540.0520.0508.500

0.0730.0700.0670.0640.0618.750

0.0810.0800.0780.0770.0759.000

0.0900.0880.0860.0850.0839.250

0.0980.0970.0950.0930.0919.500

0.1080.1060.1040.1020.1009.750

0.1190.1160.1140.1120.11010.000

Page 197 of 29727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

10/10/2016

Bentley PondPack V8i
[08.11.01.54]

Bentley Systems, Inc. Haestad Methods Solution
CenterME2 - Twin Oaks Stormwater.ppc

378 of 614



TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: PO-1

Return Event: 100 yearsSubsection: Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.1310.1290.1260.1240.12110.250

0.1460.1430.1400.1370.13410.500

0.1640.1600.1560.1530.14910.750

0.1850.1810.1760.1720.16811.000

0.2140.2080.2020.1960.19011.250

0.2780.2560.2400.2290.22111.500

0.5580.4730.4010.3490.30911.750

0.7730.7640.7460.7070.64112.000

0.7860.7850.7840.7820.77812.250

0.7780.7810.7830.7840.78512.500

0.7670.7690.7720.7740.77612.750

0.7550.7570.7600.7620.76413.000

0.7430.7460.7480.7500.75213.250

0.7330.7350.7370.7390.74113.500

0.7240.7260.7280.7300.73113.750

0.7160.7180.7190.7210.72314.000

0.7100.7110.7120.7140.71514.250

0.7050.7060.7070.7080.70914.500

0.7000.7010.7020.7030.70414.750

0.6970.6970.6980.6990.70015.000

0.6940.6940.6950.6950.69615.250

0.6910.6910.6920.6920.69315.500

0.6880.6890.6890.6900.69015.750

0.6860.6860.6870.6870.68816.000

0.6840.6840.6840.6850.68516.250

0.6810.6820.6820.6830.68316.500

0.6790.6800.6800.6810.68116.750

0.6760.6770.6780.6780.67917.000

0.6740.6740.6750.6750.67617.250

0.6710.6710.6720.6720.67317.500

0.6670.6680.6690.6690.67017.750

0.6640.6650.6660.6660.66718.000

0.6610.6610.6620.6630.66318.250

0.6570.6580.6580.6590.66018.500

0.6530.6540.6550.6550.65618.750

0.6490.6500.6510.6510.65219.000

0.6450.6460.6470.6470.64819.250

0.6400.6410.6420.6430.64419.500

0.6360.6370.6380.6390.64019.750

0.6310.6320.6330.6340.63520.000

0.6270.6280.6290.6290.63020.250
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: PO-1

Return Event: 100 yearsSubsection: Time vs. Volume

Time vs. Volume (ac-ft)

Output Time increment = 0.050 hours
Time on left represents time for first value in each row.

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Volume
(ac-ft)

Time
(hours)

0.6220.6230.6240.6250.62620.500

0.6170.6180.6190.6200.62120.750

0.6130.6140.6150.6160.61721.000

0.6080.6090.6100.6110.61221.250

0.6040.6050.6060.6070.60821.500

0.6000.6000.6010.6020.60321.750

0.5950.5960.5970.5980.59922.000

0.5910.5920.5930.5930.59422.250

0.5870.5870.5880.5890.59022.500

0.5820.5830.5840.5850.58622.750

0.5780.5790.5800.5810.58123.000

0.5740.5750.5750.5760.57723.250

0.5700.5700.5710.5720.57323.500

0.5650.5660.5670.5680.56923.750

(N/A)(N/A)(N/A)(N/A)0.56524.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1

Return Event: 1 yearsSubsection: Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.1030.0108.00

0.0740.0741.1110.7330.0108.20

0.6840.6102.2880.7930.0109.00

1.6040.9202.7601.0530.0110.00
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1

Return Event: 1 yearsSubsection: Volume Equations

Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2 - El1) * (Area1 + Area2 + sqr(Area1 * Area2))

Lower and upper elevations of the incrementwhere: EL1, EL2

Areas computed for EL1, EL2, respectivelyArea1, Area2

Incremental volume between EL1 and EL2Volume
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1

Return Event: 2 yearsSubsection: Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.1030.0108.00

0.0740.0741.1110.7330.0108.20

0.6840.6102.2880.7930.0109.00

1.6040.9202.7601.0530.0110.00
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1

Return Event: 2 yearsSubsection: Volume Equations

Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2 - El1) * (Area1 + Area2 + sqr(Area1 * Area2))

Lower and upper elevations of the incrementwhere: EL1, EL2

Areas computed for EL1, EL2, respectivelyArea1, Area2

Incremental volume between EL1 and EL2Volume
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1

Return Event: 5 yearsSubsection: Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.1030.0108.00

0.0740.0741.1110.7330.0108.20

0.6840.6102.2880.7930.0109.00

1.6040.9202.7601.0530.0110.00
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1

Return Event: 5 yearsSubsection: Volume Equations

Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2 - El1) * (Area1 + Area2 + sqr(Area1 * Area2))

Lower and upper elevations of the incrementwhere: EL1, EL2

Areas computed for EL1, EL2, respectivelyArea1, Area2

Incremental volume between EL1 and EL2Volume
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1

Return Event: 10 yearsSubsection: Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.1030.0108.00

0.0740.0741.1110.7330.0108.20

0.6840.6102.2880.7930.0109.00

1.6040.9202.7601.0530.0110.00
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1

Return Event: 10 yearsSubsection: Volume Equations

Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2 - El1) * (Area1 + Area2 + sqr(Area1 * Area2))

Lower and upper elevations of the incrementwhere: EL1, EL2

Areas computed for EL1, EL2, respectivelyArea1, Area2

Incremental volume between EL1 and EL2Volume
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1

Return Event: 25 yearsSubsection: Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.1030.0108.00

0.0740.0741.1110.7330.0108.20

0.6840.6102.2880.7930.0109.00

1.6040.9202.7601.0530.0110.00
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1

Return Event: 25 yearsSubsection: Volume Equations

Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2 - El1) * (Area1 + Area2 + sqr(Area1 * Area2))

Lower and upper elevations of the incrementwhere: EL1, EL2

Areas computed for EL1, EL2, respectivelyArea1, Area2

Incremental volume between EL1 and EL2Volume
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1

Return Event: 50 yearsSubsection: Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.1030.0108.00

0.0740.0741.1110.7330.0108.20

0.6840.6102.2880.7930.0109.00

1.6040.9202.7601.0530.0110.00

Page 210 of 29727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

10/10/2016

Bentley PondPack V8i
[08.11.01.54]

Bentley Systems, Inc. Haestad Methods Solution
CenterME2 - Twin Oaks Stormwater.ppc

391 of 614



TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1

Return Event: 50 yearsSubsection: Volume Equations

Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2 - El1) * (Area1 + Area2 + sqr(Area1 * Area2))

Lower and upper elevations of the incrementwhere: EL1, EL2

Areas computed for EL1, EL2, respectivelyArea1, Area2

Incremental volume between EL1 and EL2Volume
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1

Return Event: 100 yearsSubsection: Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.1030.0108.00

0.0740.0741.1110.7330.0108.20

0.6840.6102.2880.7930.0109.00

1.6040.9202.7601.0530.0110.00
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1

Return Event: 100 yearsSubsection: Volume Equations

Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2 - El1) * (Area1 + Area2 + sqr(Area1 * Area2))

Lower and upper elevations of the incrementwhere: EL1, EL2

Areas computed for EL1, EL2, respectivelyArea1, Area2

Incremental volume between EL1 and EL2Volume
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 1 yearsSubsection: Outlet Input Data

Requested Pond Water Surface Elevations

ft108.00Minimum (Headwater)

ft0.50Increment (Headwater)

ft110.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

110.00108.20TWForwardOrifice - 2Orifice-Circular

110.00109.00TWForwardWeir - 1Rectangular Weir

(N/A)(N/A)TailwaterTailwater Settings
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 1 yearsSubsection: Outlet Input Data

Structure ID: Weir - 1
Structure Type: Rectangular Weir

1Number of Openings

ft109.00Elevation

ft6.00Weir Length

(ft^0.5)/s3.00Weir Coefficient

Structure ID: Orifice - 2
Structure Type: Orifice-Circular

1Number of Openings

ft108.20Elevation

in5.0Orifice Diameter

0.600Orifice Coefficient

Structure ID: TW
Structure Type: TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance
(Minimum)

ft0.50
Tailwater Tolerance
(Maximum)

ft0.01
Headwater Tolerance
(Minimum)

ft0.50
Headwater Tolerance
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 1 yearsSubsection: Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Weir - 1 (Rectangular Weir)
---------------------------------------
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00108.00

0.00(N/A)0.00108.20

0.00(N/A)0.00108.50

0.00(N/A)0.00109.00

0.00(N/A)6.36109.50

0.00(N/A)18.00110.00

Computation Messages

HW & TW below Inv.El.=109.000

HW & TW below Inv.El.=109.000

HW & TW below Inv.El.=109.000

H=.00; Htw=.00; Qfree=.00;

H=.50; Htw=.00; Qfree=6.36;

H=1.00; Htw=.00; Qfree=18.00;
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 1 yearsSubsection: Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 2 (Orifice-Circular)
---------------------------------------
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00108.00

0.00(N/A)0.00108.20

0.00(N/A)0.17108.50

0.00(N/A)0.50109.00

0.00(N/A)0.69109.50

0.00(N/A)0.83110.00

Computation Messages

HW & TW below invert

Upstream HW & DNstream TW < Inv.El

CRIT.DEPTH CONTROL Vh= .085ft
Dcr= .215ft CRIT.DEPTH Hev= .00ft

H =.59

H =1.09

H =1.59
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 1 yearsSubsection: Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00108.00

0.00(N/A)0.00108.20

0.00(N/A)0.17108.50

0.00(N/A)0.50109.00

0.00(N/A)7.05109.50

0.00(N/A)18.83110.00

Contributing Structures

None Contributing

None Contributing

Orifice - 2

Orifice - 2 + Weir - 1

Orifice - 2 + Weir - 1

Orifice - 2 + Weir - 1
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 2 yearsSubsection: Outlet Input Data

Requested Pond Water Surface Elevations

ft108.00Minimum (Headwater)

ft0.50Increment (Headwater)

ft110.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

110.00108.20TWForwardOrifice - 2Orifice-Circular

110.00109.00TWForwardWeir - 1Rectangular Weir

(N/A)(N/A)TailwaterTailwater Settings
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 2 yearsSubsection: Outlet Input Data

Structure ID: Weir - 1
Structure Type: Rectangular Weir

1Number of Openings

ft109.00Elevation

ft6.00Weir Length

(ft^0.5)/s3.00Weir Coefficient

Structure ID: Orifice - 2
Structure Type: Orifice-Circular

1Number of Openings

ft108.20Elevation

in5.0Orifice Diameter

0.600Orifice Coefficient

Structure ID: TW
Structure Type: TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance
(Minimum)

ft0.50
Tailwater Tolerance
(Maximum)

ft0.01
Headwater Tolerance
(Minimum)

ft0.50
Headwater Tolerance
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 2 yearsSubsection: Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Weir - 1 (Rectangular Weir)
---------------------------------------
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00108.00

0.00(N/A)0.00108.20

0.00(N/A)0.00108.50

0.00(N/A)0.00109.00

0.00(N/A)6.36109.50

0.00(N/A)18.00110.00

Computation Messages

HW & TW below Inv.El.=109.000

HW & TW below Inv.El.=109.000

HW & TW below Inv.El.=109.000

H=.00; Htw=.00; Qfree=.00;

H=.50; Htw=.00; Qfree=6.36;

H=1.00; Htw=.00; Qfree=18.00;
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 2 yearsSubsection: Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 2 (Orifice-Circular)
---------------------------------------
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00108.00

0.00(N/A)0.00108.20

0.00(N/A)0.17108.50

0.00(N/A)0.50109.00

0.00(N/A)0.69109.50

0.00(N/A)0.83110.00

Computation Messages

HW & TW below invert

Upstream HW & DNstream TW < Inv.El

CRIT.DEPTH CONTROL Vh= .085ft
Dcr= .215ft CRIT.DEPTH Hev= .00ft

H =.59

H =1.09

H =1.59

Page 222 of 29727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

10/10/2016

Bentley PondPack V8i
[08.11.01.54]

Bentley Systems, Inc. Haestad Methods Solution
CenterME2 - Twin Oaks Stormwater.ppc

403 of 614



TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 2 yearsSubsection: Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00108.00

0.00(N/A)0.00108.20

0.00(N/A)0.17108.50

0.00(N/A)0.50109.00

0.00(N/A)7.05109.50

0.00(N/A)18.83110.00

Contributing Structures

None Contributing

None Contributing

Orifice - 2

Orifice - 2 + Weir - 1

Orifice - 2 + Weir - 1

Orifice - 2 + Weir - 1
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 5 yearsSubsection: Outlet Input Data

Requested Pond Water Surface Elevations

ft108.00Minimum (Headwater)

ft0.50Increment (Headwater)

ft110.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

110.00108.20TWForwardOrifice - 2Orifice-Circular

110.00109.00TWForwardWeir - 1Rectangular Weir

(N/A)(N/A)TailwaterTailwater Settings
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 5 yearsSubsection: Outlet Input Data

Structure ID: Weir - 1
Structure Type: Rectangular Weir

1Number of Openings

ft109.00Elevation

ft6.00Weir Length

(ft^0.5)/s3.00Weir Coefficient

Structure ID: Orifice - 2
Structure Type: Orifice-Circular

1Number of Openings

ft108.20Elevation

in5.0Orifice Diameter

0.600Orifice Coefficient

Structure ID: TW
Structure Type: TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance
(Minimum)

ft0.50
Tailwater Tolerance
(Maximum)

ft0.01
Headwater Tolerance
(Minimum)

ft0.50
Headwater Tolerance
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 5 yearsSubsection: Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Weir - 1 (Rectangular Weir)
---------------------------------------
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00108.00

0.00(N/A)0.00108.20

0.00(N/A)0.00108.50

0.00(N/A)0.00109.00

0.00(N/A)6.36109.50

0.00(N/A)18.00110.00

Computation Messages

HW & TW below Inv.El.=109.000

HW & TW below Inv.El.=109.000

HW & TW below Inv.El.=109.000

H=.00; Htw=.00; Qfree=.00;

H=.50; Htw=.00; Qfree=6.36;

H=1.00; Htw=.00; Qfree=18.00;
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 5 yearsSubsection: Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 2 (Orifice-Circular)
---------------------------------------
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00108.00

0.00(N/A)0.00108.20

0.00(N/A)0.17108.50

0.00(N/A)0.50109.00

0.00(N/A)0.69109.50

0.00(N/A)0.83110.00

Computation Messages

HW & TW below invert

Upstream HW & DNstream TW < Inv.El

CRIT.DEPTH CONTROL Vh= .085ft
Dcr= .215ft CRIT.DEPTH Hev= .00ft

H =.59

H =1.09

H =1.59
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 5 yearsSubsection: Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00108.00

0.00(N/A)0.00108.20

0.00(N/A)0.17108.50

0.00(N/A)0.50109.00

0.00(N/A)7.05109.50

0.00(N/A)18.83110.00

Contributing Structures

None Contributing

None Contributing

Orifice - 2

Orifice - 2 + Weir - 1

Orifice - 2 + Weir - 1

Orifice - 2 + Weir - 1
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 10 yearsSubsection: Outlet Input Data

Requested Pond Water Surface Elevations

ft108.00Minimum (Headwater)

ft0.50Increment (Headwater)

ft110.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

110.00108.20TWForwardOrifice - 2Orifice-Circular

110.00109.00TWForwardWeir - 1Rectangular Weir

(N/A)(N/A)TailwaterTailwater Settings
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 10 yearsSubsection: Outlet Input Data

Structure ID: Weir - 1
Structure Type: Rectangular Weir

1Number of Openings

ft109.00Elevation

ft6.00Weir Length

(ft^0.5)/s3.00Weir Coefficient

Structure ID: Orifice - 2
Structure Type: Orifice-Circular

1Number of Openings

ft108.20Elevation

in5.0Orifice Diameter

0.600Orifice Coefficient

Structure ID: TW
Structure Type: TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance
(Minimum)

ft0.50
Tailwater Tolerance
(Maximum)

ft0.01
Headwater Tolerance
(Minimum)

ft0.50
Headwater Tolerance
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 10 yearsSubsection: Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Weir - 1 (Rectangular Weir)
---------------------------------------
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00108.00

0.00(N/A)0.00108.20

0.00(N/A)0.00108.50

0.00(N/A)0.00109.00

0.00(N/A)6.36109.50

0.00(N/A)18.00110.00

Computation Messages

HW & TW below Inv.El.=109.000

HW & TW below Inv.El.=109.000

HW & TW below Inv.El.=109.000

H=.00; Htw=.00; Qfree=.00;

H=.50; Htw=.00; Qfree=6.36;

H=1.00; Htw=.00; Qfree=18.00;
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 10 yearsSubsection: Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 2 (Orifice-Circular)
---------------------------------------
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00108.00

0.00(N/A)0.00108.20

0.00(N/A)0.17108.50

0.00(N/A)0.50109.00

0.00(N/A)0.69109.50

0.00(N/A)0.83110.00

Computation Messages

HW & TW below invert

Upstream HW & DNstream TW < Inv.El

CRIT.DEPTH CONTROL Vh= .085ft
Dcr= .215ft CRIT.DEPTH Hev= .00ft

H =.59

H =1.09

H =1.59
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 10 yearsSubsection: Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00108.00

0.00(N/A)0.00108.20

0.00(N/A)0.17108.50

0.00(N/A)0.50109.00

0.00(N/A)7.05109.50

0.00(N/A)18.83110.00

Contributing Structures

None Contributing

None Contributing

Orifice - 2

Orifice - 2 + Weir - 1

Orifice - 2 + Weir - 1

Orifice - 2 + Weir - 1
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 25 yearsSubsection: Outlet Input Data

Requested Pond Water Surface Elevations

ft108.00Minimum (Headwater)

ft0.50Increment (Headwater)

ft110.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

110.00108.20TWForwardOrifice - 2Orifice-Circular

110.00109.00TWForwardWeir - 1Rectangular Weir

(N/A)(N/A)TailwaterTailwater Settings
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 25 yearsSubsection: Outlet Input Data

Structure ID: Weir - 1
Structure Type: Rectangular Weir

1Number of Openings

ft109.00Elevation

ft6.00Weir Length

(ft^0.5)/s3.00Weir Coefficient

Structure ID: Orifice - 2
Structure Type: Orifice-Circular

1Number of Openings

ft108.20Elevation

in5.0Orifice Diameter

0.600Orifice Coefficient

Structure ID: TW
Structure Type: TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance
(Minimum)

ft0.50
Tailwater Tolerance
(Maximum)

ft0.01
Headwater Tolerance
(Minimum)

ft0.50
Headwater Tolerance
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 25 yearsSubsection: Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Weir - 1 (Rectangular Weir)
---------------------------------------
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00108.00

0.00(N/A)0.00108.20

0.00(N/A)0.00108.50

0.00(N/A)0.00109.00

0.00(N/A)6.36109.50

0.00(N/A)18.00110.00

Computation Messages

HW & TW below Inv.El.=109.000

HW & TW below Inv.El.=109.000

HW & TW below Inv.El.=109.000

H=.00; Htw=.00; Qfree=.00;

H=.50; Htw=.00; Qfree=6.36;

H=1.00; Htw=.00; Qfree=18.00;
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 25 yearsSubsection: Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 2 (Orifice-Circular)
---------------------------------------
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00108.00

0.00(N/A)0.00108.20

0.00(N/A)0.17108.50

0.00(N/A)0.50109.00

0.00(N/A)0.69109.50

0.00(N/A)0.83110.00

Computation Messages

HW & TW below invert

Upstream HW & DNstream TW < Inv.El

CRIT.DEPTH CONTROL Vh= .085ft
Dcr= .215ft CRIT.DEPTH Hev= .00ft

H =.59

H =1.09

H =1.59
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 25 yearsSubsection: Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00108.00

0.00(N/A)0.00108.20

0.00(N/A)0.17108.50

0.00(N/A)0.50109.00

0.00(N/A)7.05109.50

0.00(N/A)18.83110.00

Contributing Structures

None Contributing

None Contributing

Orifice - 2

Orifice - 2 + Weir - 1

Orifice - 2 + Weir - 1

Orifice - 2 + Weir - 1
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 50 yearsSubsection: Outlet Input Data

Requested Pond Water Surface Elevations

ft108.00Minimum (Headwater)

ft0.50Increment (Headwater)

ft110.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

110.00108.20TWForwardOrifice - 2Orifice-Circular

110.00109.00TWForwardWeir - 1Rectangular Weir

(N/A)(N/A)TailwaterTailwater Settings
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 50 yearsSubsection: Outlet Input Data

Structure ID: Weir - 1
Structure Type: Rectangular Weir

1Number of Openings

ft109.00Elevation

ft6.00Weir Length

(ft^0.5)/s3.00Weir Coefficient

Structure ID: Orifice - 2
Structure Type: Orifice-Circular

1Number of Openings

ft108.20Elevation

in5.0Orifice Diameter

0.600Orifice Coefficient

Structure ID: TW
Structure Type: TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance
(Minimum)

ft0.50
Tailwater Tolerance
(Maximum)

ft0.01
Headwater Tolerance
(Minimum)

ft0.50
Headwater Tolerance
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 50 yearsSubsection: Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Weir - 1 (Rectangular Weir)
---------------------------------------
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00108.00

0.00(N/A)0.00108.20

0.00(N/A)0.00108.50

0.00(N/A)0.00109.00

0.00(N/A)6.36109.50

0.00(N/A)18.00110.00

Computation Messages

HW & TW below Inv.El.=109.000

HW & TW below Inv.El.=109.000

HW & TW below Inv.El.=109.000

H=.00; Htw=.00; Qfree=.00;

H=.50; Htw=.00; Qfree=6.36;

H=1.00; Htw=.00; Qfree=18.00;
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 50 yearsSubsection: Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 2 (Orifice-Circular)
---------------------------------------
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00108.00

0.00(N/A)0.00108.20

0.00(N/A)0.17108.50

0.00(N/A)0.50109.00

0.00(N/A)0.69109.50

0.00(N/A)0.83110.00

Computation Messages

HW & TW below invert

Upstream HW & DNstream TW < Inv.El

CRIT.DEPTH CONTROL Vh= .085ft
Dcr= .215ft CRIT.DEPTH Hev= .00ft

H =.59

H =1.09

H =1.59
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 50 yearsSubsection: Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00108.00

0.00(N/A)0.00108.20

0.00(N/A)0.17108.50

0.00(N/A)0.50109.00

0.00(N/A)7.05109.50

0.00(N/A)18.83110.00

Contributing Structures

None Contributing

None Contributing

Orifice - 2

Orifice - 2 + Weir - 1

Orifice - 2 + Weir - 1

Orifice - 2 + Weir - 1
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 100 yearsSubsection: Outlet Input Data

Requested Pond Water Surface Elevations

ft108.00Minimum (Headwater)

ft0.50Increment (Headwater)

ft110.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

110.00108.20TWForwardOrifice - 2Orifice-Circular

110.00109.00TWForwardWeir - 1Rectangular Weir

(N/A)(N/A)TailwaterTailwater Settings
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 100 yearsSubsection: Outlet Input Data

Structure ID: Weir - 1
Structure Type: Rectangular Weir

1Number of Openings

ft109.00Elevation

ft6.00Weir Length

(ft^0.5)/s3.00Weir Coefficient

Structure ID: Orifice - 2
Structure Type: Orifice-Circular

1Number of Openings

ft108.20Elevation

in5.0Orifice Diameter

0.600Orifice Coefficient

Structure ID: TW
Structure Type: TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance
(Minimum)

ft0.50
Tailwater Tolerance
(Maximum)

ft0.01
Headwater Tolerance
(Minimum)

ft0.50
Headwater Tolerance
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 100 yearsSubsection: Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Weir - 1 (Rectangular Weir)
---------------------------------------
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00108.00

0.00(N/A)0.00108.20

0.00(N/A)0.00108.50

0.00(N/A)0.00109.00

0.00(N/A)6.36109.50

0.00(N/A)18.00110.00

Computation Messages

HW & TW below Inv.El.=109.000

HW & TW below Inv.El.=109.000

HW & TW below Inv.El.=109.000

H=.00; Htw=.00; Qfree=.00;

H=.50; Htw=.00; Qfree=6.36;

H=1.00; Htw=.00; Qfree=18.00;
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 100 yearsSubsection: Individual Outlet Curves

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 2 (Orifice-Circular)
---------------------------------------
Upstream ID = (Pond Water Surface)
Downstream ID = Tailwater (Pond Outfall)

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00108.00

0.00(N/A)0.00108.20

0.00(N/A)0.17108.50

0.00(N/A)0.50109.00

0.00(N/A)0.69109.50

0.00(N/A)0.83110.00

Computation Messages

HW & TW below invert

Upstream HW & DNstream TW < Inv.El

CRIT.DEPTH CONTROL Vh= .085ft
Dcr= .215ft CRIT.DEPTH Hev= .00ft

H =.59

H =1.09

H =1.59
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Composite Outlet Structure - 1

Return Event: 100 yearsSubsection: Composite Rating Curve

Composite Outflow Summary

Convergence Error
(ft)

Tailwater Elevation
(ft)

Flow
(ft³/s)

Water Surface
Elevation

(ft)

0.00(N/A)0.00108.00

0.00(N/A)0.00108.20

0.00(N/A)0.17108.50

0.00(N/A)0.50109.00

0.00(N/A)7.05109.50

0.00(N/A)18.83110.00

Contributing Structures

None Contributing

None Contributing

Orifice - 2

Orifice - 2 + Weir - 1

Orifice - 2 + Weir - 1

Orifice - 2 + Weir - 1
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Outlet-1

Return Event: 1 yearsSubsection: Diverted Hydrograph

ft³/s0.12Peak Discharge

hours16.900Time to Peak

ac-ft0.109Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.060.040.030.010.0011.850

0.080.080.080.070.0712.100

0.090.090.090.090.0812.350

0.100.090.090.090.0912.600

0.100.100.100.100.1012.850

0.100.100.100.100.1013.100

0.110.110.110.100.1013.350

0.110.110.110.110.1113.600

0.110.110.110.110.1113.850

0.110.110.110.110.1114.100

0.110.110.110.110.1114.350

0.110.110.110.110.1114.600

0.110.110.110.110.1114.850

0.120.110.110.110.1115.100

0.120.120.120.120.1215.350

0.120.120.120.120.1215.600

0.120.120.120.120.1215.850

0.120.120.120.120.1216.100

0.120.120.120.120.1216.350

0.120.120.120.120.1216.600

0.120.120.120.120.1216.850

0.120.120.120.120.1217.100

0.120.120.120.120.1217.350

0.120.120.120.120.1217.600

0.120.120.120.120.1217.850

0.120.120.120.120.1218.100

0.120.120.120.120.1218.350

0.120.120.120.120.1218.600

0.110.110.120.120.1218.850

0.110.110.110.110.1119.100

0.110.110.110.110.1119.350

0.110.110.110.110.1119.600

0.110.110.110.110.1119.850

0.110.110.110.110.1120.100

0.110.110.110.110.1120.350

0.110.110.110.110.1120.600

0.110.110.110.110.1120.850
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: Outlet-1

Return Event: 1 yearsSubsection: Diverted Hydrograph

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.110.110.110.110.1121.100

0.110.110.110.110.1121.350

0.110.110.110.110.1121.600

0.110.110.110.110.1121.850

0.110.110.110.110.1122.100

0.110.110.110.110.1122.350

0.110.110.110.110.1122.600

0.110.110.110.110.1122.850

0.100.110.110.110.1123.100

0.100.100.100.100.1023.350

0.100.100.100.100.1023.600

(N/A)0.100.100.100.1023.850
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: Outlet-1

Return Event: 2 yearsSubsection: Diverted Hydrograph

ft³/s0.17Peak Discharge

hours15.950Time to Peak

ac-ft0.156Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.060.040.020.010.0011.750

0.120.120.110.100.0812.000

0.140.130.130.130.1312.250

0.140.140.140.140.1412.500

0.150.150.150.150.1512.750

0.150.150.150.150.1513.000

0.160.160.160.150.1513.250

0.160.160.160.160.1613.500

0.160.160.160.160.1613.750

0.160.160.160.160.1614.000

0.160.160.160.160.1614.250

0.170.160.160.160.1614.500

0.170.170.170.170.1714.750

0.170.170.170.170.1715.000

0.170.170.170.170.1715.250

0.170.170.170.170.1715.500

0.170.170.170.170.1715.750

0.170.170.170.170.1716.000

0.170.170.170.170.1716.250

0.170.170.170.170.1716.500

0.170.170.170.170.1716.750

0.170.170.170.170.1717.000

0.170.170.170.170.1717.250

0.170.170.170.170.1717.500

0.160.160.170.170.1717.750

0.160.160.160.160.1618.000

0.160.160.160.160.1618.250

0.160.160.160.160.1618.500

0.160.160.160.160.1618.750

0.160.160.160.160.1619.000

0.160.160.160.160.1619.250

0.160.160.160.160.1619.500

0.160.160.160.160.1619.750

0.160.160.160.160.1620.000

0.160.160.160.160.1620.250

0.160.160.160.160.1620.500

0.150.150.150.160.1620.750
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: Outlet-1

Return Event: 2 yearsSubsection: Diverted Hydrograph

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.150.150.150.150.1521.000

0.150.150.150.150.1521.250

0.150.150.150.150.1521.500

0.150.150.150.150.1521.750

0.150.150.150.150.1522.000

0.150.150.150.150.1522.250

0.150.150.150.150.1522.500

0.150.150.150.150.1522.750

0.150.150.150.150.1523.000

0.140.140.140.150.1523.250

0.140.140.140.140.1423.500

0.140.140.140.140.1423.750

(N/A)(N/A)(N/A)(N/A)0.1424.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: Outlet-1

Return Event: 5 yearsSubsection: Diverted Hydrograph

ft³/s0.26Peak Discharge

hours15.250Time to Peak

ac-ft0.239Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.020.010.010.000.0011.500

0.110.080.060.040.0311.750

0.200.200.190.170.1412.000

0.220.220.220.210.2112.250

0.230.230.230.230.2312.500

0.240.240.240.240.2412.750

0.250.250.250.240.2413.000

0.250.250.250.250.2513.250

0.260.250.250.250.2513.500

0.260.260.260.260.2613.750

0.260.260.260.260.2614.000

0.260.260.260.260.2614.250

0.260.260.260.260.2614.500

0.260.260.260.260.2614.750

0.260.260.260.260.2615.000

0.260.260.260.260.2615.250

0.260.260.260.260.2615.500

0.260.260.260.260.2615.750

0.260.260.260.260.2616.000

0.260.260.260.260.2616.250

0.260.260.260.260.2616.500

0.260.260.260.260.2616.750

0.260.260.260.260.2617.000

0.250.250.250.250.2617.250

0.250.250.250.250.2517.500

0.250.250.250.250.2517.750

0.250.250.250.250.2518.000

0.250.250.250.250.2518.250

0.250.250.250.250.2518.500

0.240.240.250.250.2518.750

0.240.240.240.240.2419.000

0.240.240.240.240.2419.250

0.240.240.240.240.2419.500

0.240.240.240.240.2419.750

0.230.240.240.240.2420.000

0.230.230.230.230.2320.250

0.230.230.230.230.2320.500
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: Outlet-1

Return Event: 5 yearsSubsection: Diverted Hydrograph

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.230.230.230.230.2320.750

0.230.230.230.230.2321.000

0.220.220.230.230.2321.250

0.220.220.220.220.2221.500

0.220.220.220.220.2221.750

0.220.220.220.220.2222.000

0.220.220.220.220.2222.250

0.210.220.220.220.2222.500

0.210.210.210.210.2122.750

0.210.210.210.210.2123.000

0.210.210.210.210.2123.250

0.210.210.210.210.2123.500

0.210.210.210.210.2123.750

(N/A)(N/A)(N/A)(N/A)0.2024.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: Outlet-1

Return Event: 10 yearsSubsection: Diverted Hydrograph

ft³/s0.34Peak Discharge

hours14.850Time to Peak

ac-ft0.312Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.010.000.000.0011.050

0.020.020.010.010.0111.300

0.060.040.030.030.0211.550

0.200.160.120.090.0711.800

0.280.280.270.260.2412.050

0.310.300.300.290.2912.300

0.320.320.310.310.3112.550

0.330.320.320.320.3212.800

0.330.330.330.330.3313.050

0.340.340.330.330.3313.300

0.340.340.340.340.3413.550

0.340.340.340.340.3413.800

0.340.340.340.340.3414.050

0.340.340.340.340.3414.300

0.340.340.340.340.3414.550

0.340.340.340.340.3414.800

0.340.340.340.340.3415.050

0.340.340.340.340.3415.300

0.340.340.340.340.3415.550

0.340.340.340.340.3415.800

0.340.340.340.340.3416.050

0.340.340.340.340.3416.300

0.330.330.340.340.3416.550

0.330.330.330.330.3316.800

0.330.330.330.330.3317.050

0.330.330.330.330.3317.300

0.330.330.330.330.3317.550

0.320.320.330.330.3317.800

0.320.320.320.320.3218.050

0.320.320.320.320.3218.300

0.320.320.320.320.3218.550

0.310.320.320.320.3218.800

0.310.310.310.310.3119.050

0.310.310.310.310.3119.300

0.310.310.310.310.3119.550

0.300.300.300.310.3119.800

0.300.300.300.300.3020.050
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: Outlet-1

Return Event: 10 yearsSubsection: Diverted Hydrograph

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.300.300.300.300.3020.300

0.300.300.300.300.3020.550

0.290.290.290.290.2920.800

0.290.290.290.290.2921.050

0.290.290.290.290.2921.300

0.280.280.290.290.2921.550

0.280.280.280.280.2821.800

0.280.280.280.280.2822.050

0.280.280.280.280.2822.300

0.270.270.270.280.2822.550

0.270.270.270.270.2722.800

0.270.270.270.270.2723.050

0.270.270.270.270.2723.300

0.260.260.260.260.2723.550

0.260.260.260.260.2623.800
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: Outlet-1

Return Event: 25 yearsSubsection: Diverted Hydrograph

ft³/s0.47Peak Discharge

hours14.450Time to Peak

ac-ft0.423Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.000.000.000.0010.300

0.010.010.010.010.0110.550

0.020.020.020.020.0210.800

0.040.030.030.030.0311.050

0.050.050.040.040.0411.300

0.100.080.070.060.0611.550

0.300.240.190.150.1211.800

0.400.390.380.370.3412.050

0.430.420.420.410.4112.300

0.440.440.440.430.4312.550

0.450.450.450.440.4412.800

0.460.460.450.450.4513.050

0.460.460.460.460.4613.300

0.460.460.460.460.4613.550

0.470.470.470.460.4613.800

0.470.470.470.470.4714.050

0.470.470.470.470.4714.300

0.470.470.470.470.4714.550

0.470.470.470.470.4714.800

0.460.460.460.470.4715.050

0.460.460.460.460.4615.300

0.460.460.460.460.4615.550

0.460.460.460.460.4615.800

0.460.460.460.460.4616.050

0.450.450.450.450.4616.300

0.450.450.450.450.4516.550

0.450.450.450.450.4516.800

0.440.450.450.450.4517.050

0.440.440.440.440.4417.300

0.440.440.440.440.4417.550

0.430.440.440.440.4417.800

0.430.430.430.430.4318.050

0.430.430.430.430.4318.300

0.420.420.430.430.4318.550

0.420.420.420.420.4218.800

0.420.420.420.420.4219.050

0.410.410.410.420.4219.300
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: Outlet-1

Return Event: 25 yearsSubsection: Diverted Hydrograph

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.410.410.410.410.4119.550

0.410.410.410.410.4119.800

0.400.400.400.400.4020.050

0.400.400.400.400.4020.300

0.390.390.390.400.4020.550

0.390.390.390.390.3920.800

0.390.390.390.390.3921.050

0.380.380.380.380.3821.300

0.380.380.380.380.3821.550

0.370.370.380.380.3821.800

0.370.370.370.370.3722.050

0.370.370.370.370.3722.300

0.360.360.360.360.3722.550

0.360.360.360.360.3622.800

0.360.360.360.360.3623.050

0.350.350.350.350.3523.300

0.350.350.350.350.3523.550

0.340.350.350.350.3523.800
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: Outlet-1

Return Event: 50 yearsSubsection: Diverted Hydrograph

ft³/s1.04Peak Discharge

hours13.000Time to Peak

ac-ft0.555Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.000.000.000.009.650

0.010.010.010.010.019.900

0.020.020.020.010.0110.150

0.030.030.020.020.0210.400

0.040.040.030.030.0310.650

0.050.050.050.040.0410.900

0.070.060.060.060.0511.150

0.090.080.080.070.0711.400

0.200.160.130.110.1011.650

0.460.430.380.320.2511.900

0.650.550.500.490.4812.150

0.950.920.870.820.7412.400

1.031.031.011.000.9812.650

1.041.041.041.041.0412.900

1.001.011.021.031.0313.150

0.940.960.970.980.9913.400

0.880.890.900.920.9313.650

0.810.820.830.850.8613.900

0.740.750.770.780.7914.150

0.690.700.710.720.7314.400

0.640.650.660.670.6814.650

0.600.610.610.620.6314.900

0.560.570.580.580.5915.150

0.530.530.540.550.5515.400

0.500.500.510.510.5215.650

0.500.500.500.500.5015.900

0.500.500.500.500.5016.150

0.500.500.500.500.5016.400

0.490.490.490.500.5016.650

0.490.490.490.490.4916.900

0.490.490.490.490.4917.150

0.480.490.490.490.4917.400

0.480.480.480.480.4817.650

0.480.480.480.480.4817.900

0.470.480.480.480.4818.150

0.470.470.470.470.4718.400

0.470.470.470.470.4718.650
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: Outlet-1

Return Event: 50 yearsSubsection: Diverted Hydrograph

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.460.460.460.470.4718.900

0.460.460.460.460.4619.150

0.450.460.460.460.4619.400

0.450.450.450.450.4519.650

0.450.450.450.450.4519.900

0.440.440.440.440.4520.150

0.440.440.440.440.4420.400

0.430.430.440.440.4420.650

0.430.430.430.430.4320.900

0.430.430.430.430.4321.150

0.420.420.420.420.4221.400

0.420.420.420.420.4221.650

0.410.410.410.420.4221.900

0.410.410.410.410.4122.150

0.410.410.410.410.4122.400

0.400.400.400.400.4022.650

0.400.400.400.400.4022.900

0.390.390.400.400.4023.150

0.390.390.390.390.3923.400

0.390.390.390.390.3923.650

(N/A)(N/A)0.380.380.3923.900
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: Outlet-1

Return Event: 100 yearsSubsection: Diverted Hydrograph

ft³/s2.15Peak Discharge

hours12.450Time to Peak

ac-ft0.729Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.000.000.000.009.000

0.010.010.010.010.019.250

0.020.020.020.010.019.500

0.030.020.020.020.029.750

0.030.030.030.030.0310.000

0.040.040.040.040.0410.250

0.050.050.050.050.0510.500

0.070.060.060.060.0610.750

0.080.080.080.070.0711.000

0.100.100.100.090.0911.250

0.150.140.120.120.1111.500

0.400.320.260.210.1811.750

1.951.801.510.870.4712.000

2.152.142.122.092.0312.250

2.032.072.102.122.1412.500

1.851.891.921.962.0012.750

1.651.691.731.771.8113.000

1.471.511.541.581.6213.250

1.311.341.371.401.4413.500

1.161.191.221.251.2813.750

1.031.061.081.111.1314.000

0.930.950.970.991.0114.250

0.840.860.870.890.9114.500

0.770.780.800.810.8314.750

0.710.720.730.750.7615.000

0.660.670.680.690.7015.250

0.610.620.630.640.6515.500

0.570.580.590.590.6015.750

0.530.540.540.550.5616.000

0.500.500.510.520.5216.250

0.500.500.500.500.5016.500

0.500.500.500.500.5016.750

0.500.500.500.500.5017.000

0.500.500.500.500.5017.250

0.490.490.490.490.5017.500

0.490.490.490.490.4917.750

0.490.490.490.490.4918.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: Outlet-1

Return Event: 100 yearsSubsection: Diverted Hydrograph

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.480.490.490.490.4918.250

0.480.480.480.480.4818.500

0.480.480.480.480.4818.750

0.470.480.480.480.4819.000

0.470.470.470.470.4719.250

0.470.470.470.470.4719.500

0.460.460.470.470.4719.750

0.460.460.460.460.4620.000

0.460.460.460.460.4620.250

0.450.450.450.450.4520.500

0.450.450.450.450.4520.750

0.440.440.450.450.4521.000

0.440.440.440.440.4421.250

0.440.440.440.440.4421.500

0.430.430.430.430.4421.750

0.430.430.430.430.4322.000

0.420.430.430.430.4322.250

0.420.420.420.420.4222.500

0.420.420.420.420.4222.750

0.410.410.410.420.4223.000

0.410.410.410.410.4123.250

0.410.410.410.410.4123.500

0.400.400.400.400.4123.750

(N/A)(N/A)(N/A)(N/A)0.4024.000

Page 262 of 29727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

10/10/2016

Bentley PondPack V8i
[08.11.01.54]

Bentley Systems, Inc. Haestad Methods Solution
CenterME2 - Twin Oaks Stormwater.ppc

443 of 614



TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1

Return Event: 1 yearsSubsection: Elevation-Volume-Flow Table (Pond)

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft108.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

2S/t + O
(ft³/s)

Flow (Total)
(ft³/s)

Infiltration
(ft³/s)

Area
(acres)

Storage
(ac-ft)

Outflow
(ft³/s)

Elevation
(ft)

0.000.000.000.1030.0000.00108.00

35.830.000.000.7330.0740.00108.20

144.020.170.000.7550.2970.17108.50

331.660.500.000.7930.6840.50109.00

545.097.050.000.9181.1127.05109.50

795.2318.830.001.0531.60418.83110.00
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1 (IN)

Return Event: 1 yearsSubsection: Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft108.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s5.72Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s0.12Flow (Peak Outlet) hours16.900Time to Peak (Flow, Outlet)

ft108.41
Elevation (Water Surface,
Peak)

ac-ft0.230Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.321Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.109
Volume (Total Outlet
Outflow)

ac-ft0.211Volume (Retained)

ac-ft-0.001Volume (Unrouted)

%0.4Error (Mass Balance)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: PO-1 (IN)

Return Event: 2 yearsSubsection: Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft108.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s7.42Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s0.17Flow (Peak Outlet) hours15.950Time to Peak (Flow, Outlet)

ft108.50
Elevation (Water Surface,
Peak)

ac-ft0.299Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.421Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.156
Volume (Total Outlet
Outflow)

ac-ft0.264Volume (Retained)

ac-ft-0.001Volume (Unrouted)

%0.2Error (Mass Balance)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: PO-1 (IN)

Return Event: 5 yearsSubsection: Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft108.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s10.08Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s0.26Flow (Peak Outlet) hours15.250Time to Peak (Flow, Outlet)

ft108.64
Elevation (Water Surface,
Peak)

ac-ft0.405Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.581Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.239
Volume (Total Outlet
Outflow)

ac-ft0.340Volume (Retained)

ac-ft-0.002Volume (Unrouted)

%0.3Error (Mass Balance)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: PO-1 (IN)

Return Event: 10 yearsSubsection: Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft108.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s12.32Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s0.34Flow (Peak Outlet) hours14.850Time to Peak (Flow, Outlet)

ft108.76
Elevation (Water Surface,
Peak)

ac-ft0.497Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.718Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.312
Volume (Total Outlet
Outflow)

ac-ft0.402Volume (Retained)

ac-ft-0.003Volume (Unrouted)

%0.4Error (Mass Balance)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: PO-1 (IN)

Return Event: 25 yearsSubsection: Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft108.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s15.63Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s0.47Flow (Peak Outlet) hours14.450Time to Peak (Flow, Outlet)

ft108.94
Elevation (Water Surface,
Peak)

ac-ft0.639Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.924Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.423
Volume (Total Outlet
Outflow)

ac-ft0.497Volume (Retained)

ac-ft-0.004Volume (Unrouted)

%0.4Error (Mass Balance)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: PO-1 (IN)

Return Event: 50 yearsSubsection: Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft108.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s18.41Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s1.04Flow (Peak Outlet) hours13.000Time to Peak (Flow, Outlet)

ft109.04
Elevation (Water Surface,
Peak)

ac-ft0.717Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft1.101Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.555
Volume (Total Outlet
Outflow)

ac-ft0.542Volume (Retained)

ac-ft-0.004Volume (Unrouted)

%0.3Error (Mass Balance)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: PO-1 (IN)

Return Event: 100 yearsSubsection: Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft108.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s21.45Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s2.15Flow (Peak Outlet) hours12.450Time to Peak (Flow, Outlet)

ft109.13
Elevation (Water Surface,
Peak)

ac-ft0.786Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft1.295Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.729
Volume (Total Outlet
Outflow)

ac-ft0.563Volume (Retained)

ac-ft-0.004Volume (Unrouted)

%0.3Error (Mass Balance)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1 (OUT)

Return Event: 1 yearsSubsection: Pond Routed Hydrograph (total out)

ft³/s0.12Peak Discharge

hours16.900Time to Peak

ac-ft0.109Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.060.040.030.010.0011.850

0.080.080.080.070.0712.100

0.090.090.090.090.0812.350

0.100.090.090.090.0912.600

0.100.100.100.100.1012.850

0.100.100.100.100.1013.100

0.110.110.110.100.1013.350

0.110.110.110.110.1113.600

0.110.110.110.110.1113.850

0.110.110.110.110.1114.100

0.110.110.110.110.1114.350

0.110.110.110.110.1114.600

0.110.110.110.110.1114.850

0.120.110.110.110.1115.100

0.120.120.120.120.1215.350

0.120.120.120.120.1215.600

0.120.120.120.120.1215.850

0.120.120.120.120.1216.100

0.120.120.120.120.1216.350

0.120.120.120.120.1216.600

0.120.120.120.120.1216.850

0.120.120.120.120.1217.100

0.120.120.120.120.1217.350

0.120.120.120.120.1217.600

0.120.120.120.120.1217.850

0.120.120.120.120.1218.100

0.120.120.120.120.1218.350

0.120.120.120.120.1218.600

0.110.110.120.120.1218.850

0.110.110.110.110.1119.100

0.110.110.110.110.1119.350

0.110.110.110.110.1119.600

0.110.110.110.110.1119.850

0.110.110.110.110.1120.100

0.110.110.110.110.1120.350

0.110.110.110.110.1120.600

0.110.110.110.110.1120.850
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1 (OUT)

Return Event: 1 yearsSubsection: Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.110.110.110.110.1121.100

0.110.110.110.110.1121.350

0.110.110.110.110.1121.600

0.110.110.110.110.1121.850

0.110.110.110.110.1122.100

0.110.110.110.110.1122.350

0.110.110.110.110.1122.600

0.110.110.110.110.1122.850

0.100.110.110.110.1123.100

0.100.100.100.100.1023.350

0.100.100.100.100.1023.600

(N/A)0.100.100.100.1023.850
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: PO-1 (OUT)

Return Event: 2 yearsSubsection: Pond Routed Hydrograph (total out)

ft³/s0.17Peak Discharge

hours15.950Time to Peak

ac-ft0.156Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.060.040.020.010.0011.750

0.120.120.110.100.0812.000

0.140.130.130.130.1312.250

0.140.140.140.140.1412.500

0.150.150.150.150.1512.750

0.150.150.150.150.1513.000

0.160.160.160.150.1513.250

0.160.160.160.160.1613.500

0.160.160.160.160.1613.750

0.160.160.160.160.1614.000

0.160.160.160.160.1614.250

0.170.160.160.160.1614.500

0.170.170.170.170.1714.750

0.170.170.170.170.1715.000

0.170.170.170.170.1715.250

0.170.170.170.170.1715.500

0.170.170.170.170.1715.750

0.170.170.170.170.1716.000

0.170.170.170.170.1716.250

0.170.170.170.170.1716.500

0.170.170.170.170.1716.750

0.170.170.170.170.1717.000

0.170.170.170.170.1717.250

0.170.170.170.170.1717.500

0.160.160.170.170.1717.750

0.160.160.160.160.1618.000

0.160.160.160.160.1618.250

0.160.160.160.160.1618.500

0.160.160.160.160.1618.750

0.160.160.160.160.1619.000

0.160.160.160.160.1619.250

0.160.160.160.160.1619.500

0.160.160.160.160.1619.750

0.160.160.160.160.1620.000

0.160.160.160.160.1620.250

0.160.160.160.160.1620.500

0.150.150.150.160.1620.750
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: PO-1 (OUT)

Return Event: 2 yearsSubsection: Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.150.150.150.150.1521.000

0.150.150.150.150.1521.250

0.150.150.150.150.1521.500

0.150.150.150.150.1521.750

0.150.150.150.150.1522.000

0.150.150.150.150.1522.250

0.150.150.150.150.1522.500

0.150.150.150.150.1522.750

0.150.150.150.150.1523.000

0.140.140.140.150.1523.250

0.140.140.140.140.1423.500

0.140.140.140.140.1423.750

(N/A)(N/A)(N/A)(N/A)0.1424.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: PO-1 (OUT)

Return Event: 5 yearsSubsection: Pond Routed Hydrograph (total out)

ft³/s0.26Peak Discharge

hours15.250Time to Peak

ac-ft0.239Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.020.010.010.000.0011.500

0.110.080.060.040.0311.750

0.200.200.190.170.1412.000

0.220.220.220.210.2112.250

0.230.230.230.230.2312.500

0.240.240.240.240.2412.750

0.250.250.250.240.2413.000

0.250.250.250.250.2513.250

0.260.250.250.250.2513.500

0.260.260.260.260.2613.750

0.260.260.260.260.2614.000

0.260.260.260.260.2614.250

0.260.260.260.260.2614.500

0.260.260.260.260.2614.750

0.260.260.260.260.2615.000

0.260.260.260.260.2615.250

0.260.260.260.260.2615.500

0.260.260.260.260.2615.750

0.260.260.260.260.2616.000

0.260.260.260.260.2616.250

0.260.260.260.260.2616.500

0.260.260.260.260.2616.750

0.260.260.260.260.2617.000

0.250.250.250.250.2617.250

0.250.250.250.250.2517.500

0.250.250.250.250.2517.750

0.250.250.250.250.2518.000

0.250.250.250.250.2518.250

0.250.250.250.250.2518.500

0.240.240.250.250.2518.750

0.240.240.240.240.2419.000

0.240.240.240.240.2419.250

0.240.240.240.240.2419.500

0.240.240.240.240.2419.750

0.230.240.240.240.2420.000

0.230.230.230.230.2320.250

0.230.230.230.230.2320.500
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: PO-1 (OUT)

Return Event: 5 yearsSubsection: Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.230.230.230.230.2320.750

0.230.230.230.230.2321.000

0.220.220.230.230.2321.250

0.220.220.220.220.2221.500

0.220.220.220.220.2221.750

0.220.220.220.220.2222.000

0.220.220.220.220.2222.250

0.210.220.220.220.2222.500

0.210.210.210.210.2122.750

0.210.210.210.210.2123.000

0.210.210.210.210.2123.250

0.210.210.210.210.2123.500

0.210.210.210.210.2123.750

(N/A)(N/A)(N/A)(N/A)0.2024.000

Page 276 of 29727 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

10/10/2016

Bentley PondPack V8i
[08.11.01.54]

Bentley Systems, Inc. Haestad Methods Solution
CenterME2 - Twin Oaks Stormwater.ppc

457 of 614



TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: PO-1 (OUT)

Return Event: 10 yearsSubsection: Pond Routed Hydrograph (total out)

ft³/s0.34Peak Discharge

hours14.850Time to Peak

ac-ft0.312Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.010.000.000.0011.050

0.020.020.010.010.0111.300

0.060.040.030.030.0211.550

0.200.160.120.090.0711.800

0.280.280.270.260.2412.050

0.310.300.300.290.2912.300

0.320.320.310.310.3112.550

0.330.320.320.320.3212.800

0.330.330.330.330.3313.050

0.340.340.330.330.3313.300

0.340.340.340.340.3413.550

0.340.340.340.340.3413.800

0.340.340.340.340.3414.050

0.340.340.340.340.3414.300

0.340.340.340.340.3414.550

0.340.340.340.340.3414.800

0.340.340.340.340.3415.050

0.340.340.340.340.3415.300

0.340.340.340.340.3415.550

0.340.340.340.340.3415.800

0.340.340.340.340.3416.050

0.340.340.340.340.3416.300

0.330.330.340.340.3416.550

0.330.330.330.330.3316.800

0.330.330.330.330.3317.050

0.330.330.330.330.3317.300

0.330.330.330.330.3317.550

0.320.320.330.330.3317.800

0.320.320.320.320.3218.050

0.320.320.320.320.3218.300

0.320.320.320.320.3218.550

0.310.320.320.320.3218.800

0.310.310.310.310.3119.050

0.310.310.310.310.3119.300

0.310.310.310.310.3119.550

0.300.300.300.310.3119.800

0.300.300.300.300.3020.050
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: PO-1 (OUT)

Return Event: 10 yearsSubsection: Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.300.300.300.300.3020.300

0.300.300.300.300.3020.550

0.290.290.290.290.2920.800

0.290.290.290.290.2921.050

0.290.290.290.290.2921.300

0.280.280.290.290.2921.550

0.280.280.280.280.2821.800

0.280.280.280.280.2822.050

0.280.280.280.280.2822.300

0.270.270.270.280.2822.550

0.270.270.270.270.2722.800

0.270.270.270.270.2723.050

0.270.270.270.270.2723.300

0.260.260.260.260.2723.550

0.260.260.260.260.2623.800
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: PO-1 (OUT)

Return Event: 25 yearsSubsection: Pond Routed Hydrograph (total out)

ft³/s0.47Peak Discharge

hours14.450Time to Peak

ac-ft0.423Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.000.000.000.0010.300

0.010.010.010.010.0110.550

0.020.020.020.020.0210.800

0.040.030.030.030.0311.050

0.050.050.040.040.0411.300

0.100.080.070.060.0611.550

0.300.240.190.150.1211.800

0.400.390.380.370.3412.050

0.430.420.420.410.4112.300

0.440.440.440.430.4312.550

0.450.450.450.440.4412.800

0.460.460.450.450.4513.050

0.460.460.460.460.4613.300

0.460.460.460.460.4613.550

0.470.470.470.460.4613.800

0.470.470.470.470.4714.050

0.470.470.470.470.4714.300

0.470.470.470.470.4714.550

0.470.470.470.470.4714.800

0.460.460.460.470.4715.050

0.460.460.460.460.4615.300

0.460.460.460.460.4615.550

0.460.460.460.460.4615.800

0.460.460.460.460.4616.050

0.450.450.450.450.4616.300

0.450.450.450.450.4516.550

0.450.450.450.450.4516.800

0.440.450.450.450.4517.050

0.440.440.440.440.4417.300

0.440.440.440.440.4417.550

0.430.440.440.440.4417.800

0.430.430.430.430.4318.050

0.430.430.430.430.4318.300

0.420.420.430.430.4318.550

0.420.420.420.420.4218.800

0.420.420.420.420.4219.050

0.410.410.410.420.4219.300
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: PO-1 (OUT)

Return Event: 25 yearsSubsection: Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.410.410.410.410.4119.550

0.410.410.410.410.4119.800

0.400.400.400.400.4020.050

0.400.400.400.400.4020.300

0.390.390.390.400.4020.550

0.390.390.390.390.3920.800

0.390.390.390.390.3921.050

0.380.380.380.380.3821.300

0.380.380.380.380.3821.550

0.370.370.380.380.3821.800

0.370.370.370.370.3722.050

0.370.370.370.370.3722.300

0.360.360.360.360.3722.550

0.360.360.360.360.3622.800

0.360.360.360.360.3623.050

0.350.350.350.350.3523.300

0.350.350.350.350.3523.550

0.340.350.350.350.3523.800
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: PO-1 (OUT)

Return Event: 50 yearsSubsection: Pond Routed Hydrograph (total out)

ft³/s1.04Peak Discharge

hours13.000Time to Peak

ac-ft0.555Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.000.000.000.009.650

0.010.010.010.010.019.900

0.020.020.020.010.0110.150

0.030.030.020.020.0210.400

0.040.040.030.030.0310.650

0.050.050.050.040.0410.900

0.070.060.060.060.0511.150

0.090.080.080.070.0711.400

0.200.160.130.110.1011.650

0.460.430.380.320.2511.900

0.650.550.500.490.4812.150

0.950.920.870.820.7412.400

1.031.031.011.000.9812.650

1.041.041.041.041.0412.900

1.001.011.021.031.0313.150

0.940.960.970.980.9913.400

0.880.890.900.920.9313.650

0.810.820.830.850.8613.900

0.740.750.770.780.7914.150

0.690.700.710.720.7314.400

0.640.650.660.670.6814.650

0.600.610.610.620.6314.900

0.560.570.580.580.5915.150

0.530.530.540.550.5515.400

0.500.500.510.510.5215.650

0.500.500.500.500.5015.900

0.500.500.500.500.5016.150

0.500.500.500.500.5016.400

0.490.490.490.500.5016.650

0.490.490.490.490.4916.900

0.490.490.490.490.4917.150

0.480.490.490.490.4917.400

0.480.480.480.480.4817.650

0.480.480.480.480.4817.900

0.470.480.480.480.4818.150

0.470.470.470.470.4718.400

0.470.470.470.470.4718.650
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: PO-1 (OUT)

Return Event: 50 yearsSubsection: Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.460.460.460.470.4718.900

0.460.460.460.460.4619.150

0.450.460.460.460.4619.400

0.450.450.450.450.4519.650

0.450.450.450.450.4519.900

0.440.440.440.440.4520.150

0.440.440.440.440.4420.400

0.430.430.440.440.4420.650

0.430.430.430.430.4320.900

0.430.430.430.430.4321.150

0.420.420.420.420.4221.400

0.420.420.420.420.4221.650

0.410.410.410.420.4221.900

0.410.410.410.410.4122.150

0.410.410.410.410.4122.400

0.400.400.400.400.4022.650

0.400.400.400.400.4022.900

0.390.390.400.400.4023.150

0.390.390.390.390.3923.400

0.390.390.390.390.3923.650

(N/A)(N/A)0.380.380.3923.900
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: PO-1 (OUT)

Return Event: 100 yearsSubsection: Pond Routed Hydrograph (total out)

ft³/s2.15Peak Discharge

hours12.450Time to Peak

ac-ft0.729Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.010.000.000.000.009.000

0.010.010.010.010.019.250

0.020.020.020.010.019.500

0.030.020.020.020.029.750

0.030.030.030.030.0310.000

0.040.040.040.040.0410.250

0.050.050.050.050.0510.500

0.070.060.060.060.0610.750

0.080.080.080.070.0711.000

0.100.100.100.090.0911.250

0.150.140.120.120.1111.500

0.400.320.260.210.1811.750

1.951.801.510.870.4712.000

2.152.142.122.092.0312.250

2.032.072.102.122.1412.500

1.851.891.921.962.0012.750

1.651.691.731.771.8113.000

1.471.511.541.581.6213.250

1.311.341.371.401.4413.500

1.161.191.221.251.2813.750

1.031.061.081.111.1314.000

0.930.950.970.991.0114.250

0.840.860.870.890.9114.500

0.770.780.800.810.8314.750

0.710.720.730.750.7615.000

0.660.670.680.690.7015.250

0.610.620.630.640.6515.500

0.570.580.590.590.6015.750

0.530.540.540.550.5616.000

0.500.500.510.520.5216.250

0.500.500.500.500.5016.500

0.500.500.500.500.5016.750

0.500.500.500.500.5017.000

0.500.500.500.500.5017.250

0.490.490.490.490.5017.500

0.490.490.490.490.4917.750

0.490.490.490.490.4918.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: PO-1 (OUT)

Return Event: 100 yearsSubsection: Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.480.490.490.490.4918.250

0.480.480.480.480.4818.500

0.480.480.480.480.4818.750

0.470.480.480.480.4819.000

0.470.470.470.470.4719.250

0.470.470.470.470.4719.500

0.460.460.470.470.4719.750

0.460.460.460.460.4620.000

0.460.460.460.460.4620.250

0.450.450.450.450.4520.500

0.450.450.450.450.4520.750

0.440.440.450.450.4521.000

0.440.440.440.440.4421.250

0.440.440.440.440.4421.500

0.430.430.430.430.4421.750

0.430.430.430.430.4322.000

0.420.430.430.430.4322.250

0.420.420.420.420.4222.500

0.420.420.420.420.4222.750

0.410.410.410.420.4223.000

0.410.410.410.410.4123.250

0.410.410.410.410.4123.500

0.400.400.400.400.4123.750

(N/A)(N/A)(N/A)(N/A)0.4024.000
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 1 YearLabel: PO-1 (IN)

Return Event: 1 yearsSubsection: Pond Inflow Summary

Summary for Hydrograph Addition at 'PO-1'

Upstream NodeUpstream Link

DA #1<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

5.7211.9500.321DA #1Flow (From)

5.7211.9500.321PO-1Flow (In)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 2 YearLabel: PO-1 (IN)

Return Event: 2 yearsSubsection: Pond Inflow Summary

Summary for Hydrograph Addition at 'PO-1'

Upstream NodeUpstream Link

DA #1<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

7.4211.9500.421DA #1Flow (From)

7.4211.9500.421PO-1Flow (In)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 5 YearLabel: PO-1 (IN)

Return Event: 5 yearsSubsection: Pond Inflow Summary

Summary for Hydrograph Addition at 'PO-1'

Upstream NodeUpstream Link

DA #1<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

10.0811.9500.581DA #1Flow (From)

10.0811.9500.581PO-1Flow (In)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 10 YearLabel: PO-1 (IN)

Return Event: 10 yearsSubsection: Pond Inflow Summary

Summary for Hydrograph Addition at 'PO-1'

Upstream NodeUpstream Link

DA #1<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

12.3211.9500.718DA #1Flow (From)

12.3211.9500.718PO-1Flow (In)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 25 YearLabel: PO-1 (IN)

Return Event: 25 yearsSubsection: Pond Inflow Summary

Summary for Hydrograph Addition at 'PO-1'

Upstream NodeUpstream Link

DA #1<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

15.6311.9500.924DA #1Flow (From)

15.6311.9500.924PO-1Flow (In)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 50 YearLabel: PO-1 (IN)

Return Event: 50 yearsSubsection: Pond Inflow Summary

Summary for Hydrograph Addition at 'PO-1'

Upstream NodeUpstream Link

DA #1<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

18.4111.9501.101DA #1Flow (From)

18.4111.9501.101PO-1Flow (In)
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TWIN OAKS ME2 - POST-DEVELOPED CONDITIONS

Storm Event: 100 YearLabel: PO-1 (IN)

Return Event: 100 yearsSubsection: Pond Inflow Summary

Summary for Hydrograph Addition at 'PO-1'

Upstream NodeUpstream Link

DA #1<Catchment to Outflow Node>

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

21.4511.9501.295DA #1Flow (From)

21.4511.9501.295PO-1Flow (In)
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DA #2 (Unit Hydrograph Summary, 25 years)...111, 112
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Appendix D. Worksheets

Worksheet 1. General Site Information

INSTRUCTIONS: Fill out Worksheet 1 for each watershed

Date: 9/28/2016

Project Name: SUNOCO LOGISTICS - TWIN OAKS STATION

Municipality: UPPER CHICHESTER TOWNSHIP

County: DELAWARE COUNTY

Total Area (acres): 2.392

Major River Basin: DELAWARE RIVER

Watershed: BALDWIN RUN

Sub-Basin:

Nearest Surface Water(s) to Receive Runoff: BALDWIN RUN

Chapter 93 – Designated Water Use/Existing Water Use: WWF

Impaired according to Category 4 or 5 of the Integrated Water Quality Monitoring and Assessment Report? Yes No

List Causes of Impairment: URBAN RUNOFF/STORM SEWERS

Is there an established TMDL that applies: Yes No

Total Maximum Daily Loads (TMDLS)

Is project subject to, or part of:

Municipal Separate Storm Sewer System (MS4) Requirements? Yes No

Existing or planned drinking water supply? Yes No

If yes, distance from proposed discharge (miles):

Approved Act 167 Plan? Yes No

Existing River Conservation Plan? Yes No
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Worksheet 2. Sensitive Natural Resources from PA Stormwater Best Management Practices Chapter 5

INSTRUCTIONS

1. Provide Sensitive Resources Map according to non-structural BMP 5.4.1 in Chapter 5. This map
should identify wetlands, woodlands, natural drainage ways, steep slopes, and other sensitive
natural areas.

2. Summarize the existing extent of each sensitive resource in the Existing Sensitive Resources
Table (below, using Acres). If none present, insert 0.

3. Summarize Total Protected Area as defined under BMPs in Chapter 5.

4. Do not count any area twice. For example, an area that is both a floodplain and a wetland may
only be considered once.

EXISTING NATURAL
SENSITIVE RESOURCE

MAPPED?
Yes/no/n/a

TOTAL AREA
(Ac.)

PROTECTED
AREA (Ac.)

Waterbodies
Floodplains
Riparian Areas
Wetlands
Woodlands
Natural Drainage Ways
Steep Slopes, 15% - 25%
Steep Slopes, over 25%
Other:
Other:

TOTAL EXISTING:

483 of 614
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Worksheet 3. Nonstructural BMP Credits from PA Stormwater Best Management Practices Manual (SW BMP
Manual)

PROTECTED AREA

1.1 Area of Protected Sensitive/Special Value Features (see WS 2) 0.000 Ac.

1.2 Area of Riparian Forest Buffer Protection (see WS 2) 0.000 Ac.

3.1 Area of Minimum Disturbance/Reduced Grading (See Chapter 8, page 21 – SW
BMP Manual)

0.000 Ac

TOTAL 0.000 Ac

Site Area Minus
Protected

Area = Stormwater Management Area

2.392 - 0.000 = 2.392

This is the area that requires
stormwater management

VOLUME CREDITS

3.1 Minimum Soil Compaction (See Chapter 8, page 22 – SW BMP Manual)

Lawn ft2 x 1/4" x 1/12 = ft3

Meadow ft2 x 1/3" x 1/12 = ft3

3.3 Protect Existing Trees (See Chapter 8, page 23 – SW BMP Manual)

For Trees within 100 feet of impervious area:

Tree Canopy ft2 x 1/2" x 1/12 = ft3

5.1 Disconnect Roof Leaders to Vegetated Areas (See Chapter 8 page 25 – SW BMP Manual)

For runoff directed to areas protected under 5.8.1 and 5.8.2

Roof Area ft2 x 1/3" x 1/12 = ft3

For all other disconnected roof areas

Roof Area ft2 x 1/4" x 1/12 = ft3

5.2 Disconnect Non-Roof impervious to Vegetated Areas (See Chapter 8, page 26 – SW BMP Manual)

For Runoff directed to areas protected under 5.8.1 and 5.8.2

Impervious Area ft2 x 1/3" x 1/12 = ft3

For all other disconnected roof areas

Impervious Area ft2 x 1/4" x 1/12 = ft3

TOTAL NON-STRUCTURAL VOLUME CREDIT* ft

*For use on Worksheet 5
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Worksheet 4. Change in Runoff Volume for 2-YR Storm Event

PROJECT: SUNOCO LOGISTICS - TWIN OAKS STATION
Drainage Area: BALDWIN RUN
2-Year Rainfall: 3.24 in

Total Site Area: 2.392 acres
Protected Site Area: 0.000 acres
Managed Area: 2.392 acres

Existing Conditions:

Cover Type/Condition
Soil

Type
Area
(sf)

Area
(ac) CN S

la
(0.2*S)

Q
Runoff1

(in)

Runoff
Volume2

(ft3)

Woodland C 0 0 70 4.286 0.8571 0 0

Meadow C 96,739 2.221 71 4.085 0.8169 0.9022 7,274

Impervious C 7,440 0.171 98 0.2041 0.0408 3.0073 1,865

TOTAL: 104,179 2.392 9,138

Developed Conditions

Cover Type/Condition
Soil

Type
Area
(sf)

Area
(ac) CN S

la
(0.2*S)

Q
Runoff1

(in)

Runoff
Volume2

(ft3)

NEW IMPERVIOUS C 19,609 0.450 98 0.2041 0.0408 3.0073 4,914

GRASS C 75,271 1.728 74 3.5135 0.7027 1.0640 6,674

EX. IMPERVIOUS C 9,229 0.213 98 0.2041 0.0408 3.0073 2,330

TOTAL: 104,179 2.392 13,919

2-Year Volume Increase (ft3):

2-Year Volume Increase = Developed Conditions Runoff Volume – Existing Conditions Runoff Volume

1. Runoff (in) = Q = (P-0.2S)2 / (P+0.8S) where

P = 2-Year Rainfall (in)

S = (1000/ CN)-10

2. Runoff Volume (CF) = Q x Area x 1/12

Q = Runoff (in)

Area = Land use area (sq. ft)

Note: Runoff Volume must be calculated for EACH land use type/condition and HSGI.
The use of a weighted CN value for volume calculations is not acceptable.
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Worksheet 5. Structural BMP Volume Credits

PROJECT: SUNOCO LOGISTICS - TWIN OAKS STATION
SUB-BASIN: BALDWIN RUN

Required Control Volume (ft3) – from Worksheet 4: 4,781

Non-structural Volume Credit (ft3) – from Worksheet 3: - 0

(maximum is 25% of required volume)

Structural Volume Reqmt (ft3) 4,781

(Required Control Volume minus Non-structural Credit)

Proposed BMPs from PA Stormwater Best Management Practices Manual
Chapter 6

Area
(ft2)

Volume Reduction
Permanently

Removed
(ft3)

6.4.1 Porous Pavement
6.4.2 Infiltration Basin
6.4.3 Infiltration Bed
6.4.4 Infiltration Trench
6.4.5 Rain Garden/Bioretention
6.4.6 Dry Well / Seepage Pit
6.4.7 Constructed Filter
6.4.8 Vegetated Swale
6.4.9 Vegetated Filter Strip
6.4.10 Berm
6.5.1 Vegetated Roof
6.5.2 Capture and Re-use
6.6.1 Constructed Wetlands
6.6.2 Wet Pond / Retention Basin
6.7.1 Riparian Buffer/Riparian Forest Buffer Restoration
6.7.2 Landscape Restoration / Reforestation
6.7.3 Soil Amendment
6.8.1 Level Spreader
6.8.2 Special Storage Areas

Other SLOW RELEASE 33,900 5,000

Total Structural Volume (ft3): 5,000

Structural Volume Requirement (ft3): 4,781

DIFFERENCE <219>
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3150-PM-BWEW0035 Rev. 8/2016
Checklist

Worksheet 10 – Water Quality Compliance for Nitrate

Does the site design incorporate the following BMPs to address nitrate pollution? A summary “yes” rating is achieved if at
least 2 Primary BMPs for nitrate are provided across the site or 4 secondary BMPs for nitrate are provided across the site
(or the equivalent) “provided across the site” is taken to mean the specifications for that BMP set forward in Sections 5
and 6 are satisfied.

Proposed BMPs from PA Stormwater Best Management Practices Manual Chapter 5 & 6

Yes No

Primary BMPs for Nitrate:

NS BMP 5.4.2 – Protect/Conserve/Enhance Riparian Buffers

NS BMP 5.5.4 – Cluster Uses at Each Site

NS BMP 5.6.1 – Minimize Total Disturbed Area

NS BMP 5.6.3 – Re-Vegetate/Re-Forest Disturbed Areas (Native Species)

NS BMP 5.9.1 – Street Sweeping/Vacuuming

Structural BMP 6.7.1 – Riparian Buffer Restoration

Structural BMP 6.7.2 – Landscape Restoration

Secondary BMPs for Nitrate:

NS BMP 5.4.1 – Protect Sensitive/Special Value Features

NS BMP 5.4.3 – Protect/Utilize Natural Drainage Features

NS BMP 5.6.2 – Minimize Soil Compaction

Structural BMP 6.4.5 – Rain Garden/Bioretention

Structural BMP 6.4.8 – Vegetated Swale

Structural BMP 6.4.9 – Vegetated Filter Strip

Structural BMP 6.6.1 – Constructed Wetland

Structural BMP 6.7.1 – Riparian Buffer Restoration

Structural BMP 6.7.2 – Landscape Restoration

Structural BMP 6.7.3 – Soils Amendment/Restoration
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PROJECT: PPP - Twin Oaks Pump Station

SUB-BASIN: Baldwin Run

Required Control Volume (ft3) - from Worksheet 4: 4,781

Non-structural Volume Credit (ft3) - from Worksheet 3: N/A

Structural Volume Reqmt (ft3) 4,781

(Required Control Volume minus Non-structural Credit)

6.4.1 Porous Pavement

6.4.2 Infiltration Basin

6.4.3 Infiltration Bed

6.4.4 Infiltration Trench

6.4.5 Rain Garden/Bioretention

6.4.6 Dry Well/Seepage Pit

6.4.7 Constructed Filter

6.4.8 Vegetated Swale

6.4.9 Vegetated Filter Strip

6.4.10 Berm

6.5.1 Vegetated Roof

6.5.2 Capture and Re-Use

6.6.1 Constructed Wetlands

6.6.2 Wet Pond/Retention Basin

6.6.3 Dry Extended Detention Basin

6.6.4 Water Quality Filters

6.7.1 Riparian Buffer Restoration

6.7.2 Landscape Restoration/Reforestation

6.7.3 Soil Amendment

6.8.1 Level Spreader
6.8.2 Special Storage Areas

Total Structural Volume Provided (ft3):

Structural Volume Requirement (ft3):

DIFFERENCE: -219

Other: Slow Release 33,900 5,000

5,000

4,781

Proposed BMP Area (ft2)
Storage Volume

(ft3)
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DATE:
DATE:

A (min) A (max)

(T OR P) P P

10 10

(AC) 0.32 0.32

2.75 2.75

(CFS) 0.89 0.89

(CFS) 0.89 0.89

S-150 S-150

0.055 0.055

(FPS) --- ---

(FPS) 1.22 1.37

(LB/FT2) 1.75 1.75

(LB/FT2) 0.27 0.34

(FT) 2 2

(H:1) 2 2

(FT) 2 2

(FT) 10 10

(FT) 0.28 0.26

(FT) 3.12 3.04

BOTTOM WIDTH: FLOW DEPTH RATIO (12:1 MAX) 7.1 7.7

(IN) --- ---

(SQ. FT.) 0.72 0.66

0.22 0.21

(FT/FT) 0.015 0.021

(FT/FT) 0.023727 0.023556

(FT/FT) 0.0166089 0.016489

(FT/FT) 0.0308451 0.030623

(Y/N) Y Y

(FT) --- ---

(FT) 1.72 1.74

(FT) 0.5 0.5

S S

CHANNEL OR CHANNEL SECTION

CHANNEL SIDE SLOPES

D (TOTAL DEPTH)

CHANNEL TOP WIDTH @ D

d (CALCULATED FLOW DEPTH)

TEMPORARY OR PERMANENT? (T OR P)

DESIGN STORM (2, 5, OR 10 YR)

ACRES

Qr (REQUIRED CAPACITY)

MULTIPLIER (1.6, 2.25, OR 2.75)1

CHANNEL BOTTOM WIDTH

Q (CALCULATED AT FLOW DEPTH d)

Va (ALLOWABLE VELOCITY)

V (CALCULATED AT FLOW DEPTH d)

CHECKED BY:

STANDARD E&S WORKSHEET #11

Channel Design Data
PROJECT NAME:
LOCATION:
PREPARED BY:

Twin Oaks Pump Station

 τd (CALC'D SHEAR STRESS AT FLOW DEPTH d)

363-2134-008 / March 31, 2012 / Page 382

1. Use 1.6 for Temporary Channels; 2.25 for Temporary Channels in Special Protection (HQ or EV) Watersheds; 2.75 for Permanent

Channels. For Rational Method, enter "N/A" and attach E&S Worksheets 9 and 10. For TR-55 enter "N/A" and attach appropriate

Worksheets.
2. Adjust "n" value for changes in channel liner and flow depth. For vegetated channels, provide data for manufactured linings without

vegetation in separate columns.
3. Slopes may not be averaged.

4. Minimum Freeboard is 0.5 ft. or 1/4 Total Channel Depth, whichever is greater

5. Permissible velocity lining design method is not acceptable for channels with a bed slope of 10% or greater. Shear stress lining design

method is required for channels with a bed slope of 10% or greater. Shear stress lining design method may be used for any channel bed

slope.

 τa (MAX ALLOWABLE SHEAR STRESS)

DESIGN METHOD FOR PROTECTIVE LINING
5

PERMISSIBLE VELOCITY (V) OR SHEAR STRESS (S)

R (HYDRAULIC RADIUS)

n (MANNING'S COEFFICIENT)2

PROTECTIVE LINING2

1.3Sc

STABLE FLOW?

FREEBOARD BASED ON UNSTABLE FLOW

FREEBOARD BASED ON STABLE FLOW

d50 STONE SIZE

A (CROSS-SECTIONAL AREA)

S (BED SLOPE)3

Sc (CRITICAL SLOPE)

CHANNEL TOP WIDTH @ FLOW DEPTH d

.7Sc

MINIMUM REQUIRED FREEBOARD
4
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APPENDIX F

BASIN SPILLWAY BLOCKED CALCULATIONS

499 of 614



500 of 614



Scenario: Post-Development 1 year

O
u

tle
t-1

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

10/10/2016

Bentley PondPack V8i
[08.11.01.54]

Bentley Systems, Inc. Haestad Methods Solution
CenterME2 - Twin Oaks Stormwater.ppc
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31
Pond Routed Hydrograph
(total out)

30
Pond Routed Hydrograph
(total out)

29
Pond Routed Hydrograph
(total out)

1 YearPO-1 (OUT)

28
Level Pool Pond Routing
Summary

27
Level Pool Pond Routing
Summary

26
Level Pool Pond Routing
Summary

25
Level Pool Pond Routing
Summary

24
Level Pool Pond Routing
Summary

23
Level Pool Pond Routing
Summary

22
Level Pool Pond Routing
Summary

1 YearPO-1 (IN)

21
Elevation-Volume-Flow
Table (Pond)

1 YearPO-1

19Diverted Hydrograph

17Diverted Hydrograph

15Diverted Hydrograph

14Diverted Hydrograph

13Diverted Hydrograph

12Diverted Hydrograph

11Diverted Hydrograph

1 YearOutlet-1

10Addition Summary

9Addition Summary

8Addition Summary

7Addition Summary

6Addition Summary

5Addition Summary

4Addition Summary

1 YearO-1

1Master Network Summary

Table of Contents
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37
Pond Routed Hydrograph
(total out)

35
Pond Routed Hydrograph
(total out)

33
Pond Routed Hydrograph
(total out)

32
Pond Routed Hydrograph
(total out)
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Subsection: Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

5.7211.9500.3211
Post-Development 1
year

DA #1

7.4211.9500.4212
Post-Development 2
year

DA #1

10.0811.9500.5815
Post-Development 5
year

DA #1

12.3211.9500.71810
Post-Development 10
year

DA #1

15.6311.9500.92425
Post-Development 25
year

DA #1

18.4111.9501.10150
Post-Development 50
year

DA #1

21.4511.9501.295100
Post-Development
100 year

DA #1

0.9412.0500.0641
Post-Development 1
year

DA #3

1.5112.0000.0962
Post-Development 2
year

DA #3

2.4812.0000.1545
Post-Development 5
year

DA #3

3.3612.0000.20710
Post-Development 10
year

DA #3

4.7412.0000.29125
Post-Development 25
year

DA #3

5.9512.0000.36650
Post-Development 50
year

DA #3

7.3012.0000.451100
Post-Development
100 year

DA #3

0.3812.2000.0401
Post-Development 1
year

DA #2

0.6412.1500.0622
Post-Development 2
year

DA #2

1.1012.1500.1015
Post-Development 5
year

DA #2

1.5312.1500.13710
Post-Development 10
year

DA #2

2.2012.1500.19525
Post-Development 25
year

DA #2

2.8012.1500.24650
Post-Development 50
year

DA #2

3.4712.1500.305100
Post-Development
100 year

DA #2

Node Summary

Page 1 of 4027 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

10/10/2016

Bentley PondPack V8i
[08.11.01.54]

Bentley Systems, Inc. Haestad Methods Solution
CenterME2 - Twin Oaks Stormwater.ppc
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Subsection: Master Network Summary

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

1.2312.0500.1031
Post-Development 1
year

O-1

1.9812.0500.1582
Post-Development 2
year

O-1

3.2912.0500.2545
Post-Development 5
year

O-1

4.4812.0500.36810
Post-Development 10
year

O-1

6.3612.0000.71525
Post-Development 25
year

O-1

8.0512.0001.01750
Post-Development 50
year

O-1

10.4712.0501.353100
Post-Development
100 year

O-1

Pond Summary

Maximum
Pond Storage

(ac-ft)

Maximum
Water

Surface
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

(N/A)(N/A)5.7211.9500.3211
Post-
Development
1 year

PO-1 (IN)

0.321108.530.000.0000.0001
Post-
Development
1 year

PO-1 (OUT)

(N/A)(N/A)7.4211.9500.4212
Post-
Development
2 year

PO-1 (IN)

0.419108.660.000.0000.0002
Post-
Development
2 year

PO-1 (OUT)

(N/A)(N/A)10.0811.9500.5815
Post-
Development
5 year

PO-1 (IN)

0.579108.870.000.0000.0005
Post-
Development
5 year

PO-1 (OUT)

(N/A)(N/A)12.3211.9500.71810
Post-
Development
10 year

PO-1 (IN)

0.692109.010.1223.7500.02510
Post-
Development
10 year

PO-1 (OUT)

Page 2 of 4027 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

10/10/2016

Bentley PondPack V8i
[08.11.01.54]

Bentley Systems, Inc. Haestad Methods Solution
CenterME2 - Twin Oaks Stormwater.ppc
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Subsection: Master Network Summary

Pond Summary

Maximum
Pond Storage

(ac-ft)

Maximum
Water

Surface
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph
Volume
(ac-ft)

Return
Event

(years)

ScenarioLabel

(N/A)(N/A)15.6311.9500.92425
Post-
Development
25 year

PO-1 (IN)

0.711109.030.4214.9500.23025
Post-
Development
25 year

PO-1 (OUT)

(N/A)(N/A)18.4111.9501.10150
Post-
Development
50 year

PO-1 (IN)

0.745109.080.9613.1000.40450
Post-
Development
50 year

PO-1 (OUT)

(N/A)(N/A)21.4511.9501.295100
Post-
Development
100 year

PO-1 (IN)

0.811109.161.9912.5000.597100
Post-
Development
100 year

PO-1 (OUT)

Page 3 of 4027 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

10/10/2016

Bentley PondPack V8i
[08.11.01.54]

Bentley Systems, Inc. Haestad Methods Solution
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 1 YearLabel: O-1

Return Event: 1 yearsSubsection: Addition Summary

Summary for Hydrograph Addition at 'O-1'

Upstream NodeUpstream Link

DA #3<Catchment to Outflow Node>

DA #2<Catchment to Outflow Node>

PO-1Outlet-1

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

0.9412.0500.064DA #3Flow (From)

0.3812.2000.040DA #2Flow (From)

0.000.0000.000Outlet-1Flow (From)

1.2312.0500.103O-1Flow (In)

Page 4 of 4027 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666
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Bentley PondPack V8i
[08.11.01.54]

Bentley Systems, Inc. Haestad Methods Solution
CenterME2 - Twin Oaks Stormwater.ppc
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 2 YearLabel: O-1

Return Event: 2 yearsSubsection: Addition Summary

Summary for Hydrograph Addition at 'O-1'

Upstream NodeUpstream Link

DA #3<Catchment to Outflow Node>

DA #2<Catchment to Outflow Node>

PO-1Outlet-1

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

1.5112.0000.096DA #3Flow (From)

0.6412.1500.062DA #2Flow (From)

0.000.0000.000Outlet-1Flow (From)

1.9812.0500.158O-1Flow (In)

Page 5 of 4027 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

10/10/2016

Bentley PondPack V8i
[08.11.01.54]

Bentley Systems, Inc. Haestad Methods Solution
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 5 YearLabel: O-1

Return Event: 5 yearsSubsection: Addition Summary

Summary for Hydrograph Addition at 'O-1'

Upstream NodeUpstream Link

DA #3<Catchment to Outflow Node>

DA #2<Catchment to Outflow Node>

PO-1Outlet-1

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

2.4812.0000.154DA #3Flow (From)

1.1012.1500.101DA #2Flow (From)

0.000.0000.000Outlet-1Flow (From)

3.2912.0500.254O-1Flow (In)

Page 6 of 4027 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 10 YearLabel: O-1

Return Event: 10 yearsSubsection: Addition Summary

Summary for Hydrograph Addition at 'O-1'

Upstream NodeUpstream Link

DA #3<Catchment to Outflow Node>

DA #2<Catchment to Outflow Node>

PO-1Outlet-1

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

3.3612.0000.207DA #3Flow (From)

1.5312.1500.137DA #2Flow (From)

0.1223.7500.025Outlet-1Flow (From)

4.4812.0500.368O-1Flow (In)

Page 7 of 4027 Siemon Company Drive Suite 200 W
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 25 YearLabel: O-1

Return Event: 25 yearsSubsection: Addition Summary

Summary for Hydrograph Addition at 'O-1'

Upstream NodeUpstream Link

DA #3<Catchment to Outflow Node>

DA #2<Catchment to Outflow Node>

PO-1Outlet-1

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

4.7412.0000.291DA #3Flow (From)

2.2012.1500.195DA #2Flow (From)

0.4214.9500.230Outlet-1Flow (From)

6.3612.0000.715O-1Flow (In)
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 50 YearLabel: O-1

Return Event: 50 yearsSubsection: Addition Summary

Summary for Hydrograph Addition at 'O-1'

Upstream NodeUpstream Link

DA #3<Catchment to Outflow Node>

DA #2<Catchment to Outflow Node>

PO-1Outlet-1

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

5.9512.0000.366DA #3Flow (From)

2.8012.1500.246DA #2Flow (From)

0.9613.1000.404Outlet-1Flow (From)

8.0512.0001.017O-1Flow (In)
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 100 YearLabel: O-1

Return Event: 100 yearsSubsection: Addition Summary

Summary for Hydrograph Addition at 'O-1'

Upstream NodeUpstream Link

DA #3<Catchment to Outflow Node>

DA #2<Catchment to Outflow Node>

PO-1Outlet-1

Node Inflows

Flow (Peak)
(ft³/s)

Time to Peak
(hours)

Volume
(ac-ft)

ElementInflow Type

7.3012.0000.451DA #3Flow (From)

3.4712.1500.305DA #2Flow (From)

1.9912.5000.597Outlet-1Flow (From)

10.4712.0501.353O-1Flow (In)
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 1 YearLabel: Outlet-1

Return Event: 1 yearsSubsection: Diverted Hydrograph

ft³/s0.00Peak Discharge

hours8.000Time to Peak

ac-ft0.000Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

(N/A)(N/A)(N/A)0.000.000.000
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 2 YearLabel: Outlet-1

Return Event: 2 yearsSubsection: Diverted Hydrograph

ft³/s0.00Peak Discharge

hours8.000Time to Peak

ac-ft0.000Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

(N/A)(N/A)(N/A)0.000.000.000
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 5 YearLabel: Outlet-1

Return Event: 5 yearsSubsection: Diverted Hydrograph

ft³/s0.00Peak Discharge

hours8.000Time to Peak

ac-ft0.000Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

(N/A)(N/A)(N/A)0.000.000.000
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 10 YearLabel: Outlet-1

Return Event: 10 yearsSubsection: Diverted Hydrograph

ft³/s0.12Peak Discharge

hours23.750Time to Peak

ac-ft0.025Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.030.020.020.010.0020.900

0.060.050.050.040.0421.150

0.080.070.070.070.0621.400

0.090.090.090.080.0821.650

0.100.100.100.100.1021.900

0.110.110.110.110.1122.150

0.120.120.110.110.1122.400

0.120.120.120.120.1222.650

0.120.120.120.120.1222.900

0.120.120.120.120.1223.150

0.120.120.120.120.1223.400

0.120.120.120.120.1223.650

(N/A)(N/A)0.120.120.1223.900
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 25 YearLabel: Outlet-1

Return Event: 25 yearsSubsection: Diverted Hydrograph

ft³/s0.42Peak Discharge

hours14.950Time to Peak

ac-ft0.230Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.140.100.070.020.0013.300

0.270.250.220.200.1713.550

0.340.330.320.300.2913.800

0.380.380.370.360.3514.050

0.410.400.400.400.3914.300

0.420.420.420.410.4114.550

0.420.420.420.420.4214.800

0.420.420.420.420.4215.050

0.410.410.410.410.4115.300

0.390.400.400.400.4015.550

0.380.380.380.390.3915.800

0.360.360.370.370.3716.050

0.340.350.350.350.3616.300

0.330.330.340.340.3416.550

0.320.320.320.330.3316.800

0.310.310.310.320.3217.050

0.300.300.300.300.3117.300

0.290.290.290.290.3017.550

0.280.280.280.280.2917.800

0.270.270.270.280.2818.050

0.260.260.260.270.2718.300

0.250.250.260.260.2618.550

0.240.240.250.250.2518.800

0.230.240.240.240.2419.050

0.230.230.230.230.2319.300

0.220.220.220.220.2219.550

0.210.210.210.210.2219.800

0.200.200.200.210.2120.050

0.190.200.200.200.2020.300

0.190.190.190.190.1920.550

0.180.190.190.190.1920.800

0.180.180.180.180.1821.050

0.180.180.180.180.1821.300

0.170.180.180.180.1821.550

0.170.170.170.170.1721.800

0.170.170.170.170.1722.050

0.170.170.170.170.1722.300
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 25 YearLabel: Outlet-1

Return Event: 25 yearsSubsection: Diverted Hydrograph

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.170.170.170.170.1722.550

0.160.160.170.170.1722.800

0.160.160.160.160.1623.050

0.160.160.160.160.1623.300

0.160.160.160.160.1623.550

0.160.160.160.160.1623.800
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 50 YearLabel: Outlet-1

Return Event: 50 yearsSubsection: Diverted Hydrograph

ft³/s0.96Peak Discharge

hours13.100Time to Peak

ac-ft0.404Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.480.360.220.050.0012.150

0.810.770.720.660.5712.400

0.930.920.900.870.8512.650

0.960.960.960.950.9412.900

0.950.950.960.960.9613.150

0.900.910.920.930.9413.400

0.850.860.870.880.8913.650

0.790.800.810.820.8413.900

0.730.740.750.760.7814.150

0.680.690.700.710.7214.400

0.640.640.650.660.6714.650

0.600.600.610.620.6314.900

0.560.570.570.580.5915.150

0.530.530.540.550.5515.400

0.490.500.510.510.5215.650

0.460.470.470.480.4915.900

0.440.440.450.450.4616.150

0.410.420.420.430.4316.400

0.390.400.400.400.4116.650

0.380.380.380.390.3916.900

0.360.360.370.370.3717.150

0.350.350.350.360.3617.400

0.340.340.340.340.3517.650

0.320.330.330.330.3317.900

0.310.310.320.320.3218.150

0.300.300.310.310.3118.400

0.290.290.290.300.3018.650

0.280.280.280.290.2918.900

0.270.270.270.280.2819.150

0.260.260.260.270.2719.400

0.250.250.250.260.2619.650

0.240.240.240.250.2519.900

0.230.230.230.240.2420.150

0.220.220.230.230.2320.400

0.220.220.220.220.2220.650

0.210.210.210.220.2220.900

0.210.210.210.210.2121.150
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 50 YearLabel: Outlet-1

Return Event: 50 yearsSubsection: Diverted Hydrograph

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.210.210.210.210.2121.400

0.200.200.200.200.2021.650

0.200.200.200.200.2021.900

0.200.200.200.200.2022.150

0.190.200.200.200.2022.400

0.190.190.190.190.1922.650

0.190.190.190.190.1922.900

0.190.190.190.190.1923.150

0.190.190.190.190.1923.400

0.180.180.180.190.1923.650

(N/A)(N/A)0.180.180.1823.900
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 100 YearLabel: Outlet-1

Return Event: 100 yearsSubsection: Diverted Hydrograph

ft³/s1.99Peak Discharge

hours12.500Time to Peak

ac-ft0.597Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

1.731.581.270.640.0012.000

1.981.971.941.891.8312.250

1.911.941.961.981.9912.500

1.761.801.831.861.8912.750

1.601.631.661.701.7313.000

1.441.471.501.531.5613.250

1.281.311.341.371.4013.500

1.151.171.201.231.2613.750

1.031.051.071.101.1214.000

0.920.940.960.981.0014.250

0.840.860.870.890.9114.500

0.770.790.800.810.8314.750

0.710.720.740.750.7615.000

0.660.670.680.690.7015.250

0.610.620.630.640.6515.500

0.570.580.590.600.6115.750

0.530.540.550.560.5616.000

0.500.510.510.520.5316.250

0.470.480.480.490.4916.500

0.450.460.460.460.4716.750

0.430.430.440.440.4517.000

0.410.420.420.420.4317.250

0.400.400.400.410.4117.500

0.380.390.390.390.3917.750

0.370.370.370.380.3818.000

0.360.360.360.360.3718.250

0.340.350.350.350.3518.500

0.330.330.340.340.3418.750

0.320.320.320.330.3319.000

0.310.310.310.310.3219.250

0.290.300.300.300.3019.500

0.280.290.290.290.2919.750

0.270.270.280.280.2820.000

0.260.260.270.270.2720.250

0.250.260.260.260.2620.500

0.250.250.250.250.2520.750

0.240.240.250.250.2521.000
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 100 YearLabel: Outlet-1

Return Event: 100 yearsSubsection: Diverted Hydrograph

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.240.240.240.240.2421.250

0.240.240.240.240.2421.500

0.230.230.230.230.2321.750

0.230.230.230.230.2322.000

0.230.230.230.230.2322.250

0.220.220.220.230.2322.500

0.220.220.220.220.2222.750

0.220.220.220.220.2223.000

0.220.220.220.220.2223.250

0.210.210.210.220.2223.500

0.210.210.210.210.2123.750

(N/A)(N/A)(N/A)(N/A)0.2124.000
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 1 YearLabel: PO-1

Return Event: 1 yearsSubsection: Elevation-Volume-Flow Table (Pond)

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft108.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

2S/t + O
(ft³/s)

Flow (Total)
(ft³/s)

Infiltration
(ft³/s)

Area
(acres)

Storage
(ac-ft)

Outflow
(ft³/s)

Elevation
(ft)

0.000.000.000.1030.0000.00108.00

143.850.000.000.7550.2970.00108.50

331.150.000.000.7930.6840.00109.00

544.416.360.000.9181.1126.36109.50

794.4018.000.001.0531.60418.00110.00
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 1 YearLabel: PO-1 (IN)

Return Event: 1 yearsSubsection: Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft108.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s5.72Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s0.00Flow (Peak Outlet) hours0.000Time to Peak (Flow, Outlet)

ft108.53
Elevation (Water Surface,
Peak)

ac-ft0.321Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.321Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.000
Volume (Total Outlet
Outflow)

ac-ft0.321Volume (Retained)

ac-ft-0.001Volume (Unrouted)

%0.2Error (Mass Balance)
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 2 YearLabel: PO-1 (IN)

Return Event: 2 yearsSubsection: Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft108.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s7.42Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s0.00Flow (Peak Outlet) hours0.000Time to Peak (Flow, Outlet)

ft108.66
Elevation (Water Surface,
Peak)

ac-ft0.419Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.421Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.000
Volume (Total Outlet
Outflow)

ac-ft0.419Volume (Retained)

ac-ft-0.002Volume (Unrouted)

%0.5Error (Mass Balance)
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 5 YearLabel: PO-1 (IN)

Return Event: 5 yearsSubsection: Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft108.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s10.08Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s0.00Flow (Peak Outlet) hours0.000Time to Peak (Flow, Outlet)

ft108.87
Elevation (Water Surface,
Peak)

ac-ft0.579Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.581Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.000
Volume (Total Outlet
Outflow)

ac-ft0.579Volume (Retained)

ac-ft-0.002Volume (Unrouted)

%0.3Error (Mass Balance)
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 10 YearLabel: PO-1 (IN)

Return Event: 10 yearsSubsection: Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft108.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s12.32Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s0.12Flow (Peak Outlet) hours23.750Time to Peak (Flow, Outlet)

ft109.01
Elevation (Water Surface,
Peak)

ac-ft0.692Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.718Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.025
Volume (Total Outlet
Outflow)

ac-ft0.691Volume (Retained)

ac-ft-0.001Volume (Unrouted)

%0.1Error (Mass Balance)
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 25 YearLabel: PO-1 (IN)

Return Event: 25 yearsSubsection: Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft108.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s15.63Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s0.42Flow (Peak Outlet) hours14.950Time to Peak (Flow, Outlet)

ft109.03
Elevation (Water Surface,
Peak)

ac-ft0.711Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft0.924Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.230
Volume (Total Outlet
Outflow)

ac-ft0.693Volume (Retained)

ac-ft-0.001Volume (Unrouted)

%0.1Error (Mass Balance)
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 50 YearLabel: PO-1 (IN)

Return Event: 50 yearsSubsection: Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft108.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s18.41Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s0.96Flow (Peak Outlet) hours13.100Time to Peak (Flow, Outlet)

ft109.08
Elevation (Water Surface,
Peak)

ac-ft0.745Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft1.101Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.404
Volume (Total Outlet
Outflow)

ac-ft0.695Volume (Retained)

ac-ft-0.002Volume (Unrouted)

%0.1Error (Mass Balance)
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 100 YearLabel: PO-1 (IN)

Return Event: 100 yearsSubsection: Level Pool Pond Routing Summary

Infiltration

No Infiltration
Infiltration Method
(Computed)

Initial Conditions

ft108.00
Elevation (Water Surface,
Initial)

ac-ft0.000Volume (Initial)

ft³/s0.00Flow (Initial Outlet)

ft³/s0.00Flow (Initial Infiltration)

ft³/s0.00Flow (Initial, Total)

hours0.050Time Increment

Inflow/Outflow Hydrograph Summary

ft³/s21.45Flow (Peak In) hours11.950Time to Peak (Flow, In)

ft³/s1.99Flow (Peak Outlet) hours12.500Time to Peak (Flow, Outlet)

ft109.16
Elevation (Water Surface,
Peak)

ac-ft0.811Volume (Peak)

Mass Balance (ac-ft)

ac-ft0.000Volume (Initial)

ac-ft1.295Volume (Total Inflow)

ac-ft0.000Volume (Total Infiltration)

ac-ft0.597
Volume (Total Outlet
Outflow)

ac-ft0.697Volume (Retained)

ac-ft-0.002Volume (Unrouted)

%0.1Error (Mass Balance)
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 1 YearLabel: PO-1 (OUT)

Return Event: 1 yearsSubsection: Pond Routed Hydrograph (total out)

ft³/s0.00Peak Discharge

hours8.000Time to Peak

ac-ft0.000Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

(N/A)(N/A)(N/A)0.000.000.000
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 2 YearLabel: PO-1 (OUT)

Return Event: 2 yearsSubsection: Pond Routed Hydrograph (total out)

ft³/s0.00Peak Discharge

hours8.000Time to Peak

ac-ft0.000Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

(N/A)(N/A)(N/A)0.000.000.000
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 5 YearLabel: PO-1 (OUT)

Return Event: 5 yearsSubsection: Pond Routed Hydrograph (total out)

ft³/s0.00Peak Discharge

hours8.000Time to Peak

ac-ft0.000Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

(N/A)(N/A)(N/A)0.000.000.000
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 10 YearLabel: PO-1 (OUT)

Return Event: 10 yearsSubsection: Pond Routed Hydrograph (total out)

ft³/s0.12Peak Discharge

hours23.750Time to Peak

ac-ft0.025Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.030.020.020.010.0020.900

0.060.050.050.040.0421.150

0.080.070.070.070.0621.400

0.090.090.090.080.0821.650

0.100.100.100.100.1021.900

0.110.110.110.110.1122.150

0.120.120.110.110.1122.400

0.120.120.120.120.1222.650

0.120.120.120.120.1222.900

0.120.120.120.120.1223.150

0.120.120.120.120.1223.400

0.120.120.120.120.1223.650

(N/A)(N/A)0.120.120.1223.900
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 25 YearLabel: PO-1 (OUT)

Return Event: 25 yearsSubsection: Pond Routed Hydrograph (total out)

ft³/s0.42Peak Discharge

hours14.950Time to Peak

ac-ft0.230Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.140.100.070.020.0013.300

0.270.250.220.200.1713.550

0.340.330.320.300.2913.800

0.380.380.370.360.3514.050

0.410.400.400.400.3914.300

0.420.420.420.410.4114.550

0.420.420.420.420.4214.800

0.420.420.420.420.4215.050

0.410.410.410.410.4115.300

0.390.400.400.400.4015.550

0.380.380.380.390.3915.800

0.360.360.370.370.3716.050

0.340.350.350.350.3616.300

0.330.330.340.340.3416.550

0.320.320.320.330.3316.800

0.310.310.310.320.3217.050

0.300.300.300.300.3117.300

0.290.290.290.290.3017.550

0.280.280.280.280.2917.800

0.270.270.270.280.2818.050

0.260.260.260.270.2718.300

0.250.250.260.260.2618.550

0.240.240.250.250.2518.800

0.230.240.240.240.2419.050

0.230.230.230.230.2319.300

0.220.220.220.220.2219.550

0.210.210.210.210.2219.800

0.200.200.200.210.2120.050

0.190.200.200.200.2020.300

0.190.190.190.190.1920.550

0.180.190.190.190.1920.800

0.180.180.180.180.1821.050

0.180.180.180.180.1821.300

0.170.180.180.180.1821.550

0.170.170.170.170.1721.800

0.170.170.170.170.1722.050

0.170.170.170.170.1722.300
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 25 YearLabel: PO-1 (OUT)

Return Event: 25 yearsSubsection: Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.170.170.170.170.1722.550

0.160.160.170.170.1722.800

0.160.160.160.160.1623.050

0.160.160.160.160.1623.300

0.160.160.160.160.1623.550

0.160.160.160.160.1623.800
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 50 YearLabel: PO-1 (OUT)

Return Event: 50 yearsSubsection: Pond Routed Hydrograph (total out)

ft³/s0.96Peak Discharge

hours13.100Time to Peak

ac-ft0.404Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.480.360.220.050.0012.150

0.810.770.720.660.5712.400

0.930.920.900.870.8512.650

0.960.960.960.950.9412.900

0.950.950.960.960.9613.150

0.900.910.920.930.9413.400

0.850.860.870.880.8913.650

0.790.800.810.820.8413.900

0.730.740.750.760.7814.150

0.680.690.700.710.7214.400

0.640.640.650.660.6714.650

0.600.600.610.620.6314.900

0.560.570.570.580.5915.150

0.530.530.540.550.5515.400

0.490.500.510.510.5215.650

0.460.470.470.480.4915.900

0.440.440.450.450.4616.150

0.410.420.420.430.4316.400

0.390.400.400.400.4116.650

0.380.380.380.390.3916.900

0.360.360.370.370.3717.150

0.350.350.350.360.3617.400

0.340.340.340.340.3517.650

0.320.330.330.330.3317.900

0.310.310.320.320.3218.150

0.300.300.310.310.3118.400

0.290.290.290.300.3018.650

0.280.280.280.290.2918.900

0.270.270.270.280.2819.150

0.260.260.260.270.2719.400

0.250.250.250.260.2619.650

0.240.240.240.250.2519.900

0.230.230.230.240.2420.150

0.220.220.230.230.2320.400

0.220.220.220.220.2220.650

0.210.210.210.220.2220.900

0.210.210.210.210.2121.150
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 50 YearLabel: PO-1 (OUT)

Return Event: 50 yearsSubsection: Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.210.210.210.210.2121.400

0.200.200.200.200.2021.650

0.200.200.200.200.2021.900

0.200.200.200.200.2022.150

0.190.200.200.200.2022.400

0.190.190.190.190.1922.650

0.190.190.190.190.1922.900

0.190.190.190.190.1923.150

0.190.190.190.190.1923.400

0.180.180.180.190.1923.650

(N/A)(N/A)0.180.180.1823.900
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 100 YearLabel: PO-1 (OUT)

Return Event: 100 yearsSubsection: Pond Routed Hydrograph (total out)

ft³/s1.99Peak Discharge

hours12.500Time to Peak

ac-ft0.597Hydrograph Volume

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

1.731.581.270.640.0012.000

1.981.971.941.891.8312.250

1.911.941.961.981.9912.500

1.761.801.831.861.8912.750

1.601.631.661.701.7313.000

1.441.471.501.531.5613.250

1.281.311.341.371.4013.500

1.151.171.201.231.2613.750

1.031.051.071.101.1214.000

0.920.940.960.981.0014.250

0.840.860.870.890.9114.500

0.770.790.800.810.8314.750

0.710.720.740.750.7615.000

0.660.670.680.690.7015.250

0.610.620.630.640.6515.500

0.570.580.590.600.6115.750

0.530.540.550.560.5616.000

0.500.510.510.520.5316.250

0.470.480.480.490.4916.500

0.450.460.460.460.4716.750

0.430.430.440.440.4517.000

0.410.420.420.420.4317.250

0.400.400.400.410.4117.500

0.380.390.390.390.3917.750

0.370.370.370.380.3818.000

0.360.360.360.360.3718.250

0.340.350.350.350.3518.500

0.330.330.340.340.3418.750

0.320.320.320.330.3319.000

0.310.310.310.310.3219.250

0.290.300.300.300.3019.500

0.280.290.290.290.2919.750

0.270.270.280.280.2820.000

0.260.260.270.270.2720.250

0.250.260.260.260.2620.500

0.250.250.250.250.2520.750

0.240.240.250.250.2521.000
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TWIN OAKS ME2 - SPILLWAY BLOCKED

Storm Event: 100 YearLabel: PO-1 (OUT)

Return Event: 100 yearsSubsection: Pond Routed Hydrograph (total out)

HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Flow

(ft³/s)
Time

(hours)

0.240.240.240.240.2421.250

0.240.240.240.240.2421.500

0.230.230.230.230.2321.750

0.230.230.230.230.2322.000

0.230.230.230.230.2322.250

0.220.220.220.230.2322.500

0.220.220.220.220.2222.750

0.220.220.220.220.2223.000

0.220.220.220.220.2223.250

0.210.210.210.220.2223.500

0.210.210.210.210.2123.750

(N/A)(N/A)(N/A)(N/A)0.2124.000
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APPENDIX G

INFILTRATION TESTING REPORT
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TRIP REPORT 

Date: May 24, 2016 

To: Tim Connelly, P.E. 

From:  Jim Coffman  

Subject: Summary of Soil infiltration Testing 
  Twin Oaks Pump Station Project 
  Sunoco Logistics Partners, L.P. 

Delaware County, Aston, PA  

This trip report provides results of a soil infiltration test that was completed at the Twin Oaks Pump 
Station operated by Sunoco Logistics Partners, L.P. in Delaware County, Aston, Pennsylvania. 

1.0 PURPOSE 

This report presents the field data and results of one double-ring soil infiltration test and two 
exploration (lithology) test pits conducted to support stormwater management system design at 
the abovementioned pump station.  The infiltration test location, named Location #2, is listed with 
the field coordinates (latitude and longitude) in Table 1 and shown on the attached figure.     

2.0 FIELD ACTIVITIES 

The infiltration test was conducted by Jim Coffman of Tetra Tech, Inc., on May 12, 2016. The test 
location was positioned in the field using coordinates entered into a handheld, WAAS- enabled 
GPS unit.  Separate exploration test pits for logging lithology were also conducted to 5 feet depth 
at Location #2 (next to the test location), and to 6 feet depth at another location named Location 
#1.  No infiltration test was requested at Location #1 (only the exploration test pit).  Location #1 
was also located in the field by similar means as Location #2, and field coordinates for it are also 
provided in Table 1, and its location is shown on the attached figure.  Locations 1 and 2 were 
located on generally flat land surface in short-grassed areas on opposite sides (west and east 
sides, respectively) of the infiltration basin.  Photographs of testing locations are attached at the 
end of this report.   

The infiltration tests were performed in accordance with the procedure specified in the 2006 
Pennsylvania Stormwater Best Management Practices (BMP) Manual.  The test locations were 
prepared with the assistance of a backhoe, with care taken to minimize disturbance of the soil 
surface to be tested.  A double-ring infiltrometer was used for testing and consisted of 10-inch 
and 6-inch diameter sections of steel casing.  After digging to the target depth, the test surface 
was leveled, and any loose soil or fallen vegetation was removed.  The rings were driven 
approximately 4 inches into the soil (6-inch water columns).  The infiltration test depth was 36 
inches below ground surface. 
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The test location was pre-soaked for 1 hour.  The test was then conducted with measurements at 
30-minute intervals, based on the observed water level during the pre-soak period.  Pre-soak and 
test information was recorded on an infiltration test sheet; a copy of the test sheet is attached to 
this report.  

During the testing, ambient temperature was in the low 70 degrees Fahrenheit, and no 
precipitation was observed in the area at the time of testing and no significant rainfall had occurred 
in the area 24 hours prior to the testing according to local weather reports. 

Exploration test pits were excavated next to the test location at Location #2 and also at Location 
#1 to characterize the soil, determine the depth to bedrock (if encountered), and inspect for 
evidence of high water table.  The test pit at Location #2 was machine-excavated to 2 feet below 
the infiltration test depth (5 feet below the ground surface).  The test pit at Location #1 was 
machine-excavated to 6 feet below the ground surface at Location #1.  Descriptions of the soil 
were recorded by the Tetra Tech geologist on field logs, which were based on the form example 
in the BMP manual.  Copies of the field logs are attached to this report. 

3.0 RESULTS 

3.1 SOILS DESCRIPTION 

The observed soils generally consisted of brown to orange-brown, moist clayey silt loam with 
little very fine sand and rounded quartz-rich gravel and sub-angular schist rock fragments.  
From 18- to 24-inches depth, debris (plastic sheeting) was also observed at Location #1.  Soil 
appeared mottled gray, red, and orange throughout the soil columns at both locations; however, 
the mottling observed had irregular patterns (discontinuous short streaks and spots) and did not 
exhibit continuous color patterns (e.g. narrow layering) more commonly associated with an in-
situ former high water table. Therefore, given the irregular mottling patterns and the soil being fill 
material, the observed mottling is likely a result of slow draining of the soil at the property and 
related to the existing pattern of the material derived from where the fill originated, rather than 
from seasonal high-water table conditions within the depths of the test pits.  No standing water 
or water table, or bedrock, were observed in either of the exploration pits.  Small grass roots 
were present in the upper six inches of the pits.  

According to United States Department of Agriculture Natural Resources Conservation Service 
Web Soil Survey1 data, the locations mapped in the Made Land group (Mc soil symbol) with silt 
and clay soil.  Soils from this group are described as weathered unstable fill (acid loamy human 
transported material derived from sedimentary rock). 

1 http://websoilsurvey.nrcs.usda.gov/. Accessed May 11, 2016. 
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3.2 INFILTRATION TEST RESULTS 

1. 4.3 Gr 

Table 1 provided below summarizes the infiltration rate (inches per hour) from the test data.  No 
infiltration (zero) occurred during either the presoak period or test period.  Based on the presoak, 
the test required a 30-minute test cycle.    

Table 1  
Summary of Infiltration Test Result and Work Locations 

Twin Oaks Pump Station Project 
Delaware County, Aston, PA 

Sunoco Logistics Partners, L.P. 

Location 
# 

Location Data1 Test Depth 
(inches) 

Infiltration Test 
Result 

(inches/hour) LATITUDE_WGS_84 LONGITUDE_WGS_84

1 39°50'42.34" N 75°25'06.84" W No Test No Test 

2 39°50'41.62" N 75°25'03.34" W 36 0 

Note 

1 Field coordinates 
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SITE FIGURE 
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SOIL LOGS 

601 of 614



602 of 614



603 of 614



604 of 614



INFILTRATION TEST DATA SHEET 
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PHOTOGRAPHS 
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Location #1 Exploration Test Pit
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Location #2 Exploration Test Pit 
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Location #2 Exploration Test Pit
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Location #2 Infiltration Test 

614 of 614


	APP B - Soil_Report.pdf
	Cover
	Preface
	Contents
	How Soil Surveys Are Made
	Soil Map
	Soil Map
	Legend
	Map Unit Legend
	Map Unit Descriptions
	Delaware County, Pennsylvania
	Mc—Made land, silt and clay materials



	References

	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page



