GSP CONSULTING

6626 Gordon Road, Unit LETTER OF TRANSMITTAL
WILMINGTON, NORTH CAROLINA, 28411 DRTE  11/07/12 | o8NS 50120008
(910) 4427870 ATTENTION Rob Gordon
"| PHONE#

FAX (910) 799-6659

"% Shinnwood West

To: Rob Gordon

City of Wilmington

414 Chestnut St., 2nd floor

Wilmington, NC 28402

WE ARE SENDING YOU [1 Attached [] Under separate cover via the following items:
B4 Fee Check X Permit Applications < Plans Calculations [} Specifications
[[] CopyofLetter [ Change order [_] Diskette |
COPIES DESCRIPTION
1 Shinnwood West Plans
1 Stormwater Calculations
1 Stormwater Permit Application & $1,000 Stormwater Permit Fee
1 ~ Property Deed
1 Low Density Supplement
16 Grassed Swale O&M Agreement
16 Grassed Swale Supplement
THESE ARE TRANSMITTED as checked below:
Forapproval ["] Approved as submitted il Resubmit copies for approval
[ 1 Foryour use [] Approved as note.d [JSubmit __ copies for distribution
] As requested ] Returned for corrections [JReturn _ corrected prints

[ | For review and comment []

[T FOR BIDS DUE (] PRINTS RETURNED AFTER LOAN TO US

REMARKS:
— DETETVER
le NOV =7 2012 Hg’
|—ENGINFERTVG
copyTo: File SIGNED: - Garry S. Pape, P.E.

Ifenclosures are not as noted, kindly notify us atonce,



CITY OF WILMINGTON
ENGINEERING PLAN REVIEW CHECKLIST

Version 2.0

Name of Project: S\'\ e wood L. n‘\'

Required Submittal Information

Initials

ANy

4

D, ¢
E‘:f

One (1) original signed and notarized Stormwater Management Permit Application Form
One (1) original signed and notarized Deed Restrictions & Protective Covenants (if required)
One (1) BMP supplement form (PE sealed, signed and dated) for each Stormwater BMP {not
required for LID Projects). Enter the total number of proposed BMP’s for each type of BMP:

Wet Detention Ponds Stormwater Wetland
Infiltration Basin Permeable Pavement
Infiltration Trench Bioretention Area
Level Spreader/ Sand Filter

Vegetated Filter Strip
X Other;_ Grawed Swele (&Q

One (1)} BMP Checklist for each Stormwater BMP listed above (not required for LID projects)
One (1} original signed and notarized BMP Operation and Maintenance form for each type of
Stormwater BMP

Permit application processing § _ s payable to the City of Wilmington

1,000 — Stormwater Management Perm!
$200 — Drainage Plan
$150 - Redevelopment Exclusion

Circle appropriate fee:

A detailed narrative (one to two pages) describing the stormwater treatment/management
system. Include TRC and/or the concept plan review comments and how they have been
addressed. _

A detailed soils map showing the hydrologic group and all soils for the project

One (1) set of calculations {PE sealed, signed and dated)

Copy of any applicable scils report with the associated SHWT elevations (identify elevations in
addition to depths)} as well as a map of the boring locations with the existing elevations and
boring logs. For projects with infiltration BMPs, the report should also include the soil type,
infiltration rate determined by field testing, the depth of the test and the method of determining
the infiliration rate.

A copy of the most current property deed. Deed Book: _ S €8> Page No: M- 1206
One (1) set of plans folded to 8.5"x 14” (PE sealed, signed and dated) that include all items
required for site plan review as identified in Section 18-60(c) of the Land Development Code
(attached for reference) and all items required below

Page 1 of §



CITY OF WILMINGTON
ENGINEERING PLAN REVIEW CHECKLIST

Version 2.0

Minimum Requirements
(The following items are required on multiple sheets throughout the plan set)

& Location Map with named streets and NCSR numbers

b. North arrow with pians consistently oriented so North is approximately toward the top of
the plan sheet :

Scale {bar and numerical)

Revision number and dates

All existing and proposed property boundaries, including right-of-way boundaries
All existing and proposed easements

Existing and proposed structures, paved areas, sidewalks etc. (including offsite
improvements)

h. All surface waters have been identified (delineate the normal pool elevation of impounded
structures, the banks of streams and rivers, the MHW or NHW line of tidal waters, and
any coastal wetlands landward of the MHW or NHW lines.

i. Delineate the vegetated buffer landward from all surface waters.

j-  Wetlands delineated, or a note on the plans that none exist. (Must be delineated by a
qualified person). Provide documentation of qualifications and identify the person who
made the determination on the plans.

k. Delinsate all applicable Conservation Resource Setbacks
I, All flood plain areas with zone and elevation noted (if availabie)
m. Details of roads, drainage features, collection systems, and stormwater BMP's.

© ~p oo

Existing Conditions Plan

[nitials

H}IIE

-

Site Layout Plan

Initials

e
Grading Plan

initials
[ .

Dimensioned property/project boundary with bearings & distances.

Existing Impervious

Site Inventory per Section 18-138 of the Land Development Code (attached for reference)
Tree Survey

Existing contours (1’ interval}

Existing drainage features - ditches, streams, drainage easements and pipes (w/ type & size)
All existing utilities

Proposed structures, paved areas, sidewalks etc. — all newly constructed impervious area
{including offsite improvements)

Finish floor elevations for all structures

Dimensions of all structures and impervious area {typical dimensions may be used).

A complete site data table per 18-60(c)(5), including all impervious area listed in square feet

Existing Contours at 1’ increments (grayscale/screened)

Page 2 of 5



CITY OF WILMINGTON
ENGINEERING PLAN REVIEW CHECKLIST

Version 2.0

Proposed contours at 1’ increments resolved w/existing grades (spot elevations acceptable
for sites with less than 2 feet of relief)

For parking areas, spot elevations provided at top of curb and edge of pavement every 200 ft
and at all grade breaks

For roadways, spot elevations are provided at the top of curb, edge of pavement and at the

|
1T

centerline every 200 ft and at all grade breaks {profiles w/ typical road section acceptable)
Proposed structures, paved areas, sidewalks etc.

Proposed roadways have a longitudinal slope between 0.3 ~ 7.0%

All proposed stormwater management structures shown (pipes, culverts, swales, ditches,
BMPs efc.)

Size, slope and cross section provided for all proposed swales

10’ {min} maintenance and access shoulder provided around the perimeter of open basin type
stormwater BMPs (wet ponds, infilfration basins, stormwater wetlands etc.) per Sec V-4 {h) of
the technical standards

Limits of Disturbance delineated

All vegstated side slopes are 3 to 1 or flatter

Off-site drainage delineated and conveyed through property

Show trees to be removed and preserved. Grading does not conflict with tree preservation
plan

Placement of tree protection fencing shown on grading plan

Storm Pipes and Catch Basins

Initials

'z

|
|
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|
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Sizes, iengths, inverts and slopes shown for all proposed pipes (provide chart if necessary)
Stormwater collected minimum of 10 ft behind the property line

Roof drains are directed to stormwater system

All storm pipes greater than 12" in diameter

Storm pipes greater than 10 ft from buildings

Storm pipes greater than 5 ft from utilities

Manhole and injet spacing < 400 ft (< 60" pipes)

Cover meets DOT minimum for class i pipe

Curb Inlets located at the upstream sides of intersecting streets (no flow across intersecting
street or around corners)

Center of inlets min 5 ft from poiht of tangent on public streets

Headwalls or flared end sections are provided at all pipe inlets and outlets

Easements shown for public drainage across private property and meet the width
requirements specified on page 5-3 of the technical standards

Energy Dissipaters designed for the 10-yr flow provided at each outlet

Drainage Basin Plan

Page 3 of §
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CITY OF WILMINGTON
ENGINEERING PLAN REVIEW CHECKLIST

Version 2.0

Existing and proposed contours shown (1 interval)

Drainage areas (including offsite) listed, labeled and boundaries delineated for each storm
drain inlet, ditch, swale and culvert

Entire Pre-Development watershed map-(if multiple pre-development outlet points exist)

_ |

Utility Pian

Initials

d

Details

2.
=
D
W

T

Prainage areas (including offsite) iisted, labeled and boundary delineated for each Stormwater
BMP

Entire Post-Development watershed map

A maximum of 2500 sf of proposed impervious area drains offsite without BMP treatment
{N/A for low density projects or drain plan submittals)

All drainage areas mapped to the extent of the drainage area with sufficient detail shown to
confirm limits

Soil types identified and their respective areas delineated

The proposed spot elevations and contours support drainage areas shown

Meter in public right of way (not in driveway)
12" Vertical separation of Sanitary Sewer from storm drains or DIP

City Standard driveway detail (appropriate for type of development)

Appropriate details (NCDOT or City Standard) for all drainage structures proposed
Typical road section (if applicable) '

Pavement section(s)

Typical sidewalk detail

Edge treatment details {(curbing, wheel siops, turn-down sidewalk)

Energy dissipater detail '

Stormwater BMP details

Stormwater Calculations

Initials

s

Cafch Basin Design Data Sheet Included (Chart F-4 on page 5-26 of the Technical
Standards), or equivalent

Storm Drainage Design Data Sheet Included (Chart F-5 on page 5-27 of the Technical Stds.)
or equivalent i

Pipe data on plans and calculations agree

10 and 50-yr HGL provided for storm drain system. Must incorporate any downstream

Page 4 of 5



CITY OF WILMINGTON
ENGINEERING PLAN REVIEW CHECKLIST

Version 2.0

tailwater effects into the analysis.

All rim elevations above 10-yr HGL

80-yr HGL does not cause flooding of any structures
Pipe velocity greater than 2.5 fifs (flowing full)

All proposed swales have a non-erosive velocity

T

10-yr energy dissipater calculations for each outlet

Landscape Plan /V [ Pr

Landscape plan shows how BMP landscaping conforms to SD 15-16 (for all infiltration basins

Lf
IS

and wet ponds)

BMP landscaping meets requirements of NCDENR Stormwater BMP manual

5-10' landscape zone as required by Sec. V-4(g) of the technical standards

Tree Protection Detail SD 15-08

Stormwater management is incorporated into landscape islands where feasible in accordance
with Sections 18-448 (h) & (1) of the land development code.

Temporary and permanent vegetative stabilization methods and including seedbed

Sl

preparation. Must be appropriate for this area
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FOR Rscrsmn-r
1
SENIEa 10N ggsésrsn OF DEEDS

NEY HRNO\J‘ER’ If.‘.(]'h‘f(\iTYlS

NORTH CAROLINA SPECIAL WARRANTY DEED

Excise Tax $1,550 00

L, Kivsten E, Forves £sq,
Thus deed was prepared byAFIISt Troy SPE, LLC 340 Commerce Ave, Ste 17B, Southern Pines, NC 28387
Mail after recording to: GRANTEE

NO QPINION ON TITLE REQUESTED OR GIVEN
THIS DEED made this day of October, 2012, by and between

GRANTOR: FIRST TROY SPE, LLC
A North Carolina Limited Liability Company
341 North Main St Troy, NC 27371
And '
GRANTEE: SHINNWOOD WEST, L1LC
A North Carclina Limmted Liabihty Company
5105 Oleander Dr , Ste, 201, Wilmangton, NC 28403

The designation Grantor and Grantee as used herem shall include smd parties, thetr heirs, successors, and a3signs, and
shall include singudar, plural, masculine, femimne or neuter as requived by context

WITNESSETH, that the Grantor, for a valuable consideration paid by the Grantee, the receipt of whrch 1s hereby
acknowledged, has and by these presents does grant, bargain, sell and convey unto the Grantee 1n fee sumple, all that
certamn lot or parcel of land situated mn the County of New Hanover, North Carolima and more particularly described as

follows .
SEE ATTACHED EXHIBIT “A”

This 15 the same property described 1n a Deed of Trust executed by Beasley-Pigford Properties, LLC The Deed of
Trust was foreclosed (see 09 SP 1283), New Hanover County Registry '

The property heremabove described was acquired by Grantor by mstruments recorded in Book 5464, Page 2150,
New Hanover County Registry

}Q&mg;o‘d;{ [ LLP



All or a portion of the property herein conveyed does not mnclude the primary residence of the Grantor

TO HAVE AND TO HOLD the aforesaxd lot or parcel of land and all pnvileges and appurtenances thereto
belonging to the Grantee m fee simple

And the Grantor covenants with the Grantee, that Grantor has done nothing to imparr such title as Grantor recerved, and

~ Grantor will warrant and defend the title agamst the lawful clamms of all persons clamnng by, under or through Grantor,

except for the exceptions hereinafter stated
1. Easements, Rights of Way, Restrictions and Encumbrances of record.

Pursuant to Article VI Sec. 6.1 (a} of the Operating Agreement of First Troy SPE, LLC dated November 16,
2009, the management and control of the business and affairs of said LLC is vested in its’ Board of Directors, each
member of whom canstitutes a manager of the LL.C. Pursuant to Article VI Sec. 6,12 (a), the Board of Directors
may, from time to time, designate and/or employ one or more individuals to be officers of the Company. ...the
officers of the Company shall have the authority to pursue the business and purpose of the Cempany, including
without limitation the authority to (i) acquire and retain for any period of time, any real or personal property, or
interest in such property; (i) sell, exchange, quitclaim, convert, partition, grant an option on, abandon or
otherwise dispose of all or any part of any real or personal property or any interest in such property;... B
Resolution dated September 24, 2012, the signing officer herein was authorized and empowered to execute
instruments on behalf of the LLC and such power remains in full force and effect as of the date hereof.

IN WITNESS WHEREOF, the Grantor has caused this mstrument to be executed 1 1ts company name by 1ts duly
authorized Vice President the day and year first above written

FIRST TROY SPE, LLC

(SEAL)

iN E. FOYLES, Vice President

NORTH CAROLINA, CHATHAM COUNTY

I, Amy R Armstrong, a Notary Public of the County and State aforesaid do hereby certify that KIRSTEN E.

FOYLES, Vice President, for FIRST TROY SPE, LLC, a North Carolma Limited Laabihity Company, personally
appeared before me this day and acknowledged the dne execution of the foregomg mstrument for the purposes theremn
expressed bemg authortzed to do so on behalf of the company

Witness my hand and official stamp or seal, thus day of October, 2012

SEAL

{SEAL)

. ARMSTRONG
e, North

§§




EXHIBIT “A”

Property Address: 6371 Greenville Loop Road

: To amive at the true point of beginning commence at the intersection of the center-lines

of Greenvijle Loop Road (60 foot right-of-way), also known as S.R. # 1421, and Shinnwood

Road (60 foot right-of-way), in Wilmington, North Carolina, Go thence South38 degrees

30 minutes 08 seconds West 4.72 feet, along the center-line of said Greenville Loop Road o a

potnt. Go thence North 55 degrees 57 minutes 45 seconds West 30.09 feet, o an old iron pipe on

the westerly right-of-way line of said Greenville Loop Road, the casternmost comer of a tract

deeded to Kirk Pigford by deed recorded in Book 3957 at Page 725 Tract Two of sald Registry.

Go thence North 55 degrees 57 minutes 45 seconds West 329.93 feet, along a northerly line of
said tract deeded to Kirk Pigford to an old iron pipe. Go thence South 20 dogrees 26 minutes

04 seconds West 88,44 feet, along the westerly line of said Pigford Tsact to an old iron pipe. Go
thence North 69 degrees 27 nunutes 34 seconds West 164,92 feet, along a southerly line of said

Pigford Tract, Tract Three, to an old iron pipe. Go thence North 69 degrees 33 minutes

25 seconds West 167.13 feet, along the southerly line of said Pigford Tract, Tract One to an old

concrete monyment, THE TRUE POINT OF BEGINNING. Said beginning monurment being the

southernmost corner of a tract deeded to Hollis D. Hales and Beverly B, Mintz by deed recorded

in Book 1298 at Page 697 of said Registry. Running thence from said beginning point:

1. North 70 degreesl4 munutes 37 seconds West 1003.72 feet, along the southerly line of
said Holhis-Mintz Tract and the noxtherly line of a tract deeded to Irene Fullwood by deed

recorded in Book 3046 at Page 337 of said Registry to a new iron pipe; thence

2. North 19 degrees S0 minutes 35 seconds East 262,46 feet, along the westerly line of said
Hollis-Mintz Tract 1o a new iron pipe at the northernmost comer of said Hollis-Mintz

Tract, thence
3. South 70 degrees 12 minutes 47 seconds East 795,32 feet, along the northerly line of said
Hollis-Mintz Tract and the southerly line of a tract deeded to T. Russell Brock and

Margaret Brock by deed recorded in Book 1269 at Page 719 of said Registry to an old
wagon axle at the westernmost corner of & tract described in a deed to Grace J, Corbett

and husband Joseph C. Corbett, recorded in Book 1659 at Page 83 of said Registiy;
thence

4, South 69 degress 32 minutes 54 seconds East 211.14 feet, to an old iron pipe at the
northernmost comer of said tract deeded to Kirk Pigford by deed recorded in Book 3957

at Page 725, Tract One, of said Registry; thence
5. South 20 degrees 22 minutes 52 seconds West 259.49 feet, to the point of beginning,

‘The above described tract contains 6.04 acres, more or less. The same being that tract
deeded to Hollis D, Hales and Beverly Blake Mintz by deed recorded in Book 1298 at Page 697
of the New Hanover County Registry. Bearings are based on NCGS 1983.



EXHIBIT “A” (cont.)

Property Address: 6379 Greenville Loop Road

To amive at the true point of beginning commence at the intersection of the center-lines
of Greenville Loop Road (60 foot right-of-way), also known as S.R. # 1421 and Shinnwoed
Road (60 foot right-of-way), in Wilmington, North Carolina. Go thence South 38 degrees
30 minutes 08 seconds West 4,72 feet, along the center-line of said Greenville Loop Road to a
point. Go thence North 55 degrees 57 minutes 45 seconds West 30.09 feet, to an old iron pipe on
the westetly right-of-way line of said Greenville Loop Road. Go thence North 55 degrees
57 minutes 45 seconds West 329,93 feet, along the northerly line of & tract deeded to Kirk
Pigford by deed recorded in Book 3957 at Page 725, Tract Two, of said Registry to an old iron
pipe. Go thence South 20 degrees 26 minutes 04 seconds West 83.44 feet, along the westerly line
of said Pigford Tract to an old iron pipe. Go thence North 69 degrees 27 minutes 34 seconds
West 164.92 feet, along the southerly line of said Pigford Tract described in said Decd recorded
in Baok 3957 at Page 725, Tract Three, to an old iron pipe. Go thence North 69 degrecs
33 minutes 25 seconds West 167.13 feet, along the southern fine of the tract recorded in Deed
Book 3957 at Pags 725, Tract One, to an old concrete monument. Go thence North 70 degrees
14 minutes 37 seconds West 1003.72 feet to a new iron pipe, the TRUE POINT OF
BEGINNING, Said beginning point being the westernmost corner of a tract deeded 1o Hollis D.
Hales and Beverly B. Mintz by deed recorded in Book 1298 at Page 697 of the New Hanover
County Registry. Running thence from said beginning point: '

1. North 70 degrees 14 minutes 37 seconds West 1013.83 feet, along the northerly line of 2
tract deeded to Irene Fullwood by deed recorded in Book 3046 at Page 337 of said
Registry to a ew iron pipe. Last said point being on the easterly line of Lot 3, Lands End
Subdivision as shown on a map recorded in Map Book 31 at Page 17 of said Registry;

thence

2, North 26 degrees 52 minutes 56 seconds East 265.03 feet, along the easterly line of said
Lands End Subdivision to a point at the westemmost comer of a tract deeded to
T. Russell Brock and Margaret Brock by deed recorded in Book 1269 at Page 719 of said
Registry, Last said point being located South 26 degrees 52 minutes 56 seconds West
49.43 feet, from an old stone marked “SPC”, thence

3 South 70 degrees 12 minutes 47 seconds East 981,35 feet along the northerly line of a
tract described in Book 1298 at Page 695 of said Regisiry to 2 new iron pipe; thence

4, South 19 degrees 50 munutes 35 seconds West 262.46 feet, along the westerly linc of said
Hollis- Brock Tract recorded i Book 1298 at Page 697 of said Registry to the point of
beginning _

The above described tract contains 6.02 acres, more or less, The same being that tract
conveyed to HollisD Hales and Beverly Blake Mintz, by deed recorded in Book 1298 at

Page 695, Bearings are based on NCGS 1983,



EXHIBIT “A” {cont.}

Having tax parcel number R06200-003-036-000 and being described further as:

Being all of that +/- 4.2 acre tract of land described by metes and bounds comveyed by
Marguenite V. Rogers (widow) to Thomas R. Brock, Jr. and wife, Margaret Ann Brock by NC
General Warranty Deed dated October 11, 1984 and recorded October 22, 1984 in Deed Book

1269, Page 719, New Hanover County Registry,

LESS AND EXCEPT that +/- one acre tract of land described by metes and bounds conveyed by
Grace James Corbett to Grace James Corbett and husband, J.C. Corbett, Sr. by NC General
Warmanty Deed recorded April 19, 1993 in Deed Book 1659, Page 83, New Hanover County
Registry, reference to which deeds is hereby made for a more particular description.

Property Address: 6385 Greenville Loop

Property Address: 6351 Greenville Loop

TRACT 2:

BEGINNING at a peint in the Northwestern right of way line of the Greenville Loop Road (60-
foot right of way), said point being located North 49 degrees 38 minutes West 30.0 feet from a
point in the center Yine of Greenville Loop Road (S.R. #1421), said point in the center line of
Greenville Loop Road being 5.80 feet as measured Southwestwardly along the center line of
Greenville Loop Road from its point of intersection with its center line of Shinn Point Road (S.R.
#1513); rumning thence from said beginning point with the Northwestem right of way line of the
Greenville Loop Road South 40 degress 22 minutes West 176.0 feet to z point; thence North 53
degrees 57 minutes West 274.0 feet to a point; thence North 22 degrees 30 minutes East 180.32
feet to a pojnt;-thence South 53 degrees 58 minutes East 329.52 feet to the point of beginning;
contaimn{inaﬁrjeg; more or less; and being the same lands as described in deed to William V.,
Hussey an 2-Blanche E. Hussey, recorded August 4, 1958 in Book 622 at Page 504 in the
New Hanover County Registry; and being the same lands as described in deed to William V.
Hussey and Doris Lorraine Hussey recorded June 25, 1987 in Book 1380 at Page 1664 in the
New Hanover County Registry, and as shown on map by Jack G. Stocks, R.L.S., dated June 4,

1987,



EXHIBIT “A” (cont.)

TRACT 3

BEGINNING at a stake or iron pin on the Bast side of a ditch {Stokley Evereit’s S, E. corner and
Alex, Galloway’s N.E. Comer) and running thence along said ditch North 23 degrees East 260
feet ta a stake, thence North 67 degrees West 167 % feet to a stake, thence Sonth 23 degrees
West 260 feet t0 a stake and thence South 67 degrees East 167 ' feet to the beginning,
containing one agre more or less, and being the Eastern one-half of a lot of land conveyed by
Stokley Evereit and wife, Sallie to Margaret Ann Willis, by deed bearing date February 14, 1903,
and recorded in the office of the Register of Daeds of New Hanover County in Book 35 at Page

229,



EXHIBIT “A” (cont.}

Property Address: 5,25 Acres Greenvalle Loop Road

Frederick Fullwood :

To arrive at the true point of beginning: commence at the intersection of the center-lines
of Greenville Loop Road (60 foot right-of-way), also known as S.R. 1421 and Shinnwood Road
(60 foot right-of-way), Wilmington, New, North Carolina, Go thence South 38 degrees
30_m1'nut=s 08 seconds West 4.72 feet, along the center-line of said Greenville Loop Road to a
point. Go thence North 55 degrees 57 minutes 45 West 30.09 feet, to an old iron pipe, the
easternmost comer of a tract deeded to Kirk Pigford by deed recorded in Book 3957 at Page 725,
Tract Two, of the New Hanover County Registry. Go thence North 55 degrees 57 minutes
45 seconds West 329.93 feet, along a northerly line of said Pigford tract to a point. Go thence
South 20 degrees 26 minutes 04 seconds West 83.39 feet, along the westerly linc of said Tract
Two to an old iron pipe. Said last pipe being a common corner between said Pigford Tract and a
tract deaded to Irene Fullwood by deed recorded in Book 3046 at Page 337 of said Registry. Go
thence South20 degrees 35 minutes 12 seconds West 96,79 feet to an old iron pipe at the
easternmost corner of a tract deeded to Frederick E. Fullwood by deed recorded in Book 1812 at
Page 883 of said Registry, the TRUE POINT OF BEGINNING. Running thence from said

beginmng pipe:

L South 17 degrees 41 minutes 06 seconds West 97.06 feet, fo 2 new iron pipe, the
southernmost comer of said Frederick E, Fullwood tract; thence

2, North 70 degrees 06 minutes 36 seconds West 2375.76 feet, along the southerly line of
said Frederick Fullwood Tract, to & new iron pipe on the easterly line of Lot 2, Lands End
Subdivision as shown on a map recorded in Map Book 31 at Page 17 of the New Hanover

County Registry; thence
3. North26 degrees 52 minutes 56 seconds East 57.00 feet, along the easterly line said

Lands End Subdivision to a new iron pipe, Last said point being the westemmost corner
of said tract deeded to Irene Fullwood, by said deed recorded in Book 3046 at Page 337

of said Registry,; thence

4, South 70 degrees 07 minutes 39 seconds East 2360.21 feet, along the sowtherly line of
said Irene Fullwood Tract, to the point of beginning,

The above described tract contains 5.25 acres, more or iess. The same being that tract
deeded to Frederick E. Fullwood by deed recorded in Book 1812 at Page 883 of the New
Hanover County Registry Bearings are based on NCGS 1983




EXHIBIT “A” (cont.}

Property Address: 3.32 Acres Greenvitle Loop Road

To arrive at the true point of beginning: commence at the intersection of the center-lines
of Greenville Loop Road (60 foot right-of-way), also known as S.R. 1421, and Shinnwood Road
(80 foot right-of-way), Wilmington, New Hanover County, North Carolina. Go thence South 38
degrees 30 minutes 08 seconds West 4.72 feet, along the center-line of said Greenviile Loop
Ruafl to a point. Go thence North 55 degrees 57 minutes 45 seconds West 30.09 feet, West to an
old iron pipe on the easternmost comer of a tract deeded to Kirk Pigford by deed recorded in
Book 3957 at Page 725, Tract Two, of the New Hanover County Registry. Go thence North 55
degrees 57 minutes 45 seconds West 329.93 feet to an old iron pipe. Go thence Sonth 20 degrees
26 minutes 04 seconds West 83.44 feet, along the westerly line of said Tract Two, to an old iron
pipe, the TRUE POINT OF BEGINNING. Running thence from said beginning pipe

L South 20 degrees 35 minutes 12 seconds ‘West 96.79 feet, along a westerly line of said
Pigford Tract to an old iron pipe, 8 common corner between said Pigford, and Irene

Fullwood, and Frederick E. Fullwood; thenee

% North 70 degrees 07 minutes 39 seconds West 2360.21 feet, to a new wron pipe on the
eastern of ine of Lot 3, Lands End Subdivision as shown on a map recorded in Map
Baok 31 at Page 17 of the New Hanover County Regisiry; thence

3. North 26 degrees 52 minuies 56 seconds East 97,00 feet along the easterly line of said

Lands End Subdivision to a new iron pipe. Last said pipe being the westernmost corner
of a tract deeded to Hollis Hales and Beverly Blake Mintz by deed recorded in

Book 1298 at Page 695 of said Registry; thence

4, South 70 degrees 14 minutes 37 seconds East 1013.83 fect, along the southerly line of
said Hollis-Biake Tract, to a new iron pipe at the westernmost corner of a tract decded o
Hollis D. Hales and Beverly Blake Mintz by deed reeorded in Book 1298 at Page 657 of

said Registry; thence

5, Continuing South 70 degrees 14 minutes 37 seconds East 1003.72 feet, along the
southerly line of said tract tecorded in Book 1298 at Page 657 to an old concrete
monument, the westernmost comer of a tract deeded Kirk Pigford by deed recorded in

Book 3957 at Page 725, Tract One, of said Registry; thence

6. South 69 degrees 33 minutes 25 seconds East 167.13 feet, along the southerly line of said
Tract One to an old iron pipe; thence

? South 69 degrees 27 minutes 34 seconds East 164.92 feet, along the soumcrly line of said
Pigford Tract, Tract Three, to the point of beginning.

The above described tract contains 5.32 acres, more or less ‘The same being that tract
decded to Irene Fullwood by deed recorded in Book 3046 at Page 337 of the New Hanover

County Registry. Bearings are based on NCGS 1983.




EXHIBIT “A” (cont.)

Description for
o Grace J, Corbett to Roy Beasley

.Beginning at an old iron pipe in the westerly right-of-way line of Greenville Loop Road

(60 foot public right-of-way) said beginning pipe being located north, 64 degrees, 44 minutes,
42_ seconds West, 30.82 feet from the intersection of the center line of said Greenville Loop Road
with the center line of Shinnwood Road. Said beginning pipe being the dividing comer between
a tract deeded to Beasley-Pigford Properties, LLC, by deed recorded in book 5001 at page 900 of
the New Hanover County Registry and a tract deeded to Grace J, Carbett and husband, Joseph C.
Corbeit, by deed recorded in book 1639 at page 83 of said Registry. Running thence from said

bepinning pipe;

L

North, 55 degress, 57 minuies, 45 seconds West, 329,93 feet along said dividing linc to
an old iron pipe, 8 common comer between said Beasloy-Pigford tract and said Cosbett

tract; THENCE

North, 20 degrees, 33 minutes, 13 seconds East, 30.85 feet along Corbett’s westerly line,
to 2 new iron pipe; THENCE : '

South, 55 degrees, 00 minutes, 06 seconds East, 339.07 feet along & new line, and along
the proposed northerly right-of-way line of a public road night-of-way to 2 new iron pipe
in said westerly line of Greenville Loop Road; THENCE

South, 38 degrees, 30 rmnutes, 08 seconds West, 24.39 feet to the point of beginning,

The above-described tract contains 0.21 acres, more o less. The same being a portion of

said tract deeded to Grace J. Corbett and husband, Joseph C. Corbett, by said deed recorded in
book 1659, at page 83 of the New Hanover County Registry. :

The same also being 2 portion of Tract 2, shawn an a map recorded in Map Book 52 at Page 292 of sald Registry.



Public Services
Enginesring

414 Chestnut St, Suite 200
Wilmington, NC 28401

910 341.7807

910 341-5881 fax
wilmingiorinc.gov

T . ‘ Dial 711 TTYVoice

NORTH CAROLINA

STORMWATER MANAGEMENT PERMIT APPLICATION FORM
{Form SWP 2.2)

GENERAL INFORMATION

Project Name (subdivision, facility, or establishment name - should be consistent with project name
on plans, specifications, letters, operation and maintenance agreements, etc.):

Shinnwood West

Location of Project (street address):

6361 Greenville Loop Road
City:__ Wilmington County:_New Hanover Zip: 28403

Directions fo project (from nearest major intersection):
Project is located approximately 4,500' heading south from Oleander Drive/Greenville

Loop Road intersection on the right

. PERMIT INFORMATION

Specify the type of project (check one): Low Density |:| High Density
Drains to an Offsite Stormwater System [_|Drainage Plan [_| Other
If the project drains to an Offsite System, list the Stormwater Permit Number(s):

City of Wilmington: State - NCDENR/DWQ:

Is the project currently covered (whele or in part) by an existing City or State (NCDENR/DW(Q)
Stormwater Permit?[_]Yes PXNo
If yes, list all applicable Stormwater Permit Numbers:

City of Wilmington: State — NCDENR/DWQ:

Additional Project Permit Requirements (check all applicable);

[ ]CAMA Major [X]Sedimentation/Erosion Control

[ INPDES Industrial Stormwater [X<]404/401 Permit: Proposed Impacts: 0.25Ac
If any of these permits have already been acquired please provide the Project Name, Project/Permit
Number, issue date and the type of each permit:
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I[l. CONTACT INFORMATION

1.

Print Applicant / Signing Official’'s name and title (specifically the developer, property owner, lessee,
designated government official, individual, etc. who owns the project):

Applicant / Organization: Shinnwood West, LLC.
Signing Official & Title: Howard Penton - Member/Manager

a. Contact information for Applicant / Signing Officiai:
Street Address: 6105 Oleander Drive, Suite 201

city: Wilmington State: NC Zip: 28403
Phone: 910-452-1410 5y Email: howard@pentondevelopment.com

Mailing Address (if different than physical address):
City: __-State: Zip:

b. Please check the appropriate box. The applicant listed above is:

The property owner (Skip to item 3)

L1 Lessee* (Attach a copy of the lease agreement and complete items 2 and 2a below}
Purchaser* (Attach a copy of the pending sales agreement and complete items 2 and 2a below)
L] Developer* (Complete items 2 and 2a below.)

Print Property Owner's name and fitle below, if you are the lessee, purchaser, or developer. (This is
the person who owns the property that the project is on.)

Property Owner / Organization:
Signing Official & Title:

a. Contact information for Property Owner:

Street Address:
City: State: Zip:
Phone: Fax; Email:

Mailing Address (if different than physical address):
City: | State: Zip:

(Optional) Print the name and fitle of another contact such as the project’s construction supervisor
or another person who can answer guestions about the project:

Other Contact Person / Organization:

Signing Official & Title:
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a. Contact information for person listed in item 3 above:

Street Address;
City: State: __ Zip:
~————Phone: ___ Fax; ' Email:

V.

1.

S

© oo N o

10.

11.

Mailing Address (if different than physical address):
City: State: Zip:

PROJECT INFORMATION

In the space provided below, briefly summarize how the stormwater runoff will be treated.
The stormwater for this project will be treated by grassed swales

Total Property Area: 2,003,307 square feet
Total Coastal Wetlands Area: 0 square feet
Total Surface Water Area: 0 square feet

Total Property Area (2) — Total Coastal Wetlands Area (3) — Total Surface Water Area (4) = Total
Project Area: 2,003,307 square feet. '

Existing Impervious Surface within Property Area: square feet
Existing Impervious Surface to be Removed/Demolished: square feet
Existing Impervious Surface to Remain: square feet

Total Onsite {within property boundary) Newly Constructed Impervious Surface (in square feet):

Buildings/Lots 274,031
Impervious Pavement 153,665
Pervious Pavement (adj. total, with % credit applied)

Impervious Sidewalks 41,808
Pervious Sidewalks (adj. total, with % credit applied)

Other (describe) Common Area/Peol/Clubhause/Parking Lot 11,200
Future Development

Total Onsite Newly Constructed Impervious Surface 480,794

Total Onsite Impervious Surface
(Existing Impervious Surface to remain + Onsite Newly Constructed Impervious Surface) = ___ 480,764  square feet

Project percent of impervious area: (Total Onsite Impervious Surface / Total Project Area) X100 = 24%
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12. Total Offsite Newly Constructed Impervious Area (improvements made outside of property boundary, in
square feet).

Impervious Pavement

| Pervious Pavement (adj. total, with % credit applied)
Impervious Sidewalks

Pervious Sidewalks (adj. total, with % credit applied)
Other (describe)

Total Offsite Newly Constructed Impervious Surface 0

13. Total Newly Constructed Impervious Surface
{Total Onsite + Offsite Newly Constructed Impervious Surface) = 480794 square feet

14. Complete the following information for each Stormwater BMP drainage area. |f there are more than
three drainage areas in the project, attach an additional sheet with the information for each area
provided in the same format as below. Low Density projects may omit this section and skip to
Section V. ‘

N Iiecelvmg Sutrevau Néme Hewletts C“reéLICa};é FeVr“
Receiving Stream Index Number 18-87-26
Stream Classification SA, HQW
Total Drainage Area (sf) 2003307 o 0
On-Site Drainage Area (sf) 2003307
Off-Site Drainage Area (sf)
Total Impervious Area (sf) 480794 0 0
Buildings/Lots (sf) 274031
Impervious Pavement (sf) ' 153665
Pervious Pavement, % credit (sf)
Impervious Sidewalks (sf) 41898
Pervious Sidewalks, % credit (sf)
Other (sf) 11200
Future Development (sf)
Existing Impervious to remain (sf)
Offsite (sf)
Percent Impervicus Area (%) 24

15. How was the off-site impervious area listed above determined? Provide documentation:
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V. SUBMITTAL REQUIREMENTS

1.

Supplemental and Operation & Maintenance Forms - One applicable City of Wilmington Stormwater
BMP supplement form and checklist must be submitted for each BMP specified for this project. One

applicable proposed operation and maintenance (O&M) form must be submitted for each type of
stormwater BMP. Once approved, the operation and maintenance forms must be referenced on the
final plat and recorded with the register of deeds cffice,

Deed Restrictions and Restrictive Covenants - For all subdivisions, outparcels, and future
development, the appropriate property restrictions and protective covenants are required to be
recorded prior to the sale of any lot. Due to variability in lot sizes or the proposed BUA allocations, a
table listing each lot number, lot size, and the aliowable built-upon area must be provided as an
attachment to the completed and notarized deed restriction form. The appropriate deed restrictions
and protective covenants forms can be downloaded at the link listed in section V (3). Download the
latest versions for each submittal.

In instances where the applicant is different than the property owner, it is the responsibility of the
property owner to sign the deed restrictions and protective covenants form while the applicant is
responsible for ensuring that the deed restrictions are recorded.

By the notarized signature(s) below, the permit holder(s) certify that the recorded property
restrictions and protective covenants for this project, if required, shall include all the items
required in the permit and listed on the forms available on the website, that the covenants
will be binding on all parties and persons claiming under them, that they will run with the
land, that the required covenants cannot be changed or deleted without concurrence from
the City of Wilmington, and that they will be recorded prior to the sale of any lot.

Only complete application packages will be accepted and reviewed by the City. A complete
package includes all of the items listed on the City Engineering Plan Review Checklist, including the
fee. Copies of the Engineering Plan Review Checklist, all Forms, Deed Restrictions as well as
detailed instructions on how to complete this application form may be downloaded from:

http: Ay wilmingtonne. gov/PublicServices/Engineering/PlanReview/StormwaterPermits. aspx

The complete application package should be submitted to the following address:

City of Wilmington — Engineering
Plan Review Section
414 Chesinut Street, Suite 200
Wilmington, NC 28402
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VI. CONSULTANT INFORMATION AND AUTHORIZATION

1. Applicant: Complete this section if you wish to designate authority to another individual and/or firm
(such as a consulting engineer and /or firm) so that they may provide information on your behalf for
this project (such as addressing requests for additional information}.

Consulting Engineer: Garmy S. Pape, P.E.
Consulting Firm: GSP Consulting, PLLC

a, Contact information for consultant listed above:
Mailing Address: €626 Gordon Road, Unit C

City: Wilmington State: NC Zip: 28411

Phone: 910-442-7870 Fax: 910-799-6659 Email: gpape@gsp-consulting.com

VII. PROPERTY OWNER AUTHORIZATION (If Section I1I{2) has been filled out, complete this section)

1, (print or type name of person fisted in Contact Information, item 2) , certify that |
own the property identified in this permit application, and thus give permission to (print or type name of
person listed in Contact Information, itern 1) ' with (print or type name of organization
listed in Contact Information, item 1) to develop the project as currently

proposed. A copy of the lease agreement or pending property sales contract has been provided with
the submittal, which indicates the party responsible for the operation and maintenance of the
stormwater system.

As the legal property owner | acknowledge, understand, and agree by my signature below, that if my
designated agent (entity listed in Contact Information, item 1) dissolves their company and/or cancels or
defaults on their lease agreement, or pending sale, responsibility for compliance with the City of
Wilmington Stormwater Permit reverts back to me, the property owner. As the property owner, it is my
responsibility to notify the City of Wilmington immediately and submit a completed Name/Ownership
Change Form within 30 days; otherwise | will be operating a stormwater treatment facility without a
valid permit. | understand that the operation of a stormwater treatment facility without a valid permit is a
violation of the City of Wilmington Municipal Code of Ordinances and may result in appropriate
enforcement including the assessment of civil penalties.

Signature: Date:

SEAL l, | . a Notary Public for the
State of : , County of , do
hereby certify that

personally appeared before me this day of .
and acknowledge the due execution of the application for a stormwaier

permit. Witness my hand and official seal,

My commission expires:
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Vill. APPLICANT'S CERTIFICATION
certify

|, (print or type name of person listed in Contact Information, iterm 1) , Howard Penton
that the information included on this permit application form is, to the best of my knowledge, correct and

that the project will be constructed in conformance with the approved plans, that the required deed

restrictions and prciqc ive cpvenants will be recorded, and that the proposed project complies with the
¥ 4 i

requirements of t?t gte stormwater rules under.

N Date: \ & {htf

fi
Signature: I g/k
SEAL NI l, try S, ?q‘{k_, , @ Notary Public for the
§g?99" S 94,% State of Vima Countyof N eaw Hamuerdo
§ OTARY hereby certify that __ Ve wavd u?ﬁ"‘"""‘
§ W personally appeared before me this a(a;y of (i tu'ter ,_2=2
% . e due execution of the application for a stormwater
Tz P (¢)
7%, uBU g hapd and official seal,
Y
U I oY
e ' 5




Permit No,
(to be provided by City of Wilinington)

STORMWATER MAN AGEMENT PERMIT APPLICATION FORM

LOW DENSITY SUPPLEMENT

This form may be photocopied for vse as an original

A low density project is one that meets the appropriate criteria for built upon area and transports stormwater
- —runoff primarily through vegetated conveyances. Low density projects should not have a discrete stormwater
collection system as defined by 15A NCAC 2H .1002(18). Low density requirements and density factors can be
found in the City of Wilmington Land Development Code (LDC) Section 18-760 through 18-762, and the DWQ
BMP Manual. Curb and gutter systems are allowed provided they meet the requirements in 15A NCAC 2H
.1008(g).

I.  PROJECT INFORMATION

Project Name : Shinnwood West
Contact Person: Garry S. Pape, P.E. - GSP Consulting Phone Number: (910 )442-7870

Number of Lots:94 Allowable Built Upon Area (BUA) Per Lot*:See Attached
Number of Dwelling Units Per Acre**:2.04

Low Density Development (check one): [ | without curb & gutter  [X| with curb & gutter, outlets to (check one):
Swales [ | Vegetated Area

*If lot sizes are not uniform, attach a table indicating the number of lots, lot sizes and allowable built upon area for each lot.
The attachment most include the project name, phase, page numbers and provide area subtotals and totals. BUA shall be
shown in units of square feet.

**(Phase II Post-Construction (non-SA) only)
II. BUILT UPON AREA

Refer to City of Wilmington’s forms and applications website for specific langnage that must be recorded in the
deed resfrictions for all subdivided projects.

(http://'www.wilmingtonnc.gov/PublicServices/Engineering/PlanReview/StormwaterPermits. aspx)

Complete the following calculation in the space provided below where:
* SA Site Area - the total project area above Mean High Water.
* DF Density Factor - the appropriate percent bﬁilt upon area divided by 100.
* RA Road Area - the total impervious surface occupied by roadways.

* OA Other Area - the total area of impervious surfaces such as clubhouses, tennis courts, sidewalks, etc.

No. of Lots - the total number of lots in the subdivision.

* BUA per Lot - the computed allowable bullt upon area for each lot mcludmg driveways and impervious
surfaces located between the front lot line and the edge of pavement.

* Total allowable lot BUA - the computed allowable built upon area for all Jots combined.

« Total BUA from lot listing - the sum of built upon area allocated for each lot on the list of non-uniform lots.
Calculation:

Torm SW401-Low Density-Rev.3-2/10/09 Page 1 of 1
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For uniform lot sizes:

(SA: ft* x_DF: ) — (RA: ft}) — (OA: ft*) = BUA per Lot = f?
(No of Lots: )

For non-uniform lot sizes:

a, (SA: 2003307 ft* x DF: 0.24) — (RA: 195563 ft%) — (OA: 11200 ft) = Total allowable lot BUA = 274030
fi

b. Total BUA from lot listing: 274030sf. b mustbe<a

III. DESIGN INFORMATION

Complete the following table. If additional space is needed the information should be provided in the same
format as Table 1 and attached to this form. Rainfall intensity data can be found in City of Wilmington’s
Technical Standards Manual.

Table 1. _ Swale des1gn mformatlon based on the 10-year storm. -

,S 'gale No Dralnage f Vallow Vactual &

| Area (ac)] 4 ) | Area (ac)| ety ) L e | sy | Depth (1)
1 1.39 3.5 1.97 0.44
2 0.34 0.24 0.10 0.76 1.84 | 0.30 3.5 1.34 0.22
3 1.27 0.64 0.63 0.60 5.50 030 3.5 1.89 0.41
4 0.54 0.37 0.17 0.74 2.86 |0.30 3.5 1.54 0.29
5 0.61 0.41 0.20 0.73 - 3.19 (030 3.5 1.60 0.31
6 0.82 0.53 0.29 0.70 4.19 ]0.30 - 3.5 1.74 0.36
7 1.14 0.72 0.42 0.69 571 1030 3.5 1.91 0.42
8 0.17 0.12 0.05 0.77 0.92 10.30 3.5 1.06 0.15
g 0.18 0.14 0.04 0.78 1.03 |0.30 3.5 1.10 0.16
10 0.13 0.09 0.04 0.72 0.69 |0.30 3.5 0.96 0.13
11 0.54 0.36 0.18 0.71 277 1030 3.5 1.53 0.28
12 0.44 0.29 0.15 0.71 ~ 224 (030 3.5 1.43 0.25
13 1.42 0.72 0.70 0.61 6.23 10.30 3.5 1.96 0.44
14 0.92 0.55 0.37 0.67 443 10.30 3.5 1.77 0.37
15 0.16 0.11 0.05 0.75 0.87 10.30 3.5 1.04 0.15
16 0.78 0.46 0.32 0.66 3.72 10.30 3.5 1.68 0.33
17
18
19
20

Form SW401-Low Density-Rev.3-2/10/09 Page2of 4



1V. REQUIRED ITEMS CHECKLIST

The following checklist outlines design requirements per the City of Wilmington LDC, and the NCDENR BMP

Manual (2007).

Please indicate the page or plan sheet numbers where the supporting documentation can be found. An
incomplete submittal package will result in a request for additional information. This will delay final
review and approval of the project. Initial in the space provided to indicate that the following requirements
__have been met and supporting documentation is provided as necessary. If the applicant has designated an agent

on the Stormwater Management Permit Application Form, the agent may initial below. If any item is not met,

then justification must be attached. Only complete items n through p for projects with curb outlets.

Page/Plan
Initials Sheet No.
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A 50 foot wide vegetative buffer is provided adjacent to surface waters. For Redevelopment
projects, 30" wide vegetative buffer adjacent surface water is provided.

For Phase II Post-Construction projects: All built upon area is located at least 30 feet
landward of all perennial and intermittent surface waters.

Deed restriction language as required on form SWP 1,0 shall be recorded as a restrictive
covenant. A copy of the recorded document shall be provided to the City of Wilmington
within 30 days of platting and prior to the sale of any lots.

Built upon area calculations are provided for the overall project and all lots.

Project conforms to low density requirements within the ORW AEC. (If applicable per the
LDC) :

Side slopes of swales are no steeper than 3:1; or no steeper than 5:1 for curb outlet swales.
Longitudinal slope of swales is no greater than 5%; for non-curb outlet projects, calculations
for shear stress and velocity are provided if slope is greater than 5%.

At a minimum, swales are designed to carry the 10 year storm velocity at a non-erosive rate.
Swales discharging to wetlands are desigoed to flow into and through the wetlands at a2 non-
erosive velocity (for this flow requirement into wetlands, non-erosive is velocity < 2 fi/s).
Swale detail and permanent vegetation is specified on the plans.

Swale detail provided on plans; includes grass type(s) for permanent vegetative cover.
Swales are located in recorded drainage easements.

Length of swale or vegetated area is at least 100 feet for each curb outlet.

The system takes into account the run-off at ultimate built-out potential from all surfaces

draining to the system (delineate drainage area for each swale).

T Curb outlets direct flow to a swale or vegetated area.

it Only complete these items for projects with curb outlets.

Form SW401-Low Density-Rev.3-2/10/09
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Y. SWALE SYSTEM MAINTENANCE REQUIREN[ENTS

1. Mowing will be accomplished as needed according to the season. Grass height will not exceed six mches
at any time; and grass will not be mowed too close to the ground or “scalped”.

2. Swales will be inspected monthly or after every runoff producing rainfall event for sediment build-up,
erosion, and trash accumulation.

3. Accumulated sediment and trash will be removed as necessary. Swales will be reseeded or sodded
following sediment removal.

4. Eroded areas of the swales will be repaired and reseeded. Swales will be revegetated as needed and in a
timely manner based on the monthly inspections. Side slopes must be maintained at the permitted slope.

5. Catch basins, curb cuts, velocity reduction devices, and piping will be inspected monthly or after every
significant runoff producing rainfall event. Trash and debris will be cleared away from grates, curb cuts,

velocity reduction devices and piping.
6. Swales will not be altered, piped, or filled in without approval from the City of Wilmington Engineering
Division.

I acknowledge and agree by my signature below that I am responsible for the performance of the six
maintenance procedures listed above. 1agree to notify the City of Wilmington of any problems with the system

or prior to any changes to the system or responsible party.

Print Name and Title:Shinnwood West, LLC - Howard Penton - Member/Manager

Address:6105 Oleander Drive, Suite 201, Wilmington, NC 28403
Phone:910-452-1410 / / Date:___ 1o g

Signature:
Note: The legally resporisible party should not be a homeowners association unless more than 50% of the lots have been sold and a
resident of the subdivision has been named the president.

I, G“ff \f S ?“ﬂc- » a Notary Public for the State of NOJ N Cm_m ‘lﬂa_ County of

> , h
_U_GM_HQM_VL, do hereby certify that uu W é ?M " personally appeared before me this ?_g_*
day of Oc "'ﬂ Der ,_2ot2 , and acknowledge the due execution of the forgoing swale maintenance requirements.

Witness my hand and official seal,

N,

a— -
Notary s&g)lture
W “ﬂmﬂﬂ““l

N

WOTAR)

f,f,n%

My commission expires &:@r; \ \31 201 )

:

Puslc  §
6‘ X
“uNoveR cON

Fiigay nl\\““
Form SW401-Low en31ty~Rev 3-2/10/09 Page 4 of 4
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| SHINNWOOD WEST |

STORMWATER & EROSION CONTROL
NARRATIVE & CA’LCU[AT!O{NS

November 2, 2012
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GSP CoNsuLTING, PLLLE,
6626 Gordon Road, Unit C
Wilmington, North Carolina 28411
(910) 442-7870



STORMWATER NARRATIVE
SHINNWOOD WEST
WILMINGTON, NC

SITE DESCRIPTION

This 45.99 ac site is located off Greenville Loop Road in the City of Wilmington North Carolina.
The site drains to the south of the property. This low density project will consist of the
construction of 94 single family homes and related site appurtenances. The amount of
impervious area proposed for the project compared to the total project boundary is 24.0%.

SOILS

The soils for this project consist of Leon series soils (Hydrologic Soil Group B/D) & Johnston
series soils (Hydrologic Soil Group D). The Leon series soils consist of nearly level, poorly
drained, rapidly permeable soils on the rims of depressions. The Johnston series soils are nearly
level, poorly drained soils on flood plains of major streams.

STORM DRAINAGE DESIGN

The primary stormwater measures for this project are grassed swales located at fow points along
the proposed roadway system that convey the stormwater to existing depressions within the
existing onsite wetlands. From the existing depressions the stormwater outfalls through
stormwater pipes and existing natural weirs. The existing depressions control the post
development peak discharge of the 2, 10 & 25-year storm events 50 as not to exceed the pre-
development peak runoff discharge rates to meet the City of Wilmington Stormwater
Regulations. The 2, 10, 25 & 50-year events are controlled based on the attached calculations
and analyzed for the 100-Year storm event. After leaving the site the stormwater drains to an
unnamed tributary to Hewletts Creek (Classification SA; HQW).



Site Area

Site Areg

Impervious Area Calculation

Read

Sidewaiks

Driveways in ROwW
Driveways on Lots

Roofs

Qther/Common Areas

Total

Total

% Impervious

Pre-Developed Flows

2-Year Pre Dev. Paak Flow
Intensity
C-Factor
Q=C*|*A

10-Year Pre Dev. Peak Flow
intensity
C-Factor
Q=C*I*A

25-Year Pre Dev. Peak Flow
intensity
C-Factor
Q=C*|*A

Post-Developad Fiows

2-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

10-Year Pre Dev. Poak Flow
Intensity
C-Factor
Q=C**A

25-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

SITE BUA

2,003,307 sf
45.99 ac

153,665
26,116
15,782
64,642

209,389
11,200

480,794 f
11.04 ac
24.00%

5.88 in/hr
0.25
67.60 cfs

7.23 in/hr
0.25
83.13 cfs

8.15 infhr
0.25
93.70 cfs

- 5.88 inthr
0.42
113.04 cfs

7.23 inthr
.42

138.99 cofs

8.15 in‘hr
0.42
156.67 cfs



EROSION CONTROL PLAN FOR
SHINNWOOD WEST

Area to be disturbed: +/- 30.90 acres

This 45.99 ac site is located off Greenville Loop Road in the City of Wilmington North
Carolina. The site drains to the south of the property. This low density project will

consist of the construction of 94 single family homes and related site appurtenances. The
amount of impervious area proposed for the project compared to the total project
boundary is 24.0%. The primary stormwater measures for this project are grassed swales
tocated at low points along the proposed roadway system that convey the stormwater to
existing depressions within the existing onsite wetlands. From the existing depressions
the stormwater outfalls through stormwater pipes and existing natural weirs. The existing
depressions control the post development peak discharge of the 2, 10 & 25-year storm
events so as not to exceed the pre-development peak runoff discharge rates to meet the
City of Wilmington Stormwater Regulations. The 2, 10, 25 & 50-year events are
controlled based on the attached calculations and analyzed for the 100-Year storm event.
After leaving the site the stormwater drains to an unnamed tributary to Hewletts Creek
(Classification SA; HQW). '

EROSION CONTROL MEASURES: This project will primérﬂy control erosion with the
use of a temporary construction entrance, outlet protection at the end of culvert and a
temporary sediment trap.

The contractor shajl wstall, maintain and remove upon completion the sediment trapping
Tueasures as necessary to prevent any sediment from leaving the project limits. This will
include any temporary stockpile areas if necessary. Contractor shall clean and restore o
pre-construction conditions any areas that may inadvertently be damaged due to the
failure of the erosion control measures. . '

SCHEDULING OF WORK: Clearing and grubbing shall be scheduled and performed in
such a manner that fine grading operations and erosion control practices can follow
immediately thereafter. Excavation and embankment operations wilf be conducted such
that cuts and fills will be completed to final grades in 2 continuous operation. All
construction areas not otherwise protected shall be planted with permanent vegetative
cover in accordance with the specifications within 15 working days after completion of
active construction.

MINIMUM AREAS TO BE DISTURBED: Only those areas necessary for timely and
proper completion of the project shall be stripped of native vegetation. The angle for
graded sloped and fills shall be no greater than the angle which can be retained by
vegetative cover or other adequate erosion control devices or structures. Slopes left
exposed will, within 21 calendar days of completion of any phase of grading, be planted
or otherwise provided with ground cover, devices, or structures sufficient to restrain
erosion. All other areas to be stabilized within 15 working days of cease of any phase of
activity.,



PLACEMENT OF SEDIMENT CONTROL DEVICES: All devices (temporary sediment
fraps, tree protection, construction entrances, ete.) for sediment control shall be
constructed prior to beginning clearing and grubbing on the site.

FINAL COVER: As soon as practicable after finished grades have been established, all
operations in connection with establishing final ground cover shall be petformed. Any
mactive disturbed ground area to remain denuded more than 15 working days shall be
temporarily-seeded in accordance with the temporary seeding schedule as noted on the
plans. All stopes to be stabilized within 21 calendar days.



SEQUENCE OF CONSTRUCTION
1. Install temporary construction entrance as showa on erosion & sediment control plan.
2. Install perimeter controls (sediment traps, silt fence, tree protection fencing, etc.) as

shown on the erosion & sediment conirol plan. This step needs to be completed prior to
upslope land disturbing activities.

3. Once perimeter controls and sediment trapping measures are installed clear and grub
site within limits of disturbance.

4. Upon bringing the site to rough grade, stabilize all areas with temporary vegetation if
left undisturbed for 15 working days and all slopes within 21 calendar days.

5. Once the storm sewers, sanitary sewers and waterlines are in place, install inlet
protection and outlet protection as shown on the erosion & sediment control plans.

6. Upon bringing the road to subgrade elevations, stabilize the areas by placing stone base
as early as possible, '

7. For temporary vegetative stabilization of all denuded areas see note referencing the
€rosion control program and specifications.

8. After construction operations have ended and all disturbed areas have stabilized,
mechanical sediment controls shall be removed. Sediment from temporary sediment
trapping devices shall be disposed of by spreading on the site or hauling away if not
suitable for fill. All denuded areas are to be permanently stabilized with permanent
vegetation.



PROJECT: Shinnwood West

PROJ. NO: 2012-0008
DATE: November 1, 2012
DESIGNED BY: GSP

—_
TEMPORARY SEDIMENT TRAP TABLE
DAM DENUDED DRAINAGE RUNOFF SYSTEM 10-YEAR WEIR AREA AREA VOLUME VOLUME
NUMBER AREA AREA COEFFICIENT §  INTENSITY PEAK FLOW LENGTH REQUIRED PROVIDED REQUIRED PROVIDED
{AQ) (ACQ) (IN/HR) (CFS) (1) 5P (5m R (cn
ST#1 1.41 1.41 0.30 6.30 2.66 6 1,161 9,111 5,076 7,808
ST#2 113 1.13 0.30 6.30 2.14 6 930 15,800 4,068 14,826
ST#3 1.70 1.76 0.30 6.30 3.21 6 1,400 6,875 6,120 6.723
ST#4 0.73 0.73 0.30 6.30 1.38 4 601 5,221 2,628 4,966
ST#5 2.00 2.00 0.30 6.30 3.78 6 1,647 26,261 7,200 23,230
ST #6 2.65 2.65 .30 6.30 5.01 8 2,182 32,627 9,540 27,351
ST#7 1.56 1.56 0.30 6.30 2.95 6 1,284 8,584 5,616 7.174
ST#8 3.24 3.24 0.30 6.30 6.12 10 2,667 41,768 11,664 36,278
ST#9 1.09 1.09 0.30 6.30 2.06 6 897 19,152 3,924 16,474
NOTES:

1. Runoff Coefficients used are taken from Table 8.03a of NC ESCPDM

(0.30 - Graded Areas, 0,10 - Woodlands,

2. System Intensity nmw_nc_mﬁma for Te=10 min.

0.20 - Unimproved).




SEDIMENT TRAP #1

SEDIMENT TRAP #5

SEDIMENT TRAP #9

CONTQUR INCR ACCUM CONTOQUR INCR ACCUM
CONTOUR AREA VOL VOL CONTOUR AREA VOL VOL
Isq fi] [cu fi] [cu f1] [sq ft) [cu fi] [eu fi]
235 O 0 0 245 0 0 0
24.0 4,337 1,084 1,084 25.0 13,466 3,367 3,367
25.0 9,111 6,724 7,808 286.0 26,261 19,864 23,230
SEDIMENT TRAP #2 SEDIMENT TRAP #6
CONTOUR  INCR ACCUM CONTOUR  INCR ACCUM
CONTOUR AREA VOL VOL CONTOUR AREA VOL VOL
[sy ft] [cu ) [cu f§] ‘ [sqg ft] [cu fi] [cu ft]
235 0 0 4] 24.5 0 o 0
24.0 9,234 2,309 2,309 25.0 14,717 3,679 3,679
25.0 15,800 12,517 . 14,826 26.0 32,627 23,672 - 27,351
SEDIMENT TRAP #3 SEDIMENT TRAP #7
CONTOUR INCR ACCUM CONTOUR™ INCR ACCUM
CONTOUR AREA VOL VOL CONTOUR AREA VOL VOL
[sq fi] [cu fi] [cu fi] ) [sq fi] [cu fi] [cu {t]
235 0 o] 0 235 0 o] 4
24.0 4,381 1,095 1,085 24.0 3,843 961 961
25.0 6,875 5,628 8,723 25.0 8,584 6,214 7,174
SEDIMENT TRAP #4 SEDIMENT TRAP #8
CONTOUR  INCR ACCUM CONTOUR  INCR ACCUM
CONTOUR AREA VOL VOL CONTOUR AREA VOL VOL
[sq i) [ou ] [cu fi} [sq {t] [cu fi] fcu fi]
235 0 ] 0] 23.5 0 0 0
24.0 3,740 785 785 24.0 20,525 5,131 5,131
25.0 5221 4,181 4,966 25.0 41,768 31,147 36,278

CONTOUR  INCR ACCUM
CONTOUR AREA VOL VOL
{sq ft] [cu ft} feu fi]
23.5 0 0 0
24.0 9,197 2,289 2,299
25.0 19,152 14,175 16,474



PRE DEVELOPMENT



- Hydrograph Summary Report
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1

Hydraflow Hydrographs by Intelisolve v9,7

Hyd. Hydrograph Peak Time | Timeto Inflow
No. type hyd(s)
(origin)

Maximum Total Hydrograph
elevation strge used description
{ft) {cuft)

SCS Runaff 274180 | o b 1 EXISTING

L

Return Period: 2 Year Friday, Nov 2, 2012 J

EXISTING.gpw




Hydrograph Report

Hydraflow Hydrographs by Intelisolve va.1 Friday, Nov 2, 2012
Hyd. No. 1
EXISTING _
Hydrograph type = SCS Runoff ' ‘ Peak discharge = 86.71 cfs
Storm frequency = 2 yrs Time to peak = 725 min
Time interval = 1 min Hyd. volume = 274,180 cuft
Drainage area = 43.760 ac Curve number = 70
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = USER : Time of conc. (Te) = 5.00 min
Total precip. = 4.50in Distribution = Type llI
Storm duration = 24 prg - : Shape factor = 484
EXISTING
Hyd. No. 1 - 2 Year Q(cfs)
T _ R 90.00
- : 80.00 -
70.00
'''' ~— 60.00
50.00 t———— i 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 ' 0.00

1200 1320 1440 1560
Time (min)
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‘ Hydrograph Summary Report

Hyd.| Hydrograph Peak Time
No. type flow interval
{origin) (cts) {min)
1 SCS Runoff 182.39 i

S

EXISTING.gpw

3

Hydratiow Hydrographs by Intelisolve v9,1

|

Timeto | Hyd, Inflow Maximum Total Hydrograph
peak volume hyd(s) elevation strge used description
{min) (cuft) {ft) (cuft)

725 562,740 —

EXISTING

Return Period: 10 Year

Friday, Nov 2, 2012




Hydrograph Report

Hydraflow Hydrographs by Intelisolve vg.1

Hyd. No. 1

EXISTING

Hydrograph type = SCS Runoff
Storm frequency = 10 yrs
Time interval = 1 min
Drainage area = 43.760 ac
Basin Slope = 0.0%

Tc method = USER
Total precip. = 7.00in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

S VO O T

If

Oft
5.00 min
Type il
484

Friday, Nov 2, 2012

192.39 cfs
725 min
592,740 cuft

EXISTING
QA (cfs) Hyd. No. 1 - 10 Year Q (cfs)
210.00 910.00
180.00 1 180.00
150.00 _ 150.00
120.00 120.00
90.00 90.00
60.00 ' 60.00
30.00 _ 30.00
0.00 —Armerems ' e 0.00
0 120 240 360 480 600 720 840 960 1440 1560
Time {min)

wmen Hyd No, 1
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. Hydrograph Summary Report

5

Hydraflow Hydrographs by Intelisolve v8.1
Myd.| Hydrograph | Peak | Time | Timeto Hyd. .Inflow Maximum Total Hydrograph
No. type flow  tinterval| peak volume hyd{(s) elevation strge used description
(origin) (cfs) (min) {min) {cuft) {ft) {cuit)
1 SCS Runoff | 239.60 1 725 738,351 e B T . EXISTING
EXISTING.gpw Return Period: 25 Year Friday, Nov 2, 2012
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Hydrograph Report
Hydraflow Hydrographs by Intelisoive v9.1 Friday, Nov 2, 2012

Hyd. No. 1
EXISTING

Hydrograph type

239.60 cfs
725 min
738,351 cuft
70

O ft

5.00 min
Type Hil

484

SCS Runoft : : Peak discharge
Storm frequency 25 yrs Time to peak
Time interval 1 min ' Hyd. volume

. Drainage area = 43.760 ac Curve number
Basin Slope = 0.0% Hydraulic length
Tc method USER Time of conc. (Tc)
Total precip. 8.05 in Distribution
Storm duration 24 hrs _ Shape factor

I

i

1 | I VI | I A |

Inono

EXISTING
Hyd. No. 1 -- 25 Year
240.00 . 240.00

Q (cfs) Q (cfs)

200.00 ' _ ‘ i 200.00

160.00 ' ‘ 160.00

120.00 ' 120.00

80.00 - e . - 60,00

40.00 ' _ S N ' 40.00

S S AU 90”4 N e B W
0.00 S i 0.00

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

e () Ny, 1



POST DEVELOPMENT



TOTALS

Site Area

Site Area 1,906,387 sf
43.76 ac

Impervious Area Calculation

ROW 169,926
Lots 274,664

Other/Common Areas 11,554
Total 456,144 sf
Total 10.47 ac

% Impervious 23.93%

Pre-Developed Flows

2-Year Pre Dev. Peak Flow

Intensity ‘ 5.88 in/hr
C-Factor 0.25
=C*|*A 64.33 cfs
10-Year Pre Dev. Peak Flow )
Intensity ‘ 7.23 infhr
C-Factor 0.25
Q=C**A 79.10 cis
25-Year Pre Dev. Peak Flow :
Intensity 8.15 in/hr
C-Factor . 0.25
Q=C*"A 89.17 cfs
Post-Developed Flows

2-Year Pre Dev. Peak Flow

Intensity 5.88 in/hr
C-Factor -0.42
Q=C"I*A 107.44 cfs
10-Year Pre Dev. Peak Flow

Intensity 7.23 inthr
C-Factor 0.42
Q=C*I*A ‘ 132.10 c¢fs
25-Year Pre Dev. Peak Flow

Intensity 8.15 in/hr
C-Factor 0.42

Q=C*I*A 148.91 cfs



Site Area

Site Area

Impervious Area Calculation

ROW
Lots
Other/Common Areas
Total

Total

% impervious

Pre-Developed Flows

2-Year Pre Dev. Peak Flow

Intensity
C-Factor
Q=C*I*A

10-Year Pre Dev. Peak Flow

Intensity
C-Factor
Q=C**A

25-Year Pre Dev. Peak Flow

intensity
C-Factor
Q=C*I*A

Post-Developed Flows

2-Year Pre Dev. Peak Fiow

Intensity
C-Factor
Q=C*I*A

10-Year Pre Dav. Peak Flow

Intensity
C-Factor
C=C*|*A

25-Year Pre Dev. Peak Flow

Intensity
C-Factor
Q=C*I"A

WETLAND A

88,248 sf
226 ac

12,790
6,699
11,554
31,043 sf
0.71 ac
31.60%

5.88 in/hr
0.25
3.32 cfs

7.23 in/hr
0.25
4.08 cfs

8.15 in/hr
0.25
4.60 cfs

5.88 infhr
0.47
6.25 cfs

7.23 inthr
047
768 cfs

8.15 in/hr
0.47
8.66 cfs



'

.

Hyd.| Hydrograph
No. type
(origin)

1 SCS Runoff

2 Reservoir

Hydrograph Summary Report

Hydraflow Hydrographs by Intelisclve v@.1
Peak | Time | Timeto | Hyd. Inflow Maximum Total Hydrograph
fow |interval| peak volume hyd(s} elevation | strge used description
(cfs) {min) {min} (cuft) (ft) ({cuft)
7.689 725 23,829 e B R— WETLAND A
0.368 892 5,401 1 24.50 18,471 WETLAND A

N R

WETLAND A.gpw

Return Period: 2 Year

Friday, Nov 2, 2012




Hydrograph Report

Hydraflow Hydrographs by Intelisolve vg.1

Hyd. No. 1

WETLAND A _

Hydrograph type = scCS§ Runoff ' Peak discharge
Storm frequency = 2 yrs : Time to peak
Time interval = 1 min Hyd. volume
Drainage area = 2.260 ac Curve number
Basin Siope = 0.0 % Hydraulic length
Tc method = USER Time of conc. (Tc)
Total precip. = 4.50in _ Distribution
Storm duration = 24 hrs _ Shape factor

1 I A | R | I TR P ¥

Friday, Nov 2, 2012

23,829 cuft

* Composite (Area/CN) = [(C.710 x 98) + {1.550 x 77}/ 2.260

WETLAND A
Q (cfs) Hyd. No. 1 -- 2 Year
8.00
6.00
4.00
2.00
MM
0.00 o]

0 120 240 360 480 600 720 840 960

e [yl N, 1

1320 1440 1580
Time (min)

Q {(cfs)
8.00

6.00

4.00

2.00

0.00



Hydrograph Report

Hydraflow Hydrographs by Intefisolve va, 1 ‘ ) Friday, Nov 2, 2012 .
Hyd. No. 2
WETLAND A
Hydrograph type = Reservoir . Peak discharge = 0.368 cfs
Storm frequency = 2 yrs Time to peak = 892 min
Time interval = 1 min : Hyd. volume = 5,401 cuft
Inflow hyd. No =1 -WETLAND A , Max. Elevation = 24.50 ft
Reservoirname = WETLAND A Max. Storage = 18,471 cuft
Storage Indication method used.
WETLAND A
Qlcfs) Hyd. No.2 -2 Year Q {cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 0.00

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

Time (min)

ez Hyd No, 2 e Hyd NO. 1 E?TTWETbmlmomgeusaj:1&47icWI




Pond Report

4

Hydraflow Hydrographs by Intelisolve v9.1

Pond No. 1 - WETLAND A
Pond Data

Contours - User-

defined contour areas. Conic methed used for volume calculation. Begining Elevation = 22.50 ft

Friday, Nov 2, 2012

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Iner, Storage {cuft) Total storage (cuft)
0.0 22.50 00 0 0
0.50 23.00 1,887 314 314
150 24.00 11,231 5,907 6,221
2.50 25.00 40,650 24,413 30,635
Culvert / Orifice Structures Weir Structures
[A] [B] [C1 [PrfRsr] [A]  [B] IC] [D]
Rise (in) = 0.00 0.00 0.00 0.00 ' Crestlen (ft) = 22200  0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El (f) = 24.50 0.00 0.00 0.00
No, Barrels =0 e o 0 Weir Coeff. = 3.00 - 3.33 3.33 3.33
Invert EI. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Broad -
Length {ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No Na “No
Slope (%) = 0.00 0.00 0.00 na
N-Value = .13 013 013 n‘a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(infhr) = 0.000 (by Contour)
Multi-Stage = nfa No No No TW Elev. {ff) = 0.00
Note: Guivert/Orilice outflows are analyzed under inlet (ic) and outlet {oc) control. Weir risers checked for orifice conditions {ic) and submergence (s).
Stage / Storage / Discharge Table : .
Stage Storage  Elevation Clv A CivB ClvC PrfRsr WrA wrB wrc WrD Exfil User Total
ft cuft ft efs cfs cfs cfs cfs cfs cfs cfs cfs cfs efs
0.00 0 22.50 - - - 0.00 - - - 0.00 -
0.05 | 22.55 - -- 0.00 - - - - 0.00
0.10 % 22,60 - 0.00 - 0.00
.15 94 22,65 - e 0.00 - - - 0.00
0.20 126 22.70 0.00 - - - 0.00
0.25 157 22,75 - - 0.00 - - 0.00
0.30 189 22.80 -- - - 0.00 - - 0.00
0.35 220 22.85 - 0.00 - - 0.00
0.40 252 22.90 - 0.00 - - - - 0.00
0.45 283 22.095 - - 0.00 - - 0.00
0.50 314 23.00 - - 0.00 - - - - - 0.00
0.60 905 23.10 - - - 0.00 - 0.00
0.70 1,496 23.20 - - 0.00 - - 0.00
0.80 2,086 23.30 - 0.00 - - - - - 0.00
0.90 2,877 23,40 - - - 0.00 0.00
1.00 3,268 23.50 - - 0.00 - - -~ - 0.00
1.10 3,858 23.60 - - 0.00 - - 0.00
1.20 4,449 23.70 - - -- -~ 0.00 - - - 0.00
1.30 5,040 23.80 - - 0.00 - - 0.00
1.40 5,630 23.80 - . 0.00 - - - 0.00
1.50 8,221 24,00 - - - 0.00 - - 0.00
1.60 8,662 2410 - 0.00 - - - - .00
1.70 11,104 24.20 - - - 0.00 - - - - 0.00
1.80 13,545 24,30 - - .- 0.00 -- - 0.00
1.90 15,986 24.40 -- - - 0.00 - - - - - 0.00
2.00 18,428 24.50 - 0.00 - - 0.00
2.10 20,869 24.60 - - 21.06 - - 21.06
2.20 23,311 24.70 - - - 59.57 - - - 59.57
2.30 25,752 24.80 - - - - 109.44 - - - 109.44
2.40 28,193 24.90 v 168.49 - - - - - 168.49
2.50 30,835 25.00 - - 23547 - - - 235.47
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Hydrograph Summary Report |

Hydraflow Hydrographs by Intelisolve v9.1

Hyd.| Hydrograph Time | Timeto Hyd. | Inflow Maximum Total Hydrograph
No. type interval | peak volume - hyd(s) elevation strge used description
{origin) (min} | (min) {euft) (ft) {cuft)
SGS Runoff 1 724 43485 | o | | . WETLAND A
Reservoir 1 731 25,057 1 - 24.54 19,370 WETLAND A
E——
WETLAND A.gpw Return Period: 10 Year Friday, Nov 2, 2012
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Hydrograph Report -

Hydrafiow Hydrographs by Intelisolve va.1

Friday, Nov 2, 2012

wemm Hyd N, 9

Hyd. No. 1
WETLAND A
Hydrograph type = SCS Runoff Peak discharge = 13.74 cfs
Storm frequency = 10 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 43,485 cuft
____ Drainage area =2.260 ac Curve number = 84*
Basin Slope = 00% Hydraulic length = 0 ft
Te method = USER Time of conc. (Te) = 5.00 min
Total precip. = 7.00in Distribution = Type Ili
Storm duration = 24 hrs Shape factor = 484
* Compoasite (Area/CN) = [(0.710 x 98) + (1.550 x 77)] / 2.260
WETLAND A
Q(cfs) Hyd. No. 1 - 10 Year Q (cfs)
14.00 W\ — 14.00
12.00 —j——— 12.00
10.00 —P‘—'——_—_ 10.00
8.00 8.00
6.00 ) : 6.00
4.00 ', ? 4.00
2.00 -L\L 2.00
- . _ - .
0.00 ‘ ' ' ' Mﬁﬁ" | Pt () 00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time {min)
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve V9.1 ' A . Friday, Nov 2, 2012
Hyd. No. 2
WETLAND A
Hydrograph type = Reservoir Peak discharge = 8.129 cfs
Storm frequency = 10 yrs Time to peak = 731 min
Time interval = 1 min Hyd. volume = 25,057 cuft
inflow hyd. No =1-~WETLAND A ' Max. Elevation = 24.54 ft
Reservoir name = WETLAND A ‘ Max. Storage = 19,370 cuft
Storage Indication method used.
WETLAND A
Q(cfs) Hyd. No. 2 - 10 Year Q (cfs)
14.00 ’ ‘ 14.00
12.00 , { ( T 12.00
10.00 ‘ /J ’ 10.00
8.00 , 8.00
6.00 6.00
, |
4.00 . } !’ 4.00
2.00 {) ) K )( 2.00
0.00 i ' ' i 0.00
0 120 240 360 480 00 720 840 960 1080 1200 1320 1440 1560
Time {min)

weemmns Hyd No., 2 e Hyd No. 1 UTTTHT Total storage used = 1 9,370 cuft



Hydrograph Summary Report

Hyd.| Hydrograph

Peak Time

8

Hydraflow Hydrographs by Intelisalve v9.1

Timeto | Hyd. Inflow Maximum Total Hydrograph
No. type flow linterval| peak volume hyd(s} elevation | strge used description
{origin) (cfs) (min) | {(min) {cuft) {ft} . {cuft)
1 SC8 Runoff | 16.2¢ 1 724 51,973 e T WETLAND A
2 Reservoir 14.04 1 727 33,545 1 24,57 20,056 WETLAND A

WETLAND A.gpw

Return Period: 25 Year

Friday, Nov 2, 2012




Hydrograph Report

Rydraflow Hydrographs by intelisclve va.1 . ] Friday, Nov 2, 2012
Hyd. No. 1

WETLAND A ‘

Hydrograph type = SCS Runoff | Peak discharge = 16.29 cfs
Storm frequency = 25 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 51,973 cuft

. Drainage area—— = 2260 ac Curve number = 84" '

Basin Slope = 0.0% ' Hydraulic length = 0 ft

Tc method = USER : Time of cone. (T¢) = 5.00 min

Total precip. = 8.051in Distribution = Type Il

Storm duration = 24 hrs ' Shape factor = 484

* Composite (Area/CNj = [{0.710 x 98} + (1.550 x 77)} / 2.260

WETLAND A

Q (cfs) Hyd. No. 1 - 25 Year Qets)

18.00 : 18.00

15.00 15.00

12.00 : 12.00
9.00 ‘ 9.00
6.00 g{ ' 6.00
3.00 : : 3.00

_ WIS -

0.00 sl 0.00

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

Time (min)
wmememe Hydl No, 1|
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve vo.1 : 7 Friday, Nov 2, 2012 .

Hyd. No. 2

WETLAND A

Hydrograph type = Reservoir Peak discharge = 14.04 _Cfs

Storm frequency = 25 yrs Time to peak = 727 min

Time interval = 1 min ' Hyd. volume = 33,545 cuft
~— —Inflowhyd. No.— =1 - WETLAND A Max. Elevation = 24.57 ft

Reservoir name = WETLAND A , Max. Storage = 20,056 cuft

Storage Indieation method used.

WETLAND A
Q (cfs) Q (cfs)

Hyd. No. 2 -- 25 Year

18.00 18.00
N | |

15.00 ' 15.00

12.00 12.00

9.00 ' 9.00

6.00 - : - 6.00

3.00 3.00
WM i
' ‘ 0.00

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

0.00

..............

wememn Hyd No, 2 = Hyd No. 1 LTI Total storage used = 20,056 cuft



WETLAND B

Site Area

Site Area 346,917 sf
7.95 ac

Impervious Area Calcuiation

ROW 41,151
Lots 37.819
Other/Common Areas
Total 78,870 sf
Total 1.81 ac
% Impervious 22.76%

Pre-Developed Flows

2-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

10-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

26-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

Post-Developed Flows

2-Year Pre Dev. Peak Flow
" Intensity

C-Factor

Q=C*I*A

10-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I"A

25-Year Pre Dev, Peak Flow
Intensity
C-Factor
Q=C*I*A

5.88 in/hr
0.25
11.71 cfs

7.23 inthr
“0.25
14.40 cfs

8.15 in/hr
0.25
16.23 cfs

5.88 inthr
0.41
18.17 cfs

7.23 inthr
0.41
23.57 cfs

8.15 inhr
0.41
26.57 cfs
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Hydrograph Summary Re
y . g p y H p@ﬁ Hydraflow Hydrographs by Intelisoive v9.1

Hyd.| Hydrograph Peak Time | Timeto Hyd. . Inflow Maximum Total Hydrograph

No. type How |interval| peak volume hyd(s) elevation strge used description

{origin) {cfs) {min) (min) {cuft) {ft) (cuft)
i | SC8Runcf | 34.64 1 725 106,705 e WETLAND B
2 Reservoir 2.724 1 809 40,745 1 24.22 67,393 WETLAND B

WETLAND B.gpw

Return Period: 2 Year

Friday, Nov 2, 2012




Hydrograph Report

Hydraflow Hydrographs by Infelisolve vg.1 Friday, Nov 2, 2012
Hyd. No. 1

WETLAND B 7

Hydrograph type = SCS Runof | Peak discharge = 34.64 cfs
Storm frequency = 2 yrs : Time to peak = 725 min

Time interval = 1 min Hyd. volume = 106,705 cuft
Drainage area = 11.580 ac Curve number = 80"

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (T¢) = 5.00 min

Total precip. = 4.50in Distribution = Type Il

Storm duration = 24 hrs : Shape factor = 484

* Composite {Area/CN) = [(1.810x98) + (9.770 x 77/ 11.580

WETLAND B
Q (cfs) Hyd. No. 1 - 2 Year Q (cfs)
35.00 35.00
30.00 - 30.00
25.00 4 25.00
s000 1 R I
15.00 - 15.00
K L e N S N SO I R 1000
so0 L o - . _ s 00
- M4 . s
0.00 ezarmer?’”] 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (mir)
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve vo,1 _ : Friday, Nov 2, 2012
Hyd. No. 2
WETLAND B
Hydrograph type = Reservoir Peak discharge = 2.724 cfs
Storm frequency = 2 yrs : , Time to peak = 809 min
Time interval = 1 min Hyd. volume = 40,745 cuit -
————Inflow-hyd-No,— = 1T-WETLAND B . Max. Elevation = 2422 ft
Reservoirname = WETLAND A Max, Storage = 67,393 cuft
Storage Indication method used.
WETLAND B
Q (cfs) Myd. No. 2 -- 2 Year Q {cfs)
35.00 35.00
30.00 30.00
2500 4— {7 — 1 2500
20.00 — h 2000
15.00 o N— 15.00
10.00 10.00
5.00 4 5.00
0.00 ko ' - ' 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

s [yl No. 2 wvmeme Hyd No. 1 [11T] Total storage used = 67,393 cuft




Pond Report

4

Hydraflow Hydrographs by Intelisolve vo.1

Pond No. 1 - WETLAND A
Pond Data

Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 21.50 f

Friday, Nov 2, 2012,

Stage / Storage Table
Stage (ft) Elevation (ft} Contour area (sqft)  Incr. Storage {cuft) Total storage (cuft)
0.00 21.50 00 0 0
0.50 2200 3,049 508 508
1.50 23.00 25,081 12,283 12,791
2.50 24.00 53,061 38,192 50,983
3.50 25.00 98,096 74,882 125,885
Culvert/ Orifice Structures Weir Structures
[A] [B] [C]1 [PriRsr] [A] [B] [C] (D]
Rise (in) = 0.00 0.00 0.00 0.00 Crestlen(ff) = 15000 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 2420 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff, = 3.00 3.33 3.33 3.33
Invert EL (ft) = .00 0.00 0.00 0.00 Welr Type = Broad -
Length {ft) = 0.00 0.00 ¢.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.0¢ n/a
N-Value = 013 .013 013 nfa
Orifice Coeff. = (.60 0.60 0.60 0.60 Exfil.{in/hr) = 0.000 (by Contour)
Multi-Stage = nfa No Na No TW Elev. (fi) = 0.00
Note: Culver/Crifice outflows are analyzed under inlet {ic) and outiet {oc) control. Weir risers checked for orifice condilions (ic} and submergence (s).
Stage / Storage / Discharge Table
Stage Storage  Elevation Clva ClvB ClvC PrfRsr WrA WrBs WrC WrD Exfil User Total
it cuft ft cfs cfs cfs - cfs . cfs cfs cfs cfs cfs cfs cfs
0.00 0 21.50 - - .00 - - - - 0.00
0.05 51 21,55 - - 0.00 - 0.00
0.10 102 21.60 - 0.00 - - - - 0.00
0.15 152 21.65 - 0.00 — 0.00
0.20 203 21.70 . - 0.00 - - - 0.00
0.25 254 21.75 - - .00 - - 0.00
0.30 305 21.80 - - - 0.00 - - 0.00
0.35 356 21.85 - 0.00 - -- 0.00
0.40 406 21.80 - - 0.00 - - . e 0.00
0.45 457 21.95 - - 0.00 - - - 0.00
0.50 508 22.00 - - .00 -- - - 0.00
0.80 1,736 2210 - -= 0.00 -- - - 0.00
0.70 2,865 22,20 - - 0.00 - - 0.00
0.80 4,193 2230 -- 0.00 - - - - 0.00
0.90 5,421 22.40 - . 0.00 - . - 0.00
1.00 6,649 22 50 - - - 0.00 - - 0.00
1.10 7,878 22.80 - 0.00 - - - 0.00
1.20 9,106 22.70 . -- 0.00 - - - 0.00
1.30 10,334 22.80 - -- - - 0.00 - - 0.00
1,40 11,562 22.90 - 0.00 . - - - 0.00
1.50 12,791 23.00 . — - - 0.00 - - - 0.00
1.60 16,610 23.10 - - 0.00 - - 0.00
1.70 20,429 23.20 - 0.00 - - - 0,00
1.8 24,248 23.30 - - 0.00 - 0.00
1.90 28,068 23.40 - - 0.00 - - - - - 0.00
2.00 31,887 23.50 - - 0.00 - - - - 0.00
210 35,706 23.60 - 0.00 - - - 0.00
2.20 39,525 23.70 - - - 0.00 - - - 0.00
2.30 43,344 23.80 - . - 0.00 - - - - 0.00
2.40 47,164 23.90 . - - 0.00 - - 0.00
2.50 50,983 24.00 - 0.00 - -~ - - 0.00
2.60 58,471 24.10 - — 0.00 - - - - 0.00
2,70 65,959 24.20 - 0.00 - - 0.00
2.80 73,448 24.30 - - - 1423 - - 14.23
2.90 80,936 24.40 - - 40.25 - - - - 40.25
3.00 88,424 24.50 - - -- 73.94 - — 73.94
3.10 95,912 24.80 - - - - 113.84 - -- 113.84

Conlinues on next page...



Stage / Storage / Discharge Table

WETLAND A

Stage Storage

ft cuft
320 103,401
3.30 110,889
3.40 118,377
3.50 125,865

...End

Elevation
ft

24.70
24.80
24,90
25.00

CivA
cfs

ClvB
cfs

CivC
cfs .

PriRsr
cfs

Wr A
cfs

158.10
209.714
263.55
321.89

Wr B
cfs

WrD Exfil
cfs

cfs

User
cfs

Total
cfs

159.10
208.14
263.55
321.99
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Hydrograph Summary Report

WETLAND B.gpw

6
Hydraflow Hydrographs by intelisolve v9.1
Hyd.| Hydrograph Peak | Time | Timeto | Hyd. Inflow Maximum Total Hydrograph
No. type flow |interval| peak volume hyd(s} elevation strge used description
{origin) (cfs) {min) (min) {cutt) {ft) (cuft)
1 | SCSRunoff | 65.18 725 203,500 T - WETLAND B
2 Reservoir 38.46 i 731 137,540 -1 24.39 ‘80,'420 WETLAND B

Return Period: 10 Year

Friday, Nov 2, 2012




Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Nov 2, 2012

Hyd. No. 1
WETLAND B

Hydrograph type
Storm frequency
Time interval

65.18 cfs
725 min
203,500 cuft

SCS Runoff | Peak discharge
10 yrs Time to peak
1 min Hyd. volume

80*
Oft
5.00 min
Type Il
484

11.580 ac Curve number
0.0 % Hydraulic length
USER | Time of conc. (Tc)
7.00 in Distribution

24 hrs ' : Shape factor

Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

| S | A I I T A R T

(L | T VA TR VI [

* Compasiie (Area/CN) = [(1.810 x 98) + (9.770 x 77)]/ 11.580

WETLAND B
Hyd. No. 1 -- 10 Year
70.00 : 70.00

Q (cfs) Q (cfs)

60.00 — 60.00

50.00 |- : 50.00

40.00 +— ' ' —— 40.00

10.00 —— ' . ' 10.00

SRR SRR N R I Y A \mw SNV S IS R A

0.00 0.00

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

Time (min)
e Hyd N, 1



* Hydrograph Report
Hydraflow Hydrographs by Intelisolve va.1 : Friday, Nov 2, 2012

Hyd. No. 2
WETLAND B

38.46 cfs
731 min
137,540 cuft
24.39 ft
80,420 cuft

Hydrograph type = Reservoir : Peak discharge
Storm frequency = 10 yrs Time to peak
Time interval = 1 min Hyd. volume

fflﬁﬂowfhyd?f\lo.i?*ﬁ’WETLAND B : _ Max. Elevation
Reservoir name = WETLAND A Max. Storage

[T | R I I

Storage Indication method used,

WETLAND B
Hyd. No. 2 -- 10 Year
70.00 T= ‘ : 70.00

Q {cfs) Q {cfs)

60.00

60.00 -

40.00 : B P .

10.00 10.00

- _ - E N 0.00
O 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)

0.00

swmmecn Hyd No, 2 wrmemn Hy No. 1 ' [T Total storage used = 80,420 cuft
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Hydrograph Sum
y g p maﬂ'y R@p@ rt Hydraflow Hydrographs by Intelisolva vg.1

Hyd.| Hydrograph Peak Time | Timeto Hyd. Inflow Maximum _ Total Hydrograph

No. type How |interval| peak volume hyd(s) elevation | strge used description

(origin) {cfs) {min) {min) (cuft) {ft) {cuft)
1 SCS Runoff | 78.25 1 724 245,871 SuaeT IS I WETLAND B
2 Reservoir 61.76 1 728 179,811 1 24,46 85,716 WETLAND B

uVETLAND B.gpw

Return Period: 25 Year

Friday, Nov 2, 2012




Hydrograph Report

10

Hydraflow Hydrographs by intelisoive vg.1

Friday, Nov 2, 2012

Hyd. No. 1

WETLAND B

Hydrograph type = SCS Runoff Peak discharge = 78.25 cfs
Storm frequency = 25 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 245,871 cuft
Drainage area = 11.580 ac Curve number = 80"

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 8.05in Distribution = Type llI

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN} = [(1.810 x 98) + (9.770 x 77)] / 14.580

WETLAND B

Q (cfs) Hyd. No. 1 — 25 Year Q (ofs)
80.00 ' 80.00
70.00 70.00
60.00 -— ~ 60.00
50.00 4 1 5000
40.00 7 : 40.00
30.00 — — 30.00
20.00 20.00
10.00 - — L 10.00

000 L2 i s H— 0.00

0 120 240 360 480 600 - 720 840

s Hyd NO. 1

960 1080 1200 1320 1440
Time (min)



Hydrograph Report

1

Hydraflow Hydrographs by Intelizolve v, 1

Friday, Nov 2, 2012

Hyd. No. 2
WETLAND B
Hydrograph type = Reservoir Peak discharge = 61.76 cfs
Storm frequency = 25 yrs Time to peak = 728 min
Time interval = 1 min Hyd. volume = 179,911 cuft
- inflowhyd"No. = 1-WETLAND B  Max. Elevation = 24.46 ft
Reservoir name = WETLAND A Max. Storage = 85,716 cuft
Storage Indication method used.
WETLAND B
Q2 (cfs) " Hyd. No. 2 -- 25 Year Q (cfs)
80.00 ~— - 80.00
70.00 70.00
60.00 ~———— 60.00
50.00 -— 50.00
40.00 40.00
30.00 +— " - 7 30.00
20.00 - 20.00
10.00 - 10.00
O-OO B — —— & 5 | -I.--‘w.».m_r . TR STINY J—— . 0.00
0 120 240 360 480 600 720 840 980 1080 1200 1320 1440 1560
S Time {min)
seiomes Hydd N, 2 e Hyd No, 1 {THITIT Tota! storage used = 85,716 cuft



WETLAND C

Site Area

Site Area 450,922 sf.
10.35 ac

Impervious Area Calculation

ROW 44 660
Lots 61,407
Other/Common Areas
Total 106,067 sf
Tolal 243 ac
% Impervious 23.52%

Pre-Developed Flows

2-Year Pre Dev. Peak Flow

Intensity : 5.88 in/hr
C-Factor 0.25
Q=C"I*A 15.22 ¢fs

10-Year Pre Dev. Peak Flow

intensity ) 7.23 infhr
C-Factor 0.25
Q=C*T"A 18.71 cfs

25-Year Pre Dev. Peak Flow

Intensity 8.15 in/hr
C-Factor 0.25
Q=C*I*A 21.09 cfs

Post-Developed Flows

2-Year Pre Dev. Peak Flow

Intensity ‘ 5.88 in/hr
C-Factor 0.41
Q=C*T*A : 25.24 cfs

10-Year Pre Dev. Peak Flow

Intensity 7.23 infor
C-Factor 0.41
Q=C*I*A . 31.03 c¢fs
25-Year Pre Dev. Peak Flow

Intensity 8.15 in/hr
C-Factor i 0.41

Q=C"I"A 34.98 cfs



»

Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve vg.1
Hyd.| Hydrograph | Peak | Time | Timeto Hyd. Inflow Maximum Total Hydrograph
No. type flow linterval| peak volume hyd(s) elevation strge used description
(origin) {cts) (min} {min) {cuft) () {cuft)
1 SCS Runoff | 33.09 1 725 102,133 el E— WETLAND C
2 | Reservolr 10.37 1 744 53,789 1 2463 50,315 WETLAND C

WETLAND C.gpw

Return Period: 2 Year

Friday, Nov 2, 2012




Hydrograph Report

Hydraflow Hydrographs by Intelisolve v, 1

Friday, Nov 2, 2012

Hyd. No. 1
WETLAND C
Hydrograph type = SCS Runoff Peak discharge = 33.09 cfs
Storm frequency = 2 yrs Time to peak = 725 min
Time interval = 1 min Hyd. volume = 102,133 cuft
Drainage area = 10.350 ac Curve number = 82*
Basin Slope = 00% Hydraulic length = 0 fi
Te method = USER Time of conc. (Te) = 5.00 min
Total precip. = 4.50 in Distribution = Type Ill
Storm duration = 24 hrs Shape factor = 484
* Composite {Area/CN) = [(2.430 x 98) + (7.920 x 77)1/10.350
WETLAND C
Q (cfs) Hyd. No. 1 - 2 Year @ (cfs)
35.00 ‘ 35.00
30.00 - _ 30.00
25.00 4——| w | 2500
20.00 -~ 20.00
T i s e 15,00
10.00 10.00
5.00 - 5.00
. e N 5 SN N O N
S DU B . N .
M - MW‘ N
0.00 0.00

o 120 240 360 480 600 720 840

= Hyd N, 1

960 1080 1200 1320 1440 1560
Time {min)



Hydrograph Report

Hydrafiow Hydregraphs by Intelisolve vg.1

Friday, Nov 2, 2012

Hyd. No. 2
WETLAND C
Hydrograph type = Reservoir Peak discharge = 10.37 cfs
Storm frequency = 2 yrs Time to peak = 744 min
Time interval = 1 min Hyd. volume = 53,789 cuft
- —lnflow-hyd:-No——="1-WETLAND C Max. Elevation = 2463 ft
Reservoirname = WETLAND C Max. Storage = 50,315 cuft
Storage Indication method used.
WETLAND C _
Q@ (cfs) Hyd. No. 2 -- 2 Year Q (cfs)
35.00 35.00
30.00 ) 7 30.00
25.00 25.00
20.00 _ 20.00
15,00 15.00
10.00 ' 10.00
5.00 4- 5.00
0.00 al i i 0.00

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

,,,,,,,,,,

Time (min)

ey N, 2 weeswee Hyd Na. 1 T Totai storage used = 50,315 cuft



.~ Pond Report 4

Hydratlow Hydrographs by Intelisclve va.1 Friday, Nov 2, 2012
Pond No. 1 - WETLAND C
Pond Data

Contours - User-defined contour areas. Conic method used for valume caiculation. Begining Elevation = 23.50 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft)  Incr. Storage {cuft) Total storage {cuft)

0.00 23.50 00 0 0

0.50 24.00 o 30,542 5,090 5,080

T.50 25.00 - 124,169 72,091 77,180
Cuivert/ Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] _ [A] [B] [C] [D]

Rise (in) = 0.00 0.00 0.00 0.00 Crestlen(ft} = 40000  0.00 0.00 0.00
Span (in) = 0.0¢ 0.00 0.00 0.00 -+ Crest EL (it} = 24.60 0.00 0.00 .00
No. Barrels =0 0 0 0 ~ Weir Coeff, = 3.00 3.33 3.33 3.33
Invert El. {ft) = 0.00 0.00 0.00 0.00 Weir Type = Broad - - -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 013 .013 n/a
Orifice Coeff, = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Contour)
Multi-Stage = nla No No No TW Elev. (it} = 000

Note: Culvert/Crifice autilows are analyzed under inlet (ic) and ouilet (oc) contral. Weir risers checked for orifice condiions {ic} and submergence (s).

Stage / Storage / Discharge Table :
Stage Storage  Elevation ClvA CivB CivC PrfRsr WrA wr B Wr C WrD Exfil User Total

it cuft ft cfs cfs cfs cfs cis cfs cfs cfs cfs cfs cfs
0.00 0 23.50 0.00 0.00
G.05 509 23.55 0.00 0.00
0.10 1,018 23.60 0.00 0.00
0.15 1,527 23.65 - 0.00 0.00
0.20 2,036 23.70 0.00 0.00
"0.25 2,545 23.75 0.00 .00
6.30 3,054 23.80 0.00 0.00
0.35 3,563 23.85 0.00 0.00
0.40 4,072 23.90 0.00 0.00
0.45 4,581 23.95 - 0.00 o 0.00
0.50 5,090 24.00 - 0.00 0.00
0.60 12,209 24.10 — 0.00 0.00
0.70 19,508 24.20 .- — - - 0.00 — e - - — 0.00
0.80 26,717 24.30 — 0.00 0.00
0.90 33,926 24.40 0.00 0.00
1.00 41,135 24.50 0.00 0.00
1.10 48,344 24.60 0.00 0.00
1.20 55,553 24,70 3795 - 37.95
1.30 62,762 24.80 107.33 - —  107.33
1.40 69,971 24.90 197.18 197.18

1.50 77,180 25.00 30358 - — = 30358



- 5
. Hydrograph Su
y g p m na ry R@p@ rﬁ Hydraflow Hydrographs by Intelisolve vo.1
Hyd.| Hydrograph Peak Time | Timeto Hyd. . Inflow Maximum Total Hydrograph
No. type flow {interval| peak volume hyd(s)} elevation strge used description
(origin) (cfs) (min} {min) {cutt) (1) {cuft)
1 | SCSRunoff - | 60.85 1 724 190,475 Y IR (R — WETLAND C
2 Reservoir 5B.77 1 726 142,130 1 24.73 57,509 WETLAND C

EVETLAND C.gpw

Return Period: 10 Year

Friday, Nov 2, 2012




Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.1 Friday, Nov 2, 2012

Hyd. No. 1

WETLAND C ‘

Hydrograph type = SCS Runoff ' | Peak discharge = 60.65 cfs

Storm frequency = 10 yrs : Time to peak = 724 min

Time interval = 1 min Hyd. volume = 190,475 cuft
~ Drainagearea = 10.350 ac Curve number = 827

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Te) = 5.00 min

Total precip. = 7.00in Distribution = Type lll

Storm duration = 24 hrs . Shape factor = 484

* Composite {Area/GN) = [(2.430 x 98) + (7.920 x 77)] / 10.350

WETLAND C

Q (cfs) Hyd. No. 1 - 10 Year Q {cfs)

70.00 70.0C

60.00 _ '. - - 60.00

50.00 50.00

40.00 40.00

20,00 T e e S R I A 1 2000

o e i e E W & W SR DR ISR D 2000

00 o . - , 1 1000

000 Lot , . L 000

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

Time {min)
weanss Hyd No. 1
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Hydrograph Report

Hydraflow Hydrographs by Inteiisolve v8.1

Friday, Nov 2, 2012

Hyd. No. 2
WETLAND C
Hydrograph type = Reservoir Peak discharge = 56.77 cfs
Storm frequency = 10 yrs Time to peak = 726 min
Time interval = 1 min Hyd. volume = 142,130 cuft
Inflow hyd. No. = 1-WETLAND C Max. Elevation = 2473 ft
Reservoirname = WETLAND C Max. Storage = 57,509 cuft
Storage Indication method used.
WETLAND C
Q (cfs) Hyd. No. 2 - 10 Year G (cfs)
70.00 3 70.00.
60.00 - 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 N 10.00
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
‘ Time (min)

semn Hyd No. 2 s Hyd NO, 1 . LI Total storage used = 57,509 cuft



- Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v9.1
Hyd.| Hydrograph Peak Time | Timeto Hyd. Inflow Maximum Total Hydrograph
No. type flow |interval| peak volume hyd(s) elevation | sirge used description
(origin) {cts) {(min) | (min) {cutt) {ft) (cuft)
1 SCS Runoff | 72.35 1 724 228,873 T —— WETLAND C
2 | Reservoir 69.05 1 726 180,529 | | 2474 58,785 WETLAND C

WETLAND C.gpw

Return Period: 25 Year Friday, Nov 2, 2012




Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.1

Friday, Nov 2, 2012

Hyd. No. 1
WETLAND C
Hydrograph type = SCS Runoff Peak discharge = 72.35¢cfs
Storm frequency = 25 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 228,873 cuft
Drainage area = 10.350 ac Curve number = 82°
Basin Slope = 0.0 % Hydraulic length = O ft
Te method = USER Time of conc. {Te) = 5.00 min
Total precip. = 8.05 in Distribution = Type Il
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(2.430 x 98) + (7.920 x 77)] / 10.350
WETLAND C
Q(cfs) iHMyd. No. 1 -- 25 Year QA (cfs)
80.00 : : : T 80.00
70.00 — 70.00
60.00 60.00
50.00 . 50.00
40.00 40.00
30.00 30.00
20.00 + ma ~ 20.00
10.00 - 10.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

e Hyd N, 1



Hydrograph Report

10

Hydraflow Bydrographs by Intelisolve va.1

Friday, Nov 2, 2012

Hyd. No. 2

WETLAND C

Hydrograph type = Reservoir Peak discharge = 69.05 cfs
Storm frequency = 25 yrs Time to peak = 726 min

Time interval = 1 min Hyd. volume = 180,529 cuft
Inflow hyd. No. = 1-WETLAND C Max. Elevation = 24.74 1t
Reservoirname = WETLAND C Max. Storage = 58,785 cuft
Storage Indication method used.

WETLAND C

Q (cfs) Hyd. No. 2 -- 25 Year Q {cts)
80.00 80.00
70.00 _ 70.00
50.00 5 O B 50,00
50.00 +———— - — 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00

0.00 M 0.00

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

e Hyd No. 2 s Hyd No. 1 LT Total storage used = 58,785 cuft

Time (min)



WETLAND D

Site Area

Site Area 64,141 sf
1.47 ac

Impervious Area Calculation

ROW
Lots 11,432
Other/Common Areas
Total 11,432 sf
Total 0.26 ac
% lmpervious 17.82%

Pre-Developed Flows

2-Year Pre Dev. Peak Flow

Intensity 5.88 in‘hr
C-Factor 0.25
Q=C**A 2.16 cls

10-Year Pre Dev. Peak Flow

Intensity ) - 7.23 inthr
C-Factor ] 0.25
Q=C"I"A . 2.66 cfs

25-Year Pre Dev. Peak Flow

Intensity 8.15 in/hr
C-Factor 0.25
Q=C*I"A 3.00 cfs

Post-Developed Flows

2-Year Pre Dev. Peak Flow

Intensity ‘ 5.88 in/hr
C-Facter 0.37
Q=C*I"A : 3.24 cfg

10-Year Pre Dev. Peak Flow

Intensity 7.23 in/hr
C-Factor 0.37
Q=C*"I*A 3.99 cfs

25-Year Pre Dev. Peak Flow

Intensity . 8.15 inshr
C-Factor ‘ 0.37
Q=C*I"A 4.50 cfs



\

Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v9.1

Inflow

Hyd.| Hydrograph | Peak | Time | Timeto | Hyd. Maximum Totat Hydregraph
No. typ.e flow |interval| peak volume hyd(s) elevation | strge used description
(origin) {cfs) (min) | (min) {cuft) (ft) {cuft)
1 | SCSRunoff | 4.549 1 725 | 14,022 I T WETLAND D
2 | Reservoir 0.181 1 936 2,792 1 23.50 11,251 WETLAND D

WETLAND D.gpw

Return Period: 2 Year

Friday, Nov 2, 2012




" Hydrograph Repori

Hydraflow Hydrographs by Intelisolve vg.1

Friday, Nov 2, 2012

cmenes Hyd No. 1

Hyd. No. 1
WETLAND D
Hydrograph type = SCS Runoff Peak discharge = 4.549 cfs
Storm frequency = 2 yrs Time to peak = 725 min
Time interval = 1 min Hyd. volume = 14,022 cuft

-~ —Drainage area = 1.470 ac Curve number = 81~
Basin Slope = 0.0% Hydraulic length = O ft
Te method = USER Time of conc. (Te) = 5.00 min
Total precip - = 4.50 in Distribution = Type IlI
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [{0.260 x 98) + (1.210 x 70/ 1.470

WETLAND D
U {cfs) Hyd. No. 1 -- 2 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 el . 0.00
O 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
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Hydrograph Report
Hydraflow Hydrographs by Inteiisolve v9.1 B Friday, Nov 2, 2012
Hyd. No. 2
WETLAND D
Hydrograph type = Reservoir Peak discharge = 0.181 cfs
Storm frequency = 2 yrs Time to peak = 936 min
Time interval = 1 min Hyd. volume = 2,792 cuft
———Inflowhyd.No: = 1T-WETLAND D Max. Elevation = 23.50 ft
Reservoir name = WETLAND D . Max. Storage = 11,251 cuft
Storage Indication method used. V‘
WETLAND D
Q (cfs) Hyd. No. 2 -- 2 Year - Q@ (ets)
5.00 ' _ 500
4.00 _ 4.00
3.00 3.00
2.00 | 2,00
1,00 | 1.00
0.00 i : - 0.00

0 120 240 360 480 800 720 840 960 1080 1200 1320 1440 1560
Time (min)

wemsne (Hyd No, 2 s My} WO, 1 Co T Total storag'e' used = 11,251 cuft




Pond Report

4

Hydraflow Hydrographs by Intelisolve vo.1 Friday, Nov 2, 2012

Pond No. 1 - WETLAND D
Pond Data

Contours - User-defined contour areas. Conic method used for valume caleulation. Begining Elevation = 22.00 ft

Stage / Storage Table

Stage {ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage {cuft)

0.00 22.00 413 . 0 0

1.00 23.00 9,213 3,858 3,858

2.00 24.00 21,083 14,743 18,601
Culvert/ Orifice Structures Weir Structures

[A] [B] [C] [PriRsr] [A] [B] [C] [D]

Rise {in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 133.00 0.00 .00 0.00
Span (in} = (.00 0.00 .00 .00 Crest El. (ft} = 23.5_50 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.00 3.33 3.33 3.33
Invert EL (ff) = 0.00 0.00 0.00 0.00 Weir Type = Broag. -
Length {ft) = 0,00 0.00 0.00 0.00 © Muiti-Stage =No No No No
Slope (%) = 0.00 0.00 0.00 nfa
N-Value = .013 .013 .013 n/a
Qrifice Coeff, = (.60 0.60 0.60 0.8C Exfil.(in/hr) = (.000 {by Contour)
Multi-Stage = nfa No No No TW Elev. (ft) = 0.00

Nete: Culvert#Orifice outflows are analyzed under inlet {ic) and cutlet (oc) contral, Wair risers checked for crifice condifions {ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage  Elevation ClvA ClvB ClveC PrfRsr Wr A Wr B WrC WrD Exfil

ft cuft ft cfs cfs cfs cfs . cfs cfs cfs cfs cfs
0.00 ) 22.00 0.00 -
0.10 386 22.10 - 0.00 .-
0.20 772 22,20 - 0.00
0.30 1,158 22.30 0.00
0.40 1,543 22,40 0.00
0.50 1,929 22,50 0.00
0.60 2,315 22,60 0.00
0.70 2,701 22,70 0.00
0.80 3,087 22.80 0.00 _— e
0.90 3,473 22.90 0.00
1.00 3,858 23.00 0.00
1.10 5,333 23.10 0.00
1.20 8,807 23.20 - 0.00
1.30 8,281 23.30 — 0.00
1.40 9,756 23.40 —_— 0.00 - e
1.50 11,230 23,50 — e 0.00
1.60 12,704 23.60 1262 -
1.70 14,178 23,70 3569 -
1.80 15,853 23.80 65.56 -
1.90 17,127 23.90 10094 -

2.00 18,601 24.00 141.07 -

User
cfs

Total
cfs

¢.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
12.62
35.69
65.56
100.94
141,07
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Hydrogr ‘
yarograph Summary Report Hycratio HyGrographs by Inistsolve v6.1

Hyd.| Hydrograph Peak | Time | Timeto | Hyd. inflow Maximum Total Hydrograph

No. type flow |interval peak volume hyd(s) elevation sirge used description

{otigin) (cfs) {(min) | (min) {cuft) . () {cuft)
1 SCS Runoff | 8.445 724 26,441 - e WETLAND D
2 Reservoir 4.329 732 15,21 1 23.53 11,736 WETLAND D

WETLAND D.gpw

Return Period: 10 Year

Friday, Nov 2, 2012




Hydrograph Report

Hydraflow Hydrographs by Intelisolve v.1 Friday, Nov 2, 2012
Hyd. No. 1

WETLAND D

Hydrographtype = SCS Runoff Peak discharge = 8.445 cfs
Storm frequency = 10 yrs - . Time 1o peak = 724 min

Time interval = 1 min Hyd. volume = 26,441 cuft

~——Drainagearea = 1.470 ac . Curve number = 81"

Basin Slope = 0.0% Hydraulic length = Gt

T¢ method = USER - Time of conc. (Tc) = 5.00 min

Total precip. = 7.00in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

* Compasite (Area/CN) = [{0.260 x 98) + (1.210x 77)]/ 1.470

WETLAND D

Q (cfs) Hyd. No. 1 -- 10 Year Q (cfs)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 . 4.00
2.00 2.00

M&n
0.00 it ! i 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (rnin)

s |- ye) No, 1



Hydrograph Report

Hydraflow Hydregraphs by Intelisolve v9.1 : Friday, Nov 2, 2012
Hyd. No. 2
WETLAND D
Hydrograph type = Reservoir Peak discharge = 4.329 cfs
Storm frequency = 10 yrs Time to peak = 732 min
Time interval =1 min Hyd. volume = 15,211 cuft
Inflow hyd. No. = 1-WETLAND D Max. Elevation = 23.53 ft
Reservoir name = WETLAND D Max. Storage = 11,736 cuft
Storage Indication method used.
WETLAND D
Q (cfs) Hyd. No. 2 - 10 Year Q(cfs)
10.00 : 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
%&M ...................
MM
0.00 SR e e 0.00
0 120 240 360 480 600 720 840 950 1080 1200 1320 1440 1560
Time {min)

e Hyd No. 2 e Hyd NO. T Total storage used = 11,736 cuft



-

N

Hydrograph Summary Report

8

Hydraflow Hydrographs by Intelisolve v8.1

Hyd.. Hydrograph Peak | Time | Timeto | Hyd. Inflow Maximum Total Hydrograph
No. type flow |interval| peak volume hyd(s) elevation | strge used description
{origin) {cfs) {min) {min} (cuft) () {cuft}
1 5CS Runcff 16.1 1 724 31,859 - e E IR WETLAND D
2 Reservair 8.288 1 728 20,629 1 23.57 12,198 WETLAND D

WETLAND D.gpw

Return Period: 25 Year

Friday, Nov 2, 2012




Hydrograph Report

Hydraflow Hydrographs by Intelisclve v9.1 Friday, Nov 2, 2012
Hyd. No. 1
WETLAND D
Hydrograph type = SCS Runoff . Peak discharge = 10.11 cfs
Storm frequency = 25 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 31,859 cuft
Drainage area = 1.470 ac Curve number = 81* -
Basin Stope = 0.0% Hydraulic length = Oft
Te method = USER Time of cone. (Tc} = 5.00 min
Total precip. = 8.05in Distribution = Type lll
Storm duration = 24 hrs : Shape factor _ 484
* Composite (Area/CN) = [(0.260 x 98)‘ +(1.210x 77))/ 1.470
: WETLAND D
Q (cfs) Hyd. No. 1 -- 25 Year Q (cfs)
12.00 ‘ 12.00
10.00 10.00
8.00 8.00
6.00 : ' 6.00
4.00 4.00
2.00 !\ : 2.00
MM
0.00 0.00 -
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time {min)

awemmmn Hyd No. 1



: Hydrograph Report

10

Hydraflow Hydrographs by Intelisolve vo.1

Friday, Nov 2, 2012

Hyd. No. 2

WETLAND D

Hydrograph type = Reservoir Peak discharge = 8.288 cfs

Storm frequency = 25 yrs Time to peak = 728 min

Time interval = 1 min Hyd. volume = 20,629 cuft

. Inflowhyd. No. = 1. WETLAND D Max. Elevation = 23.57 ft
Reservoir name = WETLAND D Max, Storage = 12,198 cuft
Sterage Indication method used.
WETLAND D

Q(cfs) Hyd. No. 2 -- 25 Year “ (Cfs).

12.00 12.00

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 s 0.00

0 120 240 360 480 600 720 840 980 1080 1200 1320 1440 1560

s Hyd No, 2 e Hyd N, 1 : {THIT Total storage used = 12,198 cuft

Time {min)



Site Area

Site Area

Impervious Area Caleulation

ROw

Lots

Othet/Common Areas
Total

Total

% Impervious

Pre-Developed Flows

2-Year Pre Dav. Peak Flow
Intensity
C-Factor
Q=C"I*A

10-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C**A

25-Year Pre Dev. Peak Flow
intensity
C-Factor
Q=C**A

Post-Developed Flows

2-Year Pre Dev. Peak Flow
[ntensity
C-Factor
Q=C**A

10-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

25-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

WETLAND D & E

603,784 sf
13.86 ac

56,210
104,557

160,767 sf
3.69 ac
26.63%

5.88 inthr
0.25
20.38 cfs

7.23 inthr
0.25
25.05 cfs

8.15 in/hr
0.25
28.24 ¢fs

5.88 in‘hr
0.44
35.57 cfs

7.23 inthr
0.44
43,73 cfs

8.15 in/hr
0.44
49.30 cfs
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Hydrograph Summa ry Report Hydrefiow Hydrographs by kitdisolve ¥6.1
Hyd.! Hydrograph Peak Time | Timeto Hyd. Inflow ' - Maximum " Total Hydrograph
No. type flow |interval| peak volume hyd(s) elevation strge used description
{origin) (cfs) {min) {min) {cuft) . {ft) {cuft)
1 SC8 Runoff | 45.74 1 725 141,414 Rl I WETLANDD & E
2 Reservoir 0.345 1 1443 27,283 1 25.14 132,600 WETLANDD & E
WETLAND D & E.gpw Return Period: 2 Year Friday, Nov 2, 2012




Hydrograph Report

Hydrafiow Hydrographs by Intelisolve v, 1 Friday, Nov 2, 2012

Hyd. No. 1

WETLAND D & E

Hydrograph type = SCS Runoft Peak discharge = 45.74 cfs

Storm frequency = 2 yrs Time to peak = 725 min

Time interval = 1 min . Hyd. volume = 141,414 cuft
————Drainage-area— = 13.860 ac ' Curve number = 83*

Basin Slope = 0.0% Hydrauliclength = 0 ft

Tc method = USER Time of cone. (Te) = 5.00 min

Total precip. = 4.50 in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(3.690 x 98) + (10.170 x 77)} / 13.860

WETLAND D & E

Q (cts) Hyd. No. 1 -- 2 Year Q {cfs)

50.00 50.00
30.00 -j—~— 1 - - WW 30.00
- 20.00 E ) ; | : | [0 B ,, _ 20.00

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

Hydraflow Hydrographs by Intelisolve vg.1

Hyd. No. 2
WETLAND D & E

Hydrograph type = Reservoir

Storm frequency = 2 yrs

Time interval = 1 min
——Inflow-hyd—No——

|

Reservoir name

~1-WETLANDD & E
WETLANDD & E

Friday, Nov 2, 2012

Peak discharge = 0.345cfs
Time to peak = 1443 min
Hyd. volume = 27,283 cuft
Max. Elevation = 25.14 ft

Max. Storage 132,600 cuit

Storage Indication method used,

WETLAND D & E

Q (cfs)

Q (cfs) Hyd. No. 2 -- 2 Year
50.00 — : 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0 300 600 900 1200 1500 1800 2100 2400 2700 3000
...................... Time (min)
s Hyd N, 2 wmmnewe Hyd N, 1 (ERAREREY

Total storage used = 132,600 cuft



Pond Report
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Hydratiow Hydrographs by Intelisolve vg.1
PondNo. 1 - WETLANDD & E

* Friday, Nov 2, 2012

Pond Data
Contours - User-defined contour areas. Conic method used for voluma calculation. Begining Elevation = 23.50 ft
Stage / Storage Table
Stage (ft) ' Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage {cuft)
0.00 23.50 .0 "0 - 0
0.50 24.00 48,732 8,121 8,121
156 25.00 148,767 94,205 102,327
2.50 26.00 278,679 210,332 312,659
Culveit / Orifice Structures Weir Structures
[A] [B] [C] [PriRsr] (Al  [Bl [C] (D]
Rise {In) = 12.00 0.00 0.00 0.00 Crestlen{fty = 0.00 0.00 0.00 0.00
Span (in) = 12.00 0.00 0.00 0.00 Crest EL (ft) = 0.00 0.00 0.00 0.00
No. Batrels =2 0 o o Weir Coefi. = 3.33 3.33 3.33 3.33
Invert EL (ft) = 2493 0.00 0.00 0.00 Weir Type = - e --= -
Length {it) = 50.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = (.30 0.00 0.00 n/a
N-Value = .013 .013 013 n/a
Orifice Coeff. = 0.80 0.80 0.60 0.60 Exfil.{in/hr) = 0.000 (by Contour)
Multi-Stage = nfa No No Nc TW Elev. (it) = (.00
Note: Culvert/Ciilice outflows are analyzed under inlet (¢} and outlet {oc} control. Weir risers checked for orifice conditions {ic) and submergence (s).
Stage / Storage / Discharge Table
Stage Storage  Elevation CivA ClvB ClveC PriRsr WrA Wr B wrC WrD Exfil User Total
cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
G.00 0 23.50 0.00 - - - 0.00
0.05 812 23.55 0.00 - - - - 0.00
0.10 1,624 23.60 0.00 - - - - - 0.00
0.15 2,436 23.65 0.00 - - - -- - - - 0.00
0.20 3,248 23.70 0.00 - - - - 0.00
0.25 4,061 23.75 0.00 e 0.00
0.30 4,873 23.80 0.00 - - - - - 0.00
035 5,685 25.85 0.00 - - - - -- 0.00
0.40 6,497 23.90 .00 - - - - 0.00
0.45 7,309 23.95 0.00 - - - - - 0.00
0.50 8,121 24.00 0.00 - - - - 0.00
0.60 17,542 2410 0.00 - - - 0.00
0.70 26,962 24.20 0.00 - - - s - - 0.00
0.80 36,383 24.30 0.00 - - - - - - 0.00
0.90 45,803 24.40 0.00 -- - - 0.00
1.00 55,224 24.50 0.00 - - - - 0.00
1.10 64,644 24,60 0,00 - - - . 0.00
1.20 74,065 24.70 0.00 - - - - - 0.00
1.30 83,485 24.80 0.00 - - -- - 0.00
1.40 92,906 24.90 0.0¢ - - - 0.00
1.50 102,327 25.00 0.04 oo - - - - - - - 0.04
1.60 123,360 25.10 0.220¢c - - - - - - - 0.22
1.70 144,393 25.20 0.510c - -- - - - 0.51
1.80 165,426 25.30 0870 - - -- -- - - 0.87
1.90 186,459 25.40 1.27 oc - - - - - 1.27
2.00 207,493 25.50 1.69 0c - - - - - 1.69
2.10 228,526 25.60 2090c - - - - - - 2.09
2.20 249,559 25.70 2.46 oc - - - - - - 2.46
2.30 270,592 25.80 27400 e - - - - 2.74
2.40 291,825 25.90 28700 - - - 2.87
2,50 312,659 26.00 3.39 cc - - - - 3.39
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' Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v0.1

Hyd.| Hydrograph Peak Time | Timeto Hyd. Inflow Maximum Total Hydrograph
No. type flow |interval peak volume hyd(s) elevation strge used description
{origin) {cfs) (min) | (min) (cuft) : (f1) (cuft)
1 | SCS Runoff | 82.78 1 724 260,862 e R T WETLAND D & E
2 Reservoir 1.676 1 1064 128,138 1 25.50 206,715 WETLAND D & E

WETLAND D & E.gpw Return Period: 10 Year Friday, Nov 2, 2012




a Hydrograph Report

Hydrafiow Hydrographs by Intelisolve vo.1

Friday, Nov 2, 2012

Hyd. No. 1

WETLAND D & E

Hydrograph type = SCS Runoff Peak discharge = 82.78 cfs

Storm frequency = 10 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 260,862 cuft
~——Drainage-area—="13.860 ac Curve number = 83"

Basin Slope = 0.0% Hydraulic length = O ft

Te method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 7.00 in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

" Composite (Area/CN) = [(3.690 x 98) + (10.170 x 77)] / 13.860

WETLAND D & E

Q (cfs) Hyd. No. 1--10 Year Q {efs)

90.00 90.00

80.00 — 80.00

70.00 - 70.00

60.00 60.00

50.00 -—— - 50.00

40.00 —+—- - — —- 40.00

30.00 ”k - — 71 3000

20.00 : 20.00

10.00 —— _ _ 10.00

0.00 e k—— 0.00

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



Hydrograph Report
Hydraflow Hydrographs by intelisolve vg.1 Friday, Nov 2, 2012

Hyd. No. 2
WETLAND D & E

1.676 cfs
1064 min
128,138 cuft
2550 ft
206,715 cuft

Reservoir ‘ Peak discharge
10 yrs : Time to peak
1 min Hyd. volume
1-WETLANDD & E Max. Elevation
WETLAND D & E Max. Storage

Hydrograph type
Storm frequency
Time interval

~—Inflowhyd No.
Reservoir name

o
(T VR TR T |

Storage Indication method used.

WETLAND D & E

Q (cfs) Hyd. No. 2 -- 10 Year Q (cfs)

90.00 —— 90.00

B0.00 e e b b ] o0

50.00 +—- - “ e o0

20.00

20.00

10.00

10.00

0 300 600 900 1200 1500 1800 2100 2400 2700 3000
Time (min)

e -yl No. 2 o Hyrcl NG, 1 LTI Total storage used = 206,715 cuft
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' Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v9.1

Hyd.| Hydrograph Peak | Time | Timeto | Hyd.  Inflow Maximum Total Hydrograph
No. type flow | Interval| peak volume hyd(s) elevation | strge used description
{origin) (cfs) (min} {min) {cuft) () (cuft}
1 | SCSRunoff | 98.43 1 724 312,610 el WETLAND D & E
2 Reservoir 2.309 1 1024 174,170 1 25.66 241 032 WETLAND D & E

WETLAND D & E.gpw Return Period: 25 Year Friday, Nov 2, 2012
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v, 1

Hyd. No. 1
WETLAND D & E

Friday, Nov 2, 2012

sesmams Hyd No, 1

Hydrograph type = SCS Runoff Peak discharge = 98.43 ¢fs
Storm frequency = 25 yrs ' Time to peak = 724 min
Time interval =1 min } Hyd. volume = 312,610 cuft
--——Drainagearea—=— 13.860 ac Curve number = 83"
Basin Slope =00% Hydraulic length = 0 ft
Tc method = USER Time of cone. (Te) = 5.00 min
Total precip. = 8.05in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(3.890 x 98) + (10.170 x 77/ 13.860
WETLANDD & E
Q (cfs) Hyd. No. 1 - 25 Year Q (cfs)
100.060 100.00
80.00 ( 80.00
60.00 —L—\? 60.00
40.00 40.00
20.00 - 20.00
0.00 0,00
840 960 1080 1200 1320 1440
Time (min})
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve vg.1 _ Friday, Nov 2, 2012

Hyd. No. 2

WETLAND D & E

Hydrograph type = Reservoir Peak discharge = 2.309 cfs

Storm frequency = 25 yrs Time to peak = 1024 min

Time interval =1 min Hyd. volume = 174,170 cuft

~—Inflowhyd-No.—= 1 - WETLAND D &E Max. Elevation = 25.66 1t
Reservoirname = WETLANDD & E Max. Storage = 241,032 cuft
Sterage Indication method used.
WETLANDD & E

Q (cfs) Hyd. No.2- 25 Year @ (efs)
100.00 , 100.00

80.00 7 80.00

60.00 60.00

40.00 40.00

20.00 20.00

0.00 ~lwmemmemmement 0.00

0 300 600 800 1200 1500 1800 2100 2400 2700 3000
Time (min)

[ —
Bleia

e Hyd No. 2 wemenm |-yl NO. 1 LTI Total storage used = 241,032 cuft




WETLAND F

Site Area

Site Area 110,820 sf
254 ac

Impervious Area Calculation

ROwW :
Lots 33,349
Other/Common Areas
Total 33,349 sf
Total 0.77 ac
% Impervious 30.09%

Pre-Developed Flows

2-Year Pre Dev. Peak Flow

Intensity : 5l.88 infhr
C-Factor ’ 0.25
Q=C*I*A 3.74 cfs

10-Year Pre Dev. Peak Flow

Intensity 7.23 in/hr
C-Factor 0.25
Q=C*I*A 4.60 cfs
25-Year Pre Dev. Peak Flow :
intensity 8.15 inthr
C-Factor : 0.25
Q=C*I"A ‘ 518 cfs
Post-Developed Fiows

2-Year Pro Dev. Peak Flow

Intensity 5.88 infhr
C-Factor 0.46
Q=C*I"A ' 6.89 cfs
10-Year Pre Dev. Peak Flow : .
Intensity ' 7.23 inthr
C-Factor 0.46
Q=C~I*A 8.47 cofs
25-Year Pre Dev. Peak Flow

Intensity 8.15 in/hr
C-Factor _ 0.46

Q=C*I"A 9.55 cfs



»

Hydrograph Summary Report

x

Hydraflow Hydrographs by Intelisclve v8.1

:yd. Hydrograph Peak } Time | Timeto | Hyd. Inflow Maximum . Total Hydrograph
o, tglrp.e flow interval| peak volume hyd(s) 1 elevation strge used description
{origin} {cfs) {min} {min}) (cuft) {f) Acuft)
1 SCS Runoff | 8.382 1 725 25,916 e T - WETLAND F
2 Reservoir 0.000 1 nfa 0 1 25.21 25,916 WETLAND F

WETLAND F.gpw Return Period: 2 Year Friday, Nov 2, 2012




Hydrograph Report

Hydraflow Hydrographs by intelisolve v9.1

Friday, Nov 2, 2012

Hyd. No. 1
WETLAND F
Hydrograph type = SCS Runoff Peak discharge = 8.382cfs
Storm frequency = 2 yrs Time to peak = 725 min
Time interval = 1 min Hyd. volume = 25,916 cuft
~ Drainage area = 2540 ac Curve number = 83
Basin Slope =0.0% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Te) = 5.00 min
Total precip. = 4.50in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(0.770 x 88) + (1.770 x 77)] { 2.540
WETLAND F _
Q (efs) Hyd. No. 1 -- 2 Year Q (cfs)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
e
0.00 e 0.00

0 120 240 360 480 600 720 840

e Hyd NO. 1

960 1080 1200 1320 1440 1560
Time {min)
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Hydrograph Report

Hydraflow Hydrographs by Intelisclve v, 1

Friday, Nov 2, 2012

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

Hyd. No. 2

WETLAND F

Hydrograph type = Reservoir Peak discharge = 0.000 cfs
Storm frequency = 2 yrs Time to peak = n/a

Time interval = 1 min Hyd. volume = 0 cuft

—Inflow-hyd—No: = 1-WETLAND F Max. Elevation = 2521 ft
Reservoirname = WETLAND F Max. Storage = 25,916 cuft
Storage Indication method used.
WETLAND F

Q (cfs) Hyd. No. 2 -- 2 Year aefo)

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

Time (min)

=emmen Hyd No, 2 eyl NO. 1 TH1IITY Total storage used = 25,916 cuft



Pond Report

4

Hydraflow Hydrographs by intelisolve v3.1

Pond No. 1 - WETLAND F
Pond Data

Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 20.50 ft

Stage / Storage Table

Friday, Nov 2, 2012

Stage {ft} Eilgvation (ft) Contour area (sqft) Incr. Storage (cuit) Total storage (cuff)

0.00 20.50 00 0 0

0.50 21.00_. 1,071 178 178

1.50 22.00 1,509 1,284 - 1482

2.50 23.00 2,204 1,845 3,307

a.50 ' 24.00 7,988 . 4,785 . 8,103

4.50 25.00 16,570 12,020 20,123

5.50 26.00 41,077 27,909 48,032

6.50 27.00 43,310 ) 42184 90,216
Culvert/ Orifice Structures Weir Structures

[A] [B] [C]1 [PrfRsr] [A] B} [C] [D]

Rise (in) = 12.00 0.00 .00 0.00 Crest Len (it} = 0.00 0.00 .00 0.00
Span (in) = 12.0¢ 0.0¢ 0.0 0.00 Crest EL (ft) = 0.00 0.00 0.00 0.0C
No. Barrels = 2 0 0 0 Weir Coeff. = 333 3.33 3.33 3.33
Invert EI (ft) = 25.3% 0.00 0.00 0.00 Weir Type == -
Length (ft) = 70.00 0.00 0.00 0.00 © Multi-Stage = No No No No
Slope (%) = 0.30 0.00 0.00 n/a
N-Value = .013 013 .013 n/a .
Orifice Coeff. = 0.80 0.80 0.60 0.60 Exfil.{in/hr) = 0.000 {by Contour)

Multi-Stage = nfa No No No TW Elev. {ft} = 0.00

Note: Culvert/Orifice outflows are analyzed under Inlet {ic) and cutiet (oc) contrel. Weir risers checked for orifice conditions (ic) and submesgance (s).

Stage / Storage / Discharge Tabje

Stage Storage  Elevation ClvA CvB CivC PrfRsr  WrA Wr B wrC Wr D
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs
0.00 ¢ 20.50 0.00 -
0.05 18 20.55 0.00 -
0.10 36 20.60 0.00
0.15 54 20.65 0.00
0.20 71 20.70 0.00 —
0.25 89 20.75 0.00
0.30 107 20.80 0.00 - - - — - - .
0.35 125 20.85 0.00
0.40 143 20.90 0.00
0.45 161 20.95 0.00
0.50 178 21.00 0.00
0.60 307 21.10 0.00 -
0.70 435 21.20 0.00 —
0.80 564 21.30 0.00
0.90 692 21.40 0.00 - -
1.00 820 21.50 0.00
110 949 21.80 0.00
1.20 1,077 21.70 0.00
1.30 1,205 21,80 0.00 -
1.40 1,334 21.90 0.00
1.60 1,462 22.00 0.00
1.60 1,647 2210 0.00
1.70 1,834 2220 0.00
1.80 2,016 22.30 0.00
1.90 2,200 22.40 0.00
2.00 2,385 22.50 0.00
210 2,569 22.60 0.00
2.20 2,754 22.70 0.00
2.30 2,938 22.80 0.00 —_ -
2.40 3,123 . 2290 - 0.00
2.50 3,307 23.00 0.00
2.60 3,787 23.10 0.00 - —
270 4,267 23.20 0.00
2.80 4,748 23.30 0.00

Exfil
cfs

User
cfs

Total

cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Continues on next page...



...End

CivA
cfs

0.00
C.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
Q.00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.06 oc
0.28 oc
0.810c
1.01 o
1.46 oc
1.92 oc
2.36oc
275 0c
3.03 oc
3.09 ce
3.60oc
416 o¢
4.85 0c
5.10 0c
5.5% oc
5.89 o¢
8.24 oc

WETLAND F /

Stage / Storage-{l Discharge Table

Stage Stofage  Elevation

ft cuft ft
2.90 5,226 23.40
3.00 5,705 23.50
3.10 6,185 23.60
3.20 5,664 23.70
3.30 7,144 23.80
3.40 7,623 23.90
3.50 8,103 24.00
3.60 9,305 2419

370 10;507—24.20

3.80 11,709 24.30
3.80 12,911 24.40
4.00 14,113 24.50 -
410 15,315 24.60
4.20 16,517 24,70
4.30 17,719 24.80
4.40 18,921 24.90
4,50 20,123 25.00
4,60 22,914 25.10
4.70 25,705 25.20
4.80 28,486 25.30
4.90 31,286 25,40
5.00 34,077 25.50
5.10 36,868 25.60
5.20 39,659 25.70
5.30 42,450 25.80
5.40 45,241 25.90
5.50 48,032 286.00
5.60 52,250 26.10
5.70 56,469 26.20
5.80 60,687 26.30
5.90 64,906 26.40
6.00 89,124 26.50
B.10 73,343 25.60
6.20 77,561 26.70
6.30 81,779 26.80
8.40 85,998 26.90
6.50 90,216 27.00

WrD Exfil
cfs cfs

User
cfs

Total

cfs

0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.08
0.28
0.61

1.0t

1.46
1.92
2.36
275
3.03
3.09
3.60
416
4.65
510
5.51

5.89
6.24



Hydrograph Summary Report

Friday, Nov 2, 2012

6
Hydrafiow Hydrographs by Intelisatve v8.1
Hyd.| Hydrograph Peak | Time | Timeto Hyd. Inflow Maximum , Total Hydrograph
No. type flow |interval| peak volume .hyd(s) elevation | strge used description
(origin) (cfs) | (min) | (min) (cuiy (ft) (cutt)
1 5CS Runoff 15.17 1 724 47 806 e WETLAND F
2 Reservoir 0.524 1 941 18,732 1 25.57 36,141 WETLAND F
WETLAND F.gpw Return Period: 10 Year
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v.1

Friday, Nov 2, 2012

emmmaes Hyd No, 1

Hyd. No. 1
WETLAND F
Hydrograph type = SCS Runofi Peak discharge = 15.17 cfs
Storm frequency = 10 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 47,806 cuft
-~ Drainage-area— = 2.540 ac Curve number = 83~
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = USER Time of conc. (Tc) = 5.00 min
Total precip. = 7.00in Distribution = Type Nl
Storm duration = 24 hrs Shape factor = 484
" Composite (Area/CN) = [(0.770 x 98) + (1.770 x 77)] / 2.540
WETLAND F
QA {cfs) Hyd. No. 1 - 10 Year Q (cfs)
18.00 18.00
15.00 15.00
. 12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
U S e o,
0.00 S it == (.00
0 120 240 360 480 600 - 720 840 960 1080 1200 1320 1440
Time {min)



+ Hydrograph Report

Hydraflow Hydrographs by Intefisclve v9.1 ) Friday, Nov 2, 2012
Hyd. No. 2
WETLAND F |
Hydrograph type = Reservoir | Peak discharge = 0.524 cfs
Storm frequency = 10 yrs Time to peak = 941 min
Time interval = 1 min Hyd. volume = 18,732 cuft
—  Inflow hyd. No. = 1-WETLAND F Max. Elevation = 2557 ft
Reservoirname = WETLAND F Max. Storage = 36,141 cuft
Storage Indication method used. .
WETLAND F
Q (cfs) Hyd. No. 2 - 10 Year Q (cfs)
18.00 : : 18.00
15.00 15.00
12.00 : : 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 : s L 0.00
0 300 600 900 1200 150 1800 2100 2400 2700 3000
. ' Time {min)
s Hyd No, 2 wmws Hyd NO. 1 s LT Total storage used = 36,141 cuft
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Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v9.1

Hyd.| Hydrograph Peak Time | Timeto Hyd.

Inflow Maximum Total Hydrograph
No. type flow |interval| peak volume hyd(s}) elevation strge used description
(origin) (cfs) {min) {min) (cuft) {ft) (cuft)
1 | SCSRunoff | 18.04 1 724 57,289 e B WETLAND F
2 Raservoir 0.932 1 856 28,192 1 25.68 . 39,088 WETLAND F

WETLAND F.gpw Return Period: 25 Year Friday, Nov 2, 2012
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10

Hydraflow Hydrographs by Intelisolve ve.1

Friday, Nov 2, 2012

e Hyd No. 1

Hyd. No. 1
WETLAND F
Hydrograph type = SCS Runoff Peak discharge = 18.04 cfs
Storm frequency = 25 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 57,289 cuft
-~ ——Drainage-area =2:540 ac Curve number = 83*
Basin Slope = 0.0% Hydraulic length = 0O ft
Tc method = USER Time of conc. (Te) = 5.00 min
Total precip. = 8.051in Distribution = Type I
Storm duration = 24 hrs Shape factor = 484
* Composite {(Area/CN) = [(0.770 % 98) + (1.770 x 77)1/ 2.540
WETLAND F
Q (cfs) Hyd. No. 1 - 25 Year Q {cts)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
2.00 2.00
6.00 6.00
3.00 ' L 3.00
. AN .
0.00 et 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time {min)
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Hydrograph Report
Hydrafiow Hydrographs by Intslisclve v9.1 : ‘ Friday, Nov 2, 2012
Hyd. No. 2
WETLAND F
Hydrograph type = Reservoir Peak discharge = 0.932 cfs
Storm frequency = 25 yrs Time to peak = 856 min
Time interval = 1 min Hyd. volume = 28,192 cuft
—Inflowhyd " No. = 1-WETLAND F ' Max. Elevation = = 25.68 ft
Reservoir name = WETLANDF , ‘ Max. Storage = 39,088 cuft
Storage Indication method used.
WETLAND F
Q (cfs) Hyd. No. 2 -- 25 Year : Q(cfs)
21.00 21.00
18.00 ' 18.00
15.00 _ - ' 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
O.OO . Lk :"ﬁh“‘"’*""’"ﬁ-’%m,}.‘é.,m_.:_h:‘_{‘ﬂﬁi . OOO
0 300 600 800 1200 1500 1800 2100 2400 2700 3000
Time {min)

weamsesn |-y NO, 2 mesena [y No, 1 1] Total storage used = 39,088 cuft



WETLAND G

Site Area

Site Area 231,555 sf
5.32 ac

Impervious Area Calculation

ROW 15,115
Lots 19,401
Other/Common Areas
: Total 34,516 sf
Total 0.79 ac
% Impervious 14.91%

Pre-Developed Flows

2-Year Pre Dev, Peak Flow
Intensity
C-Factor
Q=C*T*A

10-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

28-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

Post-Developed Fiows

2-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

10-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

25-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I"A

5.88 in/hr
0.25
7.81 cfs

7.23 invhr
0.25
9.61 cfs

8.15 infhr
0.25
10.83 ¢is

5.88 infhr
0.35
11.08 cfs

7.23 infhr
0.35
13.62 cfs

815 infhr
0.35
15.35 cfs
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Hydr
yd Og rap h S umima ry Repo it Hydraflow Hydrographs by inteliscive v9.1

Hyd.| Hydrograph Peak Time | Timeto Hydl. Inflow Maximum Tbtal Hydrograph

No. type flow interval| peak volume hyd(s) elevation strge used description

{origin) (efs) {min) {min) {cuit) {ft) (cuit)
1 | 8CSRunclf | 15.91 1 725 | 49,022 e WETLAND G
2 | Reservoir G.000 1 n/a 0 1 24,24 49,022 WETLAND G

WETLAND G.gpw

Return Period: 2 Year

Friday, Nov 2, 2012




Hydrograph Report

Hydraflow Hydrographs by Intelisolve v8.1

Friday, Nov 2, 2012

s Hyrdd NG, 1

Hyd. No. 1
WETLAND G
Hydrograph type = SCS Runoff Peak discharge = 15.91 cfs
Storm frequency = 2 yIs Time to peak = 725 min
Time interval = 1 min Hyd. volume = 49,022 cuft
- —Drainage-area—=52320 ac Curve number = 80"
Basin Slope = 0.0% Hydraulic length = 0O ft
Te method = USER Time of conc. (Te) = 5.00 min
Total precip. = 4.50in Distribution = Type ill
Storm duration = 24 hrs Shape factor = 484
* Compasite (Area/CN) = [(0.780 x 98) + (4.530 x 77)] / 5.320
WETLAND G
Q (cfs) Hyd. No. 1 -- 2 Year Q {efs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
.. s
0.00 et \ 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time {min)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v3.1

Hyd. No. 2
WETLAND G

Hydrograph type = Reservoir

Peak diécharge

i

Friday, Nov 2, 2012

0.000 cfs

s Hyd No, 2 - e Hyd No. 1 [T Total storage used = 49,022 cuft

Storm frequency = 2 yrs Time to peak =
Time interval =1 min Hyd. volume =
—— —Inflowhyd-No.——=-1 - WETLAND G Max. Elevation =
Reservoir name = WETLAND G Max. Storage = 49,022 cuft
Storage Indication method used.
WETLAND G
Q {cfs) Hyd. No. 2 - 2 Year Q (cfs)
18.00 18.00
15.00 15.00
12,00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 b 0.00
0 120 240 360 480 600 720 840 1080 1200 1320 60
Time (min)
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Pond Report

4

Hydraflow Hydrographs by Intelisoive vg.1
Pond No. 1 - WETLAND G

Friday, Nov 2, 2012

Pond Data
Contours - User-defined confour areas. Conic method used for volume caiculation. Begining Elevation = 22.50 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft)  Incr. Storage (cuft)  Total storage (cuft)
0.00 2250 00 0 ‘ 0
0.50 23.00 9,036 1,506 1,508
150 724,00 48 426 26,124 27,830
2.50 25.00 136,282 88,640 116,270
3.00 25.50 161,328 74,307 190,577
Culvert / Orifice Structures Weir Structures
[A] [B} [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 12,00 0.00 0.00 .00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span {in) = 12.00 0.00 0.00 0.00 Crest EL (1) = 0.00 Q.00 0.00 0.00
No. Barrels =2 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert EL (ft} = 24.96 0.00 0.00 0.00 Weir Type = - -
Length (ft) = 50.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.30 0.00 0.00 nfa '
N-Value = 013 .013 013 n/a :
QOrifice Coeff, = 0.60 0.80 0.60 0.60 Exfil.{infnr) = 0.000 (by Contour)
Multi-Stage = nfa No No No TW Elev. (ft) = 0.00
Note: Culvert/Qrifice outilows are analyzed under inlet (ic) and cutlet (oc) control. Wair risers checked for orifice conditions (ic} and submergence (s).
Stage / Storage / Discharge Table
Stage Storage  Elevation ClvA Civ B ClvC PriRsr WrA- wWrB Wr C Wr D Exfil User Total
it cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 22,50 0.00 - - - 0.00
0.08 151 22.55 0.00 w— - - - - --- --- - - 0.00
0.10 301 22.60 0.00 .- - - - 0.00
0.15 452 22.65 0.00 -- - - - — 0.00
0.20 802 22,70 0.00 - - - - 0.00
0.25 753 22.75 0.00 - - - - 0.00
0.30 904 22.80 0.00 - - - - 0.00
0.35 1,054 22.85 0.00 . - - -- - - 0.00
0.40 1,205 22.90 .00 - - - - - 0.00
0.45 1,355 22,85 0.00 - -- . - - 0.00
0.50 1,506 23.00 0.00 - - - - .00
0.60 4,118 23.10 0.00 - - - - - 0.00
0.70 6,731 23.20 0.00 - - -- - - - 0.00
0.80 9,343 23.30 0.00 - - - - - - 0.00
0.90 11,956 23.40 0.00 - - - - - - 0.00
1.00 14,568 23.50 0.00 - - - -- -- - .00
1.10 17,180 23.60 0.00 - .- - - - - -- 0.00
1.20 19,793 23.70 0.00 - - - - - 0.00
1.30 22,405 23,80 0.00 - - - 0.00
1.40 25,018 23.80 0.00 - .- - - - - - - -- 0.00
1.50 27,630 24.00 0.00 - - - - 0.00
1.60 36,494 24,40 0.00 -- - -- - -- 0.00
1.70 45,358 24.20 0.00 - - - - - 0.00
1.80 54,222 24,30 0.00 - - - - - - - 0.00
1.90 63,086 24.40 0.00 - - - - - - 0.00
2,00 71,950 24.50 0.00 - - 0.00
2.10 80,814 24.60 0.00 -- - - - - -ne 0.00
2.20 89,678 24.70 0.00 - - - 0.00
2.30 98,542 24.80 0.00 - --- - -— --- - -- - - 0.00
2.40 107,406 24,90 0.00 - - - - - - - 0.00
2.50 116,270 25.00 0.01oc - - - - - - 0.01
2.55 123,70% 25.05 0.080c - - . - -n- - 0.06
2.60 131,131 25.10 0.15cc - - - - - 0.15
2.65 138,562 25.15 0.27 oc - - - - --- -- - - - 0.27
2.70 145,993 2520 0.41 o¢ - - - - - - 0.41
2.75 153,423 25.25 05800  — - - - - - - 0.58
2.80 160,854 25,30 0.76 oc - - . - 0.76

Continues on next pa

ge...
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Hydrograph Report

Hydraflow Hydrographs by intelisolve vg.1 Friday, Nov 2, 2012
Hyd. No. 1

WETLAND G

Hydrograph type = SCS Runoff Peak discharge = 29.95 cfs
Storm frequency = 10 yrs Time to peak = 725 min

Time interval = 1 min Hyd. volume = 93,490 cuft

.. Drainage area = 5.320 ac Curve number = 80~

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Te) = 5.00 min

Total precip. = 7.00in Distribution = Type IlI

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.790 x 98) + (4.530 x 77)] / 5.320

WETLAND G

Q (cfs) Hyd. No. 1 - 10 Year Q {cfs)
30.00 30.00
25.00 25.00
20.00 . 20.00
15.00 4— 15.00
10.00 — 10.00

5.00 4—— 5.00

SN .
0.00 0.00
0 126 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.1

Friday, Nov 2, 2012

Hyd. No. 2
WETLAND G
Hydrograph type = Reservoir Peak discharge = 0.000 cfs
Storm frequency = 10 yrs Time to peak = n/a
Time interval = 1 min Hyd. volume = 0O cuft
Inflow-hyd-No——="1 - WETLAND G Max. Elevation = 2474 ft
Reservoirname = WETLAND G Max. Storage = 93,490 cuft
Storage Indication method used, |
WETLAND G
Q (cfs) Hyd. No. 2 - 10 Year Q {cfs)
30.00 ' ' 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00
500 +—rt—t LT _ 5.00
0.00 o i - 0.00

!_.ir:‘

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

Time (min)

e Hye] No. 2 e Hyd No. 1 - HTI Total storage used = 93,490 cuft
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Hydraflow Hydrographs by Intelisolve v9.1

Hyd.! Hydrograph

Peak | Time | Timeto Hyd. Inflow Maximum Total Hydrograph
No. type flow |interval| peak volume hyd(s) elevation strge used description
(origin) (efs) {min) (min) {cuft) (ft) {cuft)
1 | SCSRunoff | 85.95 1 724 | 112,956 SR - WETLAND G
2 Reservoir 0.007 1 1449 633 1 24,96 - 112,907 WETLAND G

WETLAND G.gpw

Return Period: 25 Year

Friday, Nov 2, 2012
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| Hydrograph Report

Hydraflow Hydrographs by Intelisolve ve.1 Friday, Nov 2, 2012

Hyd. No. 1

WETLAND G _

Hydrograph type = SCS Runoff Peak discharge = 35.95 cfs

Storm frequency = 25 yrs Time to peak = 724 min

Time interval =1 min Hyd. volume = 112,956 cuft
—Drainage-area—=-5.320 ac _ Curve number = 80*

Basin Slope = 0.0% Hydraulic length = 0O ft

Tc method = USER ' Ttme of conc. (Te) = 5.00 min

Total precip. = 8.05in ' Distribution = Type Il

Storm duration = 24 hrs , ' Shape factor = 484

* Composite (Area/CN) = [(0.790 x 98) + (4.530 x 77)] / 5.320

WETLAND G

Q(cfs) Hyd. No. 1 -- 25 Year 7 Q(cfs)

40.00 40.00

30.00 30.00

20.00 20.00

10.00 : 10.00

\
RN
o™ -
0.00 ] 0.00

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

Time (min)
e Hydl No. 1
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Hydraflow Rydrographs by Intelisolve vo,1

Hyd. No. 2
WETLAND G
Hydrograph type = Reservoir
Storm frequency = 25 yrs
Time interval = 1 min

. Inflow-hyd.-No.——=-1 - WETLAND G
Reservoirname = WETLAND G

Friday, Nov 2, 2012

Peak discharge = 0.007 cfs
Time to peak = 1449 min
Hyd. volume = 633 cuft
Max. Elevation = 24.96 ft
Max: Storage = 112,907 cuft

Storage Indication method used.

WETLAND G

QA (cfs) Hyd. No. 2 -- 25 Year Q {cts)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 = 0.00
0 300 600 800 1200 1500 1800 2100 2400 2700 3000
' Time (min)

TTTYTT
HAR

wenmmes Hyd No., 2 s 1yl NG, | LTTHIT Tota! storage used = 112,907 cuft



T00-YEAR



Hydrograph Summary Report

11

Hydraflow Hydrographs by Intelisolve v9.1

Hyd.| Hydrograph Peak Time | Timeto | Hyd. Inflow Maximuin Total Hydrograph
No. type flow |interval| peak volume hyd(s} elevation strge used description
(origin) (cfs) (min) | (min) {euft) {ft) {cuft)
1 | 8GS Runoff | 21.00 1 724 67,928 S B WETLAND A
2 Reservoir 19.89 1 726 49,500 1 24.58 20,734 WETLAND A

WETLAND A.gpw

Return Period: 100 Year

Friday, Nov 2, 2012
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v@.1 Friday, Nov 2, 2012
Hyd. No. 1

WETLAND A

Hydrograph type = SCS Runoff . Peak discharge = 21.00 cfs
Storm frequency = 100 yrs ' Time o peak = 724 min

Time interval = 1 min | Hyd. volume = 67,928 cuft

—Drainage area = 2260 ac Curve number = 84"

Basin Stope =00% Hydraulic length = Ot

Tc method = USER Time of conc. (Tc) = 5.00 min

Total precip. = 10.00 in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.710 x 98) + (1.550 x 77)1 / 2.260

WETLAND A

QA (cfs) Hyd. No. 1 -- 100 Year @ (cfs)

24.00 24.00

20.00 20.00

16.00 16.00

12.00 : : 12.00
8.00 8.00
4.00 4.00
0.00 ] 0.00

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

Time {min)
e Hyd No. 1
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Hydraflow Hydrographs by [ntelisolve v0.1

Friday, Nov 2, 2012

e [yl NoO, 2

== Hyd No. 1

I Total storage used = 20,734 cuft

Hyd. No. 2
WETLAND A

Hydrograph type = Reservoir Peak discharge © = 19.89 cfs
Storm frequency = 100 yrs Time to peak = 726 min
Time interval = 1 min Hyd. volume = 49,500 cuft

- ——Inflow-hyd-No-—=-1~WETLAND A Max. Elevation = 24.59 ft
Reservoirname = WETLAND A Max. Storage = 20,734 cuft
Storage Indication methed used.
WETLAND A

Q (cis) Hyd. No. 2 ~ 100 Year Q(cfs)
24.00 24.00
20.00 20.00
16.00 16.00
12,00 12.00

8.00 8.00

4.00 4.00

So— - I W
0.00 ] 0.00
0 1200 240 360 480 600 720 © 840 960 1080 1200 1320 1440
Time (min)
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Hydrograph Summary Report - - Hydraflow Hyarographs by Intelisalve v,
Hyd. | Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow |interval| peak volume hyd(s} clevation | strge used description
{origin) {cis) {min) | (min) {cuft) (ft) {cuft)
1 | SCSRuncft | 10255 | 1 724 | 326,021 — WETLAND B
2 Reservoir 90.42 1 727 260,061 -1 24.54 91,517 WETLAND B

WETLAND B.gpw Return Period: 100 Year Friday, Nov 2, 2012




h Hydrograph Report

13

Hydraflow Rydrographs by Intelisolve vg.1{

Friday, Nov 2, 2012

Hyd. No. 1
WETLAND B _
Hydrograph type = SCS Runoff Peak discharge = 102.55 ¢fs
Storm frequency = 100 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 326,021 cuft
~-———Drainage-area—-=-11.580 ac Curve number = 80*
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = USER Time of cone. (Tc) = 5.00 min
Total precip. = 10.00 in Distribution = Type Il
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(1.810 x 98) + (8.770 x 701/ 11.580
WETLAND B
@ {cfs) Hyd. No. 1 - 100 Year Q2 {cfs)
120.00 120.00
100.00 100.00
80.00 80.00
60.00 60.00
40.00 40.00
20.00 : 20.00
- I M}” A RS B —
0.00 cocnaefrere= " 0.00
0 1200 240 360 480 600 720 840 950 1080 1200 1320 1440
' Time (min)



Hydrograph Report

14

Hydraflow Hydrographs by Intelisolve v9.1

Friday, Nov 2, 2012

s Hyd No. 2 ez Hye] No.

1 [T Total storage used = 91,517 cuft

Hyd. No. 2

WETLAND B

Hydrograph type = Reservoir Peak discharge = 90.42 cfs

Storm frequency = 100 yrs Time to peak = 727 min

Time interval = 1 min Hyd. volume = 260,061 cuft

.. Inflow hyd. No._ = 1 - WETLAND B Max. Elevation = 2454 ft
Reservoirname = WETLAND A Max. Storage = 91,517 cuft
Storage Indication method used.
WETLAND B
Q (cfs) Hyd. No. 2 - 100 Year Q (cfs)
120.00 : 120.00
100.00 100.00
80.00 80.00
60.00 - i 60.00
/
40.00 i _ I A 40.00
20.00 20.00
SRR R B B S . M-@ - - s
0.00 iadad 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
. Time (min)



Hydrograph Summary Report

11
Hydraflow Hydrographs by Intelisclva v9.1
Hyd.} Hydrograph Peak | Time | Timeto Hyel. Inflow Maxdmum " Total Hydrograph
No. type flow |interval! peak volume hyd(s) elevation | strge used description
{origin) (cfs) {min) | {min) {cuft) {ft) {cuft)
1 | SCSRunoff | 94.01 i 724 301,268 e B WETLAND C
2 Reservoir 89.90 1 . 726 252,923 1 24.77 80,951 WETLAND C

WETLAND C.gpw

Return Period: 100 Year

Friday, Nov 2, 2012




' Hydrograph Report

12

Hydraflow Hydrographs by Intelisolve v.1

Hyd. No. 1
WETLAND C

Hydrograph type
Storm frequency
Time interval
-.——Drainage-area——
Basin Slope

Tc method

Total precip.

Storm duration

| ¥ 1 N VA { O 1 A

SCS Runoff
100 yrs
1 min

-10.350 a¢

0.0 %
USER
10.00 in
24 hrs

Peak discharge

Time to peak
Hyd. volume

Curve number
Hydraulic length
Time of conc. (Tc)
Distribution

Shape factor

o n no

~ Friday, Nov 2, 2012

94.01 cfs

724 min

301,268 cuft

82"

0ft

'5.00 min
Type Il

484

* Composite (Area/CN) = [(2.430 x 98) + (7.920 x 77)] / 10.350

WETLAND C

Q{cfs) Hyd. No. 1 — 100 Year Q (cfs)
100.00 100.00

90.00 + 90.00

80.00 — 80.00

70.00 70.00

60.00 60.00

50.00 —- 50.00

40.00 - — 40.00

30.00 —— 30.00

20.00 20.00

10.00 S i L u 1L 10.00

[V A I i v —
M Mm_ e ——y
0.00 = it . 0.00
0 120 240 360 480 600 - 720 840 960 1080 1200 1320 1440
Time {min)

wnre Hyd No, 1
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Hydrograph Report

Hydraflow Hydrographs by Intelisalve vo.1 Friday, Nov 2, 2012

Hyd. No. 2
WETLAND C

89.90 cfs
726 min
252,923 cuft
24.77 ft
60,951 cuft

Hydrograph type Reservoir ' Peak discharge
Storm frequency 100 yrs Time to peak
Time interval = 1 min Hyd. volume
- —Inflew-hyd-No-——=-1- WETLAND C Max. Elevation
Reservoir name WETLAND C Max. Storage

1|

1
1V I T I |

Storage Indication method used.

WETL.AND C
' Hyd. No. 2 -- 100 Year Q (cfs)
10000 — SRSRSAS NE S—— N T B SO B — 100.00

Q (cfs)

80.00 +— _ e

50.00 -~ _ - -+ 50.00

30-00 T e S I ] s 6 - i - P i ‘ " s, uas, it e - = CFPPTRINPITIN PRTER R 30.00

20.00 ; . —— T 2000

0.00

b 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1820 1440

Time {min)

[T} Total storage used = 60,951 cuft



Hydrograph Summary Report

11
Hydraflow Hydrographs by Intefisolve v9.1
:yd. Hydrograph Peak _Time Time to Hyd. Inflow Maximum Total Hydrograph
o. typ_e.l flow |interval| peak volume hyd(s) elevation strge used description
{origin) {cfs) (min} {min) (cuft) {ft) (cuft}
1 SCS Runoff 13,19 1 724" 42 088 WETLAND D
2 Reservoir 12.47 1 728 30,858 1 23.60 12,687 WETLAND D
WETLAND D.gpw Return Period: 100 Year

Friday, Nov 2, 2012




12

| Hydrograph Repori

Hydraflow Hydrographs by Intelisoive v9.1 Friday, Nov 2, 2012
Hyd. No. 1
WETLAND D
Hydrograph type = SCS Runoff _ Peak discharge = 13.19cfs
Storm frequency = 100 yrs , Time to peak = 724 min
Time interval = 1 min Hyd. volume = 42,088 cuft
--——Drainage-area—= 1470 ac Curve number = 81"
Basin Slope = 0.0% ‘ Hydraulic length = 0O ft
Te method = USER Time of conc. {Tc) = 5.00 min
Total precip. = 10.00in : Distribution = Type HI
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(0.260 x 98) + (1.210 x 77)]/ 1.470
WETLAND D
Q (cfs) Hyd. No. 1 - 100 Year . Q {cfs)
14.00 : 14.00
12.00 12.00
10.00 10.00
8.00 ‘ 8.00
6.00 6.00
4.00 - 4.00
2.00 } : 2.00
M "
0.00 S 0.00
0 120 240 360 480 600 720 840 960 108C 1200 1320 1440
' Time {min)

mmmmens Hyd NO, 1



Hydrograph Report

13

Hydraflow Hydrographs by Intelisolve vo.1

Friday, Nov 2, 2012

memmmn My NO, 2

T

o Hyd NO. 1

[THITI0 Total storage used = 12,687 cuft

Hyd. No. 2
WETLAND D
Hydrograph type = Reservoir Peak discharge = 12.47 cfs
Storm frequency = 100 yrs Time to peak = 726 min
Time interval = 1 min Hyd. volume = 30,858 culft
~—lnflew-hyd-No——=—1-WETLAND D Max. Elevation = 23.60 ft
Reservoirname = WETLAND D Max. Storage = 12,687 cuft
Storage Indication method used. |
WETLAND D
Q{cfs) Hyd. No. 2 -- 100 Year @ (cfs)
14.00 14.00
12.00 12.00
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 % 2.00
WMW \
0.00 : 0.060
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time {min)



: 11
Hydrograph Sum -
y g p S Mma ry He po rt Hydraflow Hydrographs by Intalisolve v9.1

Hyd.| Hydrograph Peak | Time | Timeto | Hyd. Inflow Maximum Total Hydrograph

Na. type flow |interval! peak volume hyd(s} elevation strge used description

{origin} (cts) {min) (min) {cuft} {ft) {cuft)
1 | SCSRunoff | 127.38 | 1 724 | 410,019 e T WETLANDD & E
2 Reservoir 3.342 1 987 258,536 1 25.99 310,873 WETLANDD & E

WETLAND D & E.gpw

Return Period: 100 Year

Friday, Nov 2, 2012




- Hydrograph Report |

12

Hydraflow Hydrographs by Intelisolve v8.1

Friday, Nov 2, 2012

Hyd. No. 1

WETLAND D & E _

Hydrograph type = SCS Runoff Peak discharge = 127.38cfs

Storm frequency = 100 yrs Time to peak = 724 min

Time interval = 1 min Hyd. volume = 410,019 cuft

- ——Drainage-area——=-13.860 ac Curve number = 83*

Basin Slope = 0.0% Hydraulic length = Oft

Tc method = USER Time of conc. (Tc) = 5.00 min

Totai precip. = 10.00 in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(3.690 x 98) + (10.170 x 77)] / 13.860

WETLAND D & E

Q (cfs) Hyd. No. 1 -- 100 Year - Qfefs)
140.00 ‘ 140.00
120.00 120.00
100.00 — 100.00

80.00 80.00°

60.00 60.00

40.00 - i) 40.00

20.00 — 20.00

B e .
0.00 5 0.00
0 120 240 360 480 600 720 840 860 1080 1200 1320 1440
Time {min)
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Hydrograph Report
Hydraflow Hydrographs by Intelisoive v9, 1 : . Friday, Nov 2, 2012

Hyd. No. 2
WETLAND D & E

Hydrograph type = Reservoir Peak discharge = 3.342 cfs

Storm frequency = 100 yrs Time to peak = 987 min

Time interval = 1 min Hyd. volume = 259,536 cuft

———Inflow-hyd. No- =1-WETLANDD & E ' Max. Elevation = 25,99t

Reservoirname = WETLANDD & E . Max: Storage = 310,873 cuft

Storage Indication method used.

WETLAND D & E

Q (cfs) Hyd. No. 2 -- 100 Year | Q (cfs)
140.00 140.00
2000 - _ o
I . _ 100,00
80.00 —— ' 80.00
s0.00 I N S s B S S N SRR s VO
T K | o R | I S s NP
20.00 ‘ ' - 1 20.00

I . . , = 00

0 300 600 900 1200 1500 1800 2100 2400 2700 3000

Time {min}
e Hyd No, 2 mmmnes [y NO, 1

(LTI Total storage used = 310,873 cuft
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Hydrograph Summary Report
Hydraflow Hydrographs by Intelisolve v9.1
zyd. Hydrograph Peak lTime Timeto | Hyd. Inflow Maximum Total Hydrograph
Q. t)‘iP_e flow |interval| peak volume hyd(s) | -elevation strge used description
{origin) {cfs) (min) | (min) {euft) (ft) (cuft)
1 | SCSRunoff | 2834 | 1 724 | 75,141 S . - WETLAND F
2 Reservoir 2.098 1 778 48,015 1 25.94 45,345 WETLAND F

WETLAND F.gpw Return Period: 100 Year Friday, Nov 2, 2012
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve vg.1 : Friday, Nov 2, 2012
Hyd. No. 1
WETLAND F
Hydrograph type = SCS Runoff Peak discharge = 23.34 cfs
Storm frequency = 100 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 75,141 cuft
- Drainage area——=2.540 ac ' Curve number = 83"
Basin Slope = 0.0% , Hydraulic length = 0 ft
Tc method = USER - ‘ Time of conc. (Tc) = 5.00 min
Total precip. = 10.00 in Distribution = Type ll}
Storm duration = 24 hrs : Shape factor = 484
* Composite (Area/CN) = [(0.770 x 98) + (1.770 x 77)) / 2.540
WETLAND F
@ (efs) Hyd. No. 1 -- 100 Year @ (cfs)
24.00 _ 24.00
20.00 20.00
16.00 : 16.00
12.00 12.00
8.00 : 8.00
4.00 4.00
A T
0.00 ' 0.00

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

Time {min)
smomes Hyd Noy, 1



14
Hydrograph Report

Hydraflow Hydrographs by intelisolve v@.1 Fricay, Nov 2, 2012
Hyd. No. 2

WETLAND F

Hydrograph type = Reservoir : Pea'k discharge = 2.098 cfs
Storm frequency = 100 yrs , Time to peak = 778 min

Time interval = 1 min Hyd. volume = 46,015 cuit

—————Inflowhyd- No—=1-WETLAND F - Max. Elevation = 2594 f
Reservoirname = WETLAND F Max. Storage = 46,345 cuft
Storage Indication method used.
WETLAND F
Q (cfs) Hyd. No. 2 -- 100 Year Qfcfs)
24.00 ‘ 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 4.00
0 240 480 720 960 1200 1440 1680 1920 2160 2400 2640
Time {min)

.....................

swerem Hyd No. 2 e Hyd NO, 1 LT Total storage used = 46,345 cuft
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Hydrograph Summary Report Hyclafiow Hydrographs by Intefsolve v6.1
Hyd.| Hydrograph Peak | Time | Timeto Hyd. Inflow Maximum Total Hydrograph
No. type flow [interval| peak volume hyd(s) elevation | strge used deseription
{origin) {cfs) {min} (min) {cuft) (ft) {cuft)
1 SCS Runoft 47.11 1 724 149,778 i R WETLAND G
2 Reservaoir 0.336 1 1443 23,210 1 2517 142,092 WETLAND G

WETLAND G.gpw Return Period: 100 Year Friday, Nov 2, 2012
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve vo.1 ‘ Friday, Nov 2, 2012
Hyd. No. 1
WETLAND G _
Hydrograph type = SCS Runoff - Peak discharge = 47.11 cfs
Storm frequency = 100 yrs : Time to peak = 724 min
Time interval = 1 min Hyd. volume = 148,778 cuft
- —Drainage-area—=-5.320 ac Curve number = 80”
Basin Slope = 0.0% ‘ Hydraulic length = 0 ft
Tc method = USER ‘ Time of conc. (Tc) = 5.00 min
Total precip. = 10.00 in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
* Composite {Area/CN) = [(9.790 x 98) + (4.530 x 77)] / 5.320
WETLAND G f
Q (cfs) Hyd. No. 1 - 100 Year Q(cts)
- 50.0
50.00 1— — 0
40.00 40.00
30.00 30.00
20.00 | 20.00
10.00 10.00
B 59/ 10 N i
0.00 I S il 0.00
0 120 240 360 480 600 720 . 840 960 1080 1200 1320 1440
Time {min)



Hydrograph Report

14

Hydraflow Mydrographs by Intelisolve vg.1 ) ' Friday, Nov 2, 2012

Hyd. No. 2

WETLAND G

Hydrograph type = Reservoir - Peak discharge = 0.336 cfs

Storm frequency = 100 yrs Time to peak = 1443 min

Time interval = 1 min ' Hyd. volume = 23,210 cuft
-——nflow-hyd-—No——= 1 - WETLAND G Max. Elevation = 2517 it

Reservoir name WETLAND G Max. Storage

142,092 cuft

Storage Indication methed used.

WETLAND G
Q(cfs) Hyd. No. 2 - 100 Year Q (cfs)
50.00 : 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0 300 600 900 1200 1500 1800 2100 2400 2700 3000
Time (min)

“swrasems Hyvee) NQ, 2 s Hyd NO. 1 [T Total storage used = 142,092 cuft
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Sife Area

Site Area

impervious Area Calcuiation

ROW

Lets

Other/Common Areas
Total

Total

% Impervious

Pre-Developed Flows

2-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

10-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

25-Year Pre Dev, Peak Flow
Intensity
C-Factor
Q=C**A

Post-Developed Flows

2-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C**A

10-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I"A

25-Year Pre Dav. Peak Flow
Intensity
C-Factor
Q=C*I*A

SWALE #1

60,631 sf
1.39 ac

13,029
8,376
11,200
32,605 sf
0.75 ac
53.78%

5.88 inthr
0.25
2.05 ¢fs

7.23 inthr
0.25
2.52 ¢fs

8.15 in/fr
0.25
2.84 cfs

5.88 in‘hr
0.63
5.13 ¢fs

7.23 infhr
0.63
6.30 cfs

8.15 in/hr
0.63

7.11 cfs



Project Description

Worksheet
Flow Element
Method

Solve For

SWALE #1
Trapezoidal Cha
Manning's Form

~ Channei Depth

input Data

Mannings Coeffic.020

Channe! Slope
Left Side Slope

030 %
5.00 H:V

Right Side Slope 5.00 H:v

Bottom Width 5.00 ft
Discharge 6.30 cfs
Results

Depth 0.44 ft
Flow Area 3.2 fi*
Wetted Perimi 9.52 1t
Top Width 9.43 ft
Critical Depth 0.33 ft
Critical Siope 0.92 %
Velocity 1.97 ftfs
Valocity Head 0.06 ft
Specific Energ 0.50 ft
Froude Numb 0.60

Flow Type Suberitical

SWALE #1 - 10-YEAR
Worksheet for Trapezoidal Channel



SWALE #1 - 25-YEAR
Worksheet for Trapezoidal Channel

Project Description

Warksheet SWALE #1

Flow Element Trapezoidal Cha
Method Manning's Form:
Solve For Channel Depth
Input Data

Mannings Coefiic).020
Channel Siope  0.30 %
Left Side Slope  5.00 H:v
Right Side Slope 500 H:V
Bottom Width 5.00

Discharge 7.11 cfs

Results

Depth 0.47 ft

Flow Area 3.5 ft*
Wetted Parim: 9.83 ft

Top Width 9.73 ft

Critical Depth 035 #t

- Critical Slope 0.90 %
Velocity 2.04 ft/s
Velocity Head 0.06 ft

Specific Energ 0.54 ft

Froude Numb 0.60

Flow Type  Subcritical




Site Area

Site Area

Impervious Area Calculation

ROW

Lots

Other/Common Areas
Total

Total

% Impervious

Pre-Developed Flows

2-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

10-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

25-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

Post-Developed Flows

2-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

10-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

25-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

SWALE #2

14,668 sf
034 ac

10,628

10,628 sf
024 ac
72.46%

5.88 in/hr
0.25
0.49 cfs

723 infhr

0.25
0.61 cfs

8.15 in‘hr
0.25
0.69 cfs

5.88 in/hr
0.76
1.50 cfs

7.23 infhr
0.76
1.84 cfs

8.15 inthr
0.76
2.08 cfs



Project Description

Trapezocidal Cha
Manning's Form

Worksheet SWALE #2
Flow Elemeant

Metheod

Sclve For Channel Depth
Input Data

Mannings Coeffic.020
Channel Slope  0.30

%

Left Side Slope  5.00 H:v
Right Side Slope 5.00 H:Vv
Bottom Width 5.00 ft
Cischarge 1.84 cis
Resuits

Depth 0.22 1t
Flow Area 1.4 ft2
Wetted Perime 7.29 ft
Top Width 7.24 it
Critical Depth 015 ft
Critical Siope 1.15 %
Velocity 1.34 fils
Velocity Head 0.03 ft
Specific Energ 0.25 ft
Frocude Numb» 0.54

Flow Type Subcritical

SWALE #2 - 10-YEAR
Worksheet for Trapezoidal Channel



Project Desgription

Trapezoidal Cha
Manning's Formi

Worksheet SWALE #2
Flow Element

Method

Solve For Channe! Depth
Input Cata

Mannings Coeffic.020
Channel Slope  0.30

%

Left Side Siope  5.00 H:V
Right Side Slope 5.00 H;V
Bottom Width 5.00 #t
Discharge 2.08 cfs
Results

Depth 0.24 ft
Flow Area 1.5 fi2
Wetted Perimi 7.45 ft
Tep Width 7.41 ft
Critical Depth 0.17 #
Critical Slope 112 %
Velocity 1.39 ft/s
Velecity Head 0.03 ft
Specific Energ 0.27 ft
Froude Numb 0.55

Fiow Type Subcritical

SWALE #2 - 25-YEAR
Worksheet for Trapezoidal Channe!



SWALE #3

Site Area

Site Area 55,131 sf
1.27 ac

Impervious Area Calculation

ROW 14,897

Lots 12,781
Cthe/Common Areas \
Total 27,678 sf
Total . 0.64 ac

% Impervious 50.20%

Pre-Developed Flows

2-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

10-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*1*A

25-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

Post-Developed Flows

2-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C"I*A

10-Year Pre Dev, Peak Flow
Intensity
C-Factor
Q=C*I*A

25-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

5.88 in‘thr
0.25
1.86 cfs

7.23 infhr

0.25
2.29 cfs

8.15 in/hr
0.25
2.58 cfs

5.88 in/hr
0.60
4.48 cfs

7.23 infhr

- 0.80

5.50 cfs

8.15 in/hr
0.60
6.20 cfs



Project Description

Worksheet
Flow Element
Method

Solve For

SWALE #3
Trapezoidal Cha
Manning's Form
Channel Depth

Input Cata

Mannings Coeffic).020

Channel Stope
Left Side Slope

¢.30 %
500 H:v

Right Side Slope 5.00 H:Vv

Bettom Width 5.00 ft
Discharge 5.50 cfs
Results

Depth 0.41 #
Flow Area 2.9 #?
Wetted Perimi 9.21 ft
Top Width 9.12 ft
Critical Depth 0.30 fi
Critical Slope 0.94 %
Veigcity 1.88 fi/s
Velocity Head 0.08 fi
Specific Energ 0.47 ft
Froude Numb 0.59
Flow Type  Subcritical

SWALE #3 - 10-YEAR
Worksheet for Trapezoidal Channel



Project Description

Worksheet SWAILE #3

Flow Element Trapezoidal Cha
Method Manning's Form
Sclve For Channel Depth
Input Data

Mannings Coeffic1.020

Channel Slope
Left Side Slope

0.30 %
500 H: Vv

Right Side Slope 5.00 H:Vv

Bottom Width 5.00 fi
Discharge 6.20 cfs
Resulis

Depth 0.44 ft
Flow Area 3.2 ft2
Wetted Perim 9.48 fi
Top Width 9.40 ft
Critical Depth 0.32 ft
Critica! Slope 0.92 %
Velocity 1.96 ft/s
Velocity Head 0.06 ft
Specific Energ 0.50 ft
Froude Numb 0.80

Flow Type  Subcritical

SWALE #3 - 25-YEAR

Worksheet for Trapezoidal Channel



Site Area

Site Area

Impervious Area Calculation

ROW

Lots

Other/Common Areas
Total

Total

% Impervious

Pre-Developed Flows

2-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

10-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

25-Year Pre Dev. Peak Flow
Intensity
C-Facter
Q=C™*A

Post-Developed Flows

2-Year Pre Dev. Peak Fiow
Intensity
C-Factor
Q=C*I*A

10-Year Pre Dev, Peak Flow
Intensity
C-Factor
Q=C*T*A

25-Year Pre Dev, Peak Flow
Intensity
C-Factor
Q=C*I*A

SWALE #4

23,429 sf
0.54 ac

18,277

16,277 sf
0.37 ac
69.47%

5.88 in/hr
0.25
0.79 cfs

7.23 inihr
0.25
0.97 cfs

8.15 in/hr
.25
1.10 ¢fs

5.88 in‘hr
0.74
2.33 cfs

7.23 infhr
0.74
2.86 cfs

8.15 infhr
0.74
3.23 cfs



SWALE #4 - 10-YEAR
Worksheet for Trapezoidal Channel

Project Description

Warksheet SWALE #4

Flow Element Trapezoidal Cha

Method Manning's Formi
- Solve For Channel Depih

input Data

Mannings Coeffic3.020
Channel Slepe 0.30 %
Left Side Slope  5.00 H:Vv
Right Side Slope 5.00 H:V
Bottom Width 5.00 ft

Discharge 2.86 cfs

Results

Depth 0.29 it

Flow Area 1.9 fi2
Wetled Perim 7.93 ft

Top Width 7.88 ft

Critical Depth 0.20 ft

Critical Slope 1.06 %
Velocity 1.54 ft/s
Velocity Head 0.04 ft

Specific Ener¢ 0.32 ft

Froude Numbx 0.56

Flow Type Subcritical




Project Description

Worksheet
Flow Element
Method

Solve For

SWALE #4
Trapezoidal Cha
Manning's Farmi
Channel Depth

Input Data

Mannings Coeffic ).020

Channei Slope
Left Side Slope

0.30 %
500 H:v

Right Side Slope 5.00 H:V

Bottom Width 5.00 #
Discharge 3.23 ¢fs
Results

Depth 0.3t ft
Flow Area 2.0 fi2
Wetted Parimi 8.14 ft
Taop Width 8.08 ft
Critical Depth 0.22 1t
Critical Slope 1.03 %
Velacity 1.60 ftis
Velocity Head .04
Specific Energ 0.35 ft
Froude Numb 0.57
Flow Type Subcritical

SWALE #4 - 25-YEAR
Worksheet for Trapezoidal Channel



Site Area

Site Area

Impervious Area Calculation

ROW

Lots

Other/Commeon Areas
Total

Total

% impervious

Pre-Developed Flows

2-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

10-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

25-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*1*A

Post-Developed Flows

2-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

10-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

25-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

SWALE #5

26,459 sf
0.61 ac

18,038

18,038 sf
041 ac
68.17%

5.88 in/hr
0.25
0.89 cis

7.23 in‘hr

1 0.25

1.10 ofs

8.15 infhr
0.25
1.24 ¢fs

' 5.88 inhr

0.73
2.60 cfs

7.23 inthr
0.73
3.19 cfs

8.15 inthr
0.73
3.60 cfs



SWALE #5 - 10-YEAR
Worksheet for Trapezoidal Channel

Project Description

Worksheet SWALE #5

Flow Element Trapezoidal Cha
Method Manning's Form
Sclve For Channel Depth
Input Data

Mannings Coeffic].020

Channel Slope  0.30 %

Left Side Slope  5.00 H:V

Right Side Slope 5.00 H:v
. Bottem Width 5.00 ft

Discharge 3.18 cfs

Results

Depth ) 0.371 ft

Flow Area 2.0 ft2
Wetted Perim: 8.12 #t

Top Width 8.06 ft

Critical Depth 022 ft

Critical Slope 1.03 %
Velocity 1.60 fifs
Velocity Head 0.04 it

Specific Energ 0.35 ft

Froude Numb: 0.57

Flow Type  Suberitical




Project Description

Trapezoidal Cha
Manning's Formi

Woerksheet SWALE #5
Flow Element

Method

Solve For Channel Depth
input Data

Mannings Coeffic).020
Channel Slope  0.30
Left Side Slope  5.00
Right Side Slope 5.00

Bottorn Width 5.00 ft

Flow Type Subcritical

Discharge 3.80 cfs
Results
Depth 0.32 ft
Flow Area 2.2 f#
" Wetted Perim: 8.33 ft
Top Width 8.27 ft
Critical Depth 0.23 ft
Critical Slope 1.02 %
" Velogity © 188 fifs
Velocity Head 0.04
Specific Energ 0.37 1t
Froude Numbx 0.57

SWALE #5 - 25-YEAR
Worksheet for Trapezoidal Channel



Site Area

Site Area

Impervious Area Calculation

ROW

Lots

Other/Common Areas
Total

Total

% Impervious

Pre-Developed Flows

2-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

10-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

25-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

Post-Developed Flows

2-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C"I"A

10-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I"A

25-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C"I*A

SWALE #6

35,859 sf
0.82 ac

13,285
9,901

23,276 sf
0.53 ac
64.91%

5.88 in/hr
0.25
1.21 cfs

7.23 infhr
0.25
1.49 cfs

8.15 in/hr
0.25
1.68 cfs

5.88 in‘hr
0.70
3.41 cfs

7.23 in/hr

. 0.70

4,18 cfs

8.15 in/hr
0.70
4.73 cfs



Project Description

Worksheet
Flow Element
Method

Solve For

SWALE #6
Trapezoidal Cha
Manning's Form:
Channel Depth

Input Data

Mannings Coeffic).020

Channel Slope
Left Side Slope

0.30 %
500 H:Vv

Right Side Slope 5.00 H:V
Bottom wWidth 5.00 ft

Discharge 4.18 cfs

Results

Depth 0.36 ft

Flow Area 2.4 ft?
Wetted Perim: 8.83

Top Width 8.56 fi

Critical Depth 0.26 it

Critical Slope 0.99 %
Velocity 1.74 fi/s
Veiocity Head 0.06 ft

Specific Energ 0.40 ft

Froude Numb: 0.58

Flow Type Subcritical

SWALE #6 - 10-YEAR
Worksheet for Trapezoidal Channel



Project Description

Worksheet SWALE #5

Flow Element Trapezoidal Cha
Method Manning's Form
Salve For Channei Depth
Input Data

Mannings Coeffic).020

Channe! Slope
Left Side Slope

0.30 %
500 H:v

Right Side Slope 5.00 H: Vv

Bettom wWidth 500 ft
Discharge 4.73 cfs
Results

Depth 0.38 1t
Flow Area 2.6 ft*
Wetted Perim: 8.87 fi
Top Width 8.80 ft
Critical Depth 0.27 ft
Critical Slope 097 %
Velocity 1.80 ftis
Veiocity Head 0.05
Specific Energ 0.43 ft
Froude Numb: 0.58

Flow Type Subcriticai

SWALE #6 - 25-YEAR

Worksheet for Trapezoidal Channel



SWALE #7

Site Area

Site Area 49,574 sf
1.14 ac

Impervious Area Calculation

ROW 16,670

Lots 14,789
Other/Common Areas
Total 31,459 sf
Total 0.72 ac
% Impervious 63.48%

Pre-Devefoped Flows

2-Year Pre Dev. Peak Flow

Intensity . 5.88 in/hr
C-Factor 0.25
Q=C*[*A : 1.67 cfs
10-Year Pre Dev. Peak Flow

Intensity 7.23 infhr
C-Factor 0.25
Q=C*I"A 2.06 cfs

25-Year Pre Dev, Peak Flow

Intensity - 8.15 in/hr

C-Factor ‘ ) 0.25

Q=C"I"A 2.32 cfs
Post-Developed Flows

2-Year Pre Dev. Peak Flow

Intensity 5.88 in/hr
C-Factor 0.69

Q=C*I"A : 4.85 cfs

10-Year Pre Dev. Peak Flow

Intensity _ 7.23 inthr
C-Fagior 0.69
Q=C*I*A 5.71 ¢fs

25-Year Pre Dev. Peak Flow

Intensity 8.15 in/hr
C-Factor 0.69
GQ=C*I*A 6.44 cfs



Project Descripticn

Worksheet SWALE #7
Flow Element Trapezoida! Cha
Method Manning's Formi
Salve For ChanneiDepth
Input Data

Mannings Coeffic).020

Channel Slope
Left Side Slope

0.30 %
500 H:V

Right Side Slope 5.00 H:v

Bottom Width 5.00 ft
Discharge 8§71 cfs
Results

Cepth 0.42 ft
Flow Area 3.0 f2
Wetted Perimi 8.29 ft
Top Width 9.21 ft
Critical Depth 031 ft
Critical Slope 0.93 %
Velocity 1M fifs
Velocity Head 0.06 ft
Specific Energ 0.48 ft
Froude Numb: 0.59

Flow Type Subcritical

SWALE #7 - 10-YEAR

Worksheet for Trapezoidal Channel



- Project Descriptien

Worksheet SWALE #7
Flow Element Trapezoidal Cha
Method Manning's Farmi
Soive For Channe! Depth
Input Data

Mannings Coeffic).020

Channel Slope  0.30 %

Left Side Slope  5.00 H:Vv

Right Side Slope 5.00 H:V
Bottom Width 5.00 ft

Discharge 5.44 cfs

Results

Depth 0.45 ft

Flow Area 3.2 fi2

Wetted Perimui 9.58 ft

Top Width 9.49 ft

Critical Depth 0.33 ft

Critical Slope 092 %

Velogity 1.98 fi/s
Velocity Head .06 ft

Specific Energ G.51 ft

Froude Numb 0.80

Flow Type Subcritical

SWALE #7 - 25-YEAR
Worksheet for Trapezoidal Channel



SWALE #8

Site Area

Site Area 7,199 sf-
017 ac

Impervious Area Calcuiation

ROW 5,324
Lots
Other/Common Areas
Total 5,324 sf
Total 012 ac
% Impetrvious 73.95%

Pre-Developed Flows

2-Year Pre Dev. Peak Flow

Intensity 5.88 in/hr
C-Facter 0.25
Q=C*I*A 0.24 cfs
1C0-Year Pre Dev. Peak Flow

Intensity 7.23 infhr
C-Factor 0.25

=C*I"A ' - 0.30 cfs

25-Year Pre Dev. Peak Flow :
Intensity ' 8.15 inshr

C-Factor 0.25
Q=C*I*A 0.34 cfs
Post-Developed Flows

2-Year Pre Dev, Peak Flow

Intensity ‘ " 5.88 infhr
C-Factor _ 0.77
Q=C*"I"A ) 0.75 cis

10-Year Pre Dev. Peak Flow

Intensity 7.23 inthr
C-Factor 0.77
Q=C"*A 0.92 cfs

25-Year Pre Dev. Peak Flow

Intensity 8.15 in/nr
C-Factor : 0.77
Q=C*I*A _ 1.03 cfs



SWALE #8 - 10-YEAR.
Worksheet for Trapezoidal Channel

Project Description

Woerksheet SWALE #8

Flow Element Trapezoidal Cha

Method Manning's Formi
i Solve For _ Channel-Depth

Input Data

Mannings Coeffic).02¢
Channel Slope  0.30 %
Left Side Slepe 5.00 H: Vv
Right Side Slope 5.00 H:v
Bottom Width 5.00 ft

Discharge 0.92 cfs

Results

Depth 0.15 ft

Flow Area 0.9 ft*
Wetted Perimi 6.54 ft

Top Widih 6.51 ft

Critical Depth 010 #

Critical Slope 1.30 %
Velocity 1.06 fils
Velocity Head 0.02 #

Specific Energ 017 ft

Froude Numb: 0.51

Flow Type Subcritical




Project Description

Trapezoidal Cha
Manning's Forrm

Worksheet SWALE #8
Flow Element

Method

Solve For Channel Depth
Input Data

Mannings Coeffic.020
Channel Slope  0.30

%

Left Side Slope  5.00 H: Vv
Right Side Slope 5.00 H:V
Bottom Width 5.00 ft
Discharge 1.03 cfs
Results

Depth 0.16 ft
Flow Area 09 ft?
Wetted Perim: 6.64 ft
Top Width 6.61 ft
Critical Depth 0.11 ft
Critical Slope 1.27 %
Velocity 1.10 fi/s
Velocity Head 0.02 #
Specific Enert 0.18 ft
Froude Numb 0.52

Fiow Type Subcritical

SWALE #8 - 25-YEAR
Worksheet for Trapezoidal Channel



SWALE #9

Site Area

Site Area "'7,868 st
0.18 ac

Impervious Area Calculation

ROW 6,013
Lots
Other/Common Areas
Total 6,013 sf
Total C.14 ac
% Impervious 76.42%

Pre-Developed Flows

2-Year Pre Dev. Peak Flow

Intensity 5.88 inthr
C-Factor 0.25
Q=C*I"A 0.27 cfs

10-Year Pre Dev. Peak Flow

Intensity - 723 inkr
C-Factor y 0.25
Q=C*I"A 0.33 cfs

25-Year Pre Dev. Peak Flow

Intensity 8.15 in/hr
C-Factor 0.25
Q=C"T"A 0.37 ofs

Post-Developed Flows

2-Year Pre Dev. Peak Flow .
Intensity 5.88 in/hr

C-Factor _ 0.78
Q=C"I*A _ 0.83 cfs

10-Year Pre Dev. Peak Flow :
Intensity ‘ 7.23 in‘hr

C-Factor 0.78

Q=C*I*A 1.03 cfs

25-Year Pre Dev. Peak Fiow

intensity g 8.15 inftr
C-Factor 0.78
Q=C**A 1.16 cfs



Project Description

Workshest
Flow Element
Method
Salve For

SWALE #9
Trapezoidal Cha
Manning's Formi
Channel Depth

Input Data

Mannings Coeffic.020

Channel Slope
Left Side Slope

0.30 %
500 H:v

Right Side Slope 5.00 H:v

Bottom Width 500 ft
Discharge 1.03 cfs
Results

Depth 0.16 #
Flow Area 0.9 fi2
Wetted Perimi 6.64 1t
Top Width 6.61 ft
Critical Depth 011 ft
Critical Slope 1.27 %
Velocity 1.10 fi/s
Velocity Head 0.02 ft
Specific Enerc - 0.18
Froude Numbx 0.52

Flow Type  Subgritical

SWALE #9 - 10-YEAR

{

Worksheet for Trapezoidal Channel



SWALE #9 - 25-YEAR
Worksheet for Trapezoidal Channel

Project Description

Worksheet SWALE #9

Flow Element Trapezoidal Cha
Method Manning's Formt
Solve For ChannelDepth
input Data

Mannings Coeffic).020
Channel Slope 0.30 %
Left Side Slope 500 H:V
Right Side Siope 5.00 H: Vv
Bottom Width 5.00 ft

Discharge 1.16 cfs
Results

Depth 017 ft
Flow Area 1.0 ft2
Wetted Perimi 6.76 ft
Top Width 6.72 fi
Critical Depth 011 %
Critical Siope 1.25 %
Velocity 1.15 ftls
Velocity Head 0.02 ft
Specific Energ 0.18 ft
Froude Numbx 0.52

Flow Type Subcritical




SWALE #10

Site Area

Site Area 5,784 sf
0.13 ac

Impervious Area Calculation

ROW 3,864
Lots
Other/Common Areas
Total 3,864 sf
Total ‘0.09 ac
% Impervious 66.80%

Pre-Developed Flows

2-Year Pre Dev. Peak Flow

intensity . _ © 5.88 infhr
C-Factor 0.25
Q=C*1*A _ . 0.20 cfs

10-Year Pre Dev. Peak Flow _ :
Intensity 7.23 in/hr

C-Factor 0.25
Q=C*I"A 0.24 cfs

25-Year Pre Dav. Peak Flow

Intensity - 8.15 infhr

C-Factor - 0.25

Q=C"T"A : 0.27 cfs
Post-Developed Flows

2-Year Pre Dev. Peak Flow

Intensity 5.88 inthr
C-Factor 0.72
Q=C*I"A 0.56 cfs
10-Year Pre Dev. Peak Fiow

Intensity 7.23 infhr
C-Factor ‘ ' 0.72

Q=C*T"A 0.69 cfs

25-Year Pre Dev. Peak Flow

intensity 8.15 in/hr
C-Factor 0.72
Q=C*I*A 0.78 cfs



Project Description

Worksheet
Flow Element
Method

Solve For

SWALE #10
Trapezoidal Cha
Manning's Formi
Channel-Depth

Input Data

Mannings Coeffic).020

Channel Slope
Left Side Slope

0.30 %
500 H:v

Right Side Slope 5.00 H:v
Bottom Width 5.00 ft
Discharge 0.868 cfs
Results

Depth 0.13 ft
Flow Area 0.7 ft2
Wetted Perim 6.30 ft
Top Width £.28 ft
Critical Depth 0.08 f
Critical Slope 1.37 %
Velogity 0.96 ftis
Velocity Head 0.01 ft
Specific Energ 0.14 f
Froude Numb G.50
Flow Type Subcritical

SWALE #10 - 10-YEAR
Worksheet for Trapezoidal Channel



Project Description

Worksheet SWALE #10
Flow Element Trapezoidal Cha
Method Manning's Formt
Solve For Channei Depth
input Data

Mannings Coeffic1.020

Channel Slope  0.30 %

Left Side Slope  5.00 H:v

Right Side Slope 5.00 H: Vv
Bottom Width 5.00 ft

Discharge 0.78 cfs

Results

Depth 0.14 ft

Flow Area 0.8 fi2

Wetted Perimt 6.40 fi

Top Width 6.37 ft

Critical Depth 0.09 ft

Critical Slope 1.34 %

Velocity 1.00 fi/s
Velocity Head 0.02 ft

Specific Energ 0.15 ft

Froude Numb 0.51

Flow Type Subcritical

SWALE #10 - 25-YEAR
Worksheet for Trapezoidal Channei



SWALE #11

Site Area

Site Area 23,368 sf
0.54 ac

Impervious Area Calculation

ROW 15,469
Lots
Other/Common Areas
Total 15,469 sf
Total 0.36 ac
% tmpervious 66.20%

Pre-Developed Flows

2-Year Pre Dev. Peak Flow .
Intensity 5.88 inthr

C-Factor 0.25

Q=C*I"A 0.79 ¢fs

10-Year Pre Dev. Peak Flow

intensity 7.23 in/hr
C-Factor 0.25

Q=C*I*A . -0.97 cfs

25-Year Pre Dev. Peak Flow

Intensity : 8.15 in/hr
C-Factor 0.25
Q=C"I"A ' 1.09 cfs

Post-Developed Flows

2-Year Pre Dev. Peak Flow

Intensity -5.88 infhr
C-Factor ' 0.71

Q=C"T*A 2.25 cfs

10-Year Pre Dev. Peak Flow

Intensity ' 7.23 inthr
C-Factor _ 0.71
Q=C"i*A 2.77 ofs

25-Year Pre Dev. Peak Flow

Intensity 8.15 in/hr
C-Factor 0.71
Q=C"I*A ' 3.12 cfs



Project Description

Trapezocidal Cha

Manning's Formi

Worksheet SWALE #11
Flow Element

Method

Solve For Channel Depth
input Data

Mannings Coeffic).02¢

Channel Slepe  0.30 %
Left Side Slope 500 H:V
Right Side Slope 5.00 H:V
Botlom Width 5.00 ft
Discharge 277 cfs
Resuits

Depth 0.28 #
Fiow Area 1.8 fi2
Wetted Perimi 7.88 ft
Top Width 7.83 ft
Critical Depth 0.20 ft
Critical Slope 1.06 %
Velocity 1.53 ft/s
Velacity Head 0.04 ft
Specific Energ 0.32 ft
Froude Numi» 0.56
Flow Type  Subcritical

SWALE #11 - 10-YEAR
Worksheet for Trapezoidal Channel



Project Description

Worksheet SWALE #11
Flow Element Trapezoidal Cha
Method Manning's Formi
Salve For Channel Depth
Input Data

Mannings Coeffic).020
Channei Slepe 030 %
Left Side Slope  5.00 H:v
Right Side Siope 5.00 H:V
Bottom Width 5.00 ft

Discharge 3.12 ofs

Results

Depth 0.30 ft

Flow Area 2.0 2
Wetted Perim: 8.08 ft

Top Width 8.02 ft

Critical Depth 0.21 ft

Critical Slope 1.04 %
Velocity 1.59 fi/s
Velocity Head 0.04 ft

Specific Energ 0.34 ft

Froude Numtx 0.56

Flow Type Subcritical

SWALE #11 - 25-YEAR
Worksheet for Trapezoidal Channeti



Site Area

Site Area

Impervious Area Calculation

ROW

Lots

Other/Common Areas
Total

Total

% Impervious

Pre-Developed Flows

2-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

10-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

25-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I"A

Post-Developed Fiows

2-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

10-Year Pre Dev. Peak Fiow
Intensity
C-Factor
Q=C*I*A

25-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I"A

SWALE #12

19,074 sf
0.44 ac

12,457

12,457 sf
0.29 ac
65.31%

5.88 in/hr
.25
0.64 cfs

7.23 in/hr
0.25
0.79 cfs

8.15 in/hr
0.25
0.89 cfs

5.88 in/hr
0.71
1.82 ofs

7.23 infhr
0.71
2.24 cfs

8.15 in/hr
0.71
2.52 cfs



Project Description

Worksheet SWALE #12
Flow Element - Trapezeidal Cha
Methed Manning's Formi
Solve For Chanpel Depth
Input Data

Mannings Coeffic}.020
Channel Slope  0.30
" Left Side Slope  5.00
Right Side Slope 5.00

%
H:v
H:v

Bettom Width 5.00 ft

Discharge 2.24 cfs

Results

Depth 0.25 ft

Flow Area 1.8 fi2
Wetted Perimi 7.56 ft

Top Width 7.51 ft

Critical Depth 0.17 ft

Critical Slope 1.10 %
Velocity 1.43 fils
Velocity Head 0.03 f

Specific Energ 0.28 ft

Froude Numb 0.55

Flow Type Subcritical

SWALE #12 - 10-YEAR
Worksheet for Trapezoidal Channel



SWALE #12 - 25-YEAR
Worksheet for Trapezoidal Channel

Project Description

Worksheet SWALE #12
Flow Element Trapezoidal Cha
Method Manning's Formi
Solve For Channe! Dapth
Input Cata

Mannings Coeffic).020
Channel Slope  0.30 %
Left Side Slope  5.00 H:v
Right Side Slope 5.00 H:V
Bottom Width 5.00 ft

Discharge 2.52 cfs

Results

Cepth 0.27 fi

Fiow Area L7 R
Wetted Perim 773

Top Width 7.68 ft

Critical Depth 0.19 ft

Critica! Slope 1.08 %
Velocity 1.48 ft/s
Velocity Head 0.03 ft

Specific Energ 0.30 i

Froude Numis C.568

Flow Type Subcritical



Site Area

Site Area

Impervious Area Calculation

ROW

Lots

Other/Common Areas
Total

Total

% Impervious

Pre-Developed Flows

2-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C**A

10-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C"I*A

25-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C**A

Post-Developed Flows

2-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

10-Year Pre Dev. Peak Fiow
Intensity
C-Factor
Q=C*T*A

25-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I"A

SWALE #13

61,912 sf
1.42 ac

20,590
10,962

31,552 sf
0.72 ac
50.96%

 5.88 inhr

0.25
2.09 cfs

7.23 in‘hr
0.25
2.57 cfs

8.15 in/hr

. 025

2.90 cfs

5.88 in‘hr
0.61
5.07 cfs

7.23 infbr

0.61
6.23 cfs

8.15 inthr
0.6t
7.08 ¢fs



Project Description

Worksheet SWALE #13
Flow Element Trapezoidal Cha
Method Manning's Forrmi
Solve For Chapnel Depth
Input Data

Mannings Coeffic2.020

Channel Slope
Left Side Slope

0.30 %
500 H:v

Right Side Slope 5.00 H:V

Bottom Width 5,00 ft
Discharge 5.23 cfs
Results

Depth 0.44 ft
Flow Area 3.2 ft?
Wetted Perimi 9.49 it
Tap Width S.41 ft
Critical Depth 0.32 ft
Critical Slope 0.92 %
Velogity 1.86 fi/s
Velocity Head 0.06 fi
Specific Energ 0.50 fi
Froude Numb: 0.60
Flaw Type Subcritical

SWALE #13 - 10-YEAR
Worksheet for Trapezoidal Channel



Project Description

" Worksheet SWALE #13
Flow Element Trapezoidal Cha
Method Manning's Formi
Salve For Channel Depth
Input Data

Mannings Coeffic3.020

Channei Slope
Left Side Slope

0.30 %
500 H:V

Right Side Slope 5.00 H: Vv

Bottom Width 5.00 ft
Discharge 7.03 cfs
Results

Depth 0.47 it
Flow Area 3.5 #?
Wetted Perimi 9.80 ft
Top Width 970 ft
Critical Depth 0.35 ft
Critical Slope 090 %
Veloaity 2.03 ft/'s
Velocity Head 0.06 it
Specific Enerc 0.53 ft
Froude Numb: 0.60
Flow Type Subcritical

SWALE #13.- 25-YEAR
Worksheet for Trapezoidal Channel



Site Area

SWALE #14

Site Areg 40,134 sf
0.92 ac

impervious Area Calcuiation

ROW 10,596
Lots 13,201
Other/Common Areas
Total 23,797 sf
Total 0.55 ac
% Impervious 59.29%

Pre-Developed Flows

2-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

10-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I"A

25-Year Pre Dov. Peak Flow
Intensity
C-Factor
Q=C*I*A

Post-Developed Flows

2-Year Pre Dev, Peak Flow
Intensity
C-Factor
Q=C"I*A

10-Year Pre Dev. Peak Flow
[ntensity
C-Factor
Q=C*I"A

25-Year Pre Dev, Paak Flow
intensity
C-Factor
Q=C*I*A

5.88 in/hy
0.25
1.35 cfs

7.23 in/hr
0.25
1.67 cfs

8.15 in/hr
0.25
1.88 cfs

5.88 in/hr
0.67
3.60 ¢fs

7.23 inthr
0.87
4.43 cfs

8.15 in/hr
0.67

' £.99 cfs



Project Description

Worksheet
Flow Eiement
Mathod

Solve For

SWALE #14
Trapezoidal Cha
Manmning's Formi
Channel-Bepth

Input Data

Mannings Coeffic).020

Channel Slepe 0.30 %
Left Side Slope  5.00 H:V
Right Side Slcpe 5.00 H:V
Bottorn Width 5.00 ft
Discharge 4.43 cfs
Results

Depth .37 ft
Flow Area 2.5 ft2
Wetted Perimi 8.74 fi
Top Widih B8.67 ft
Critical Depth 028 ft
Critical Slope 0.98 %
Velogity 1.77 fifs
Velocity Head 0.05 it
Specific Energ 0.42 ft
Froude Numib» 0.58
Flow Type Subgcritical

SWALE #14 - 10-YEAR
Worksheet for Trapezoidal Channel



Project Description

Waorksheet SWALE #14
Flow Element Trapezoidal Cha
Method Manning's Formu
Solve For Channel Depth
Input Data

Mannings Coeffic).020

Channel Slope
Left Side Slope

0.30 %
5.00 H:V

Right Side Slope 5.00 H:Vv

Bottom Width 5.00
Discharge 4.99 cfs
Results

Cepth 0.38 ft
Flow Area 2.7 f2
Wetted Perirm 8,99 ft
Top Width 8.91 it
Critical Depth 0.28 ft
Criticat Slope 0.96 %
Velocity 1.83 /s
Velocity Head 0.05 ft
Specific Eneig 0.44 ft
Froude Numb 0.59
Flow Type Subcritical

SWALE #14 - 25-YEAR
Worksheet for Trapezoidal Channel



Site Area

SWALE #15

Site Area 7,000 sf
) 0.16 ac

Impervious Area Calculation

ROW 5,006
Lots

Other/Common Areas .
Total 5,006 sf
Total .0.11 ac

% Impervious 71.51%

Pre-Developed Flows

2-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

10-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C**A

25-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I"A

Post-Developed Flows

2-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

10-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C**A

25-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C*I*A

5.88 in/hr
0.25
0.24 ¢fs

©7.23 infhr

0.25
0.29 cfs

8.15 in/hr
0.25
0.33 cfs

5.88 in/hr
0.75
0.71 ¢fs

7.23 infhr
0.7%
0.87 cfs

8.15 in/hr
0.75
0.98 cfs



Project Description

Worksheet SWALE #15
Flow Element Trapezoidal Cha
Method Manning's Form
Solva For Channel Depth
Input Data

Mannings Coeffic).020
Channel Siope  0.30

Flow Type Subcritical

Left Side Slope  5.00 H:Vv
Right Side Slope 5.00 H:v
Bottom Width 5.00 ft
Discharge 0.87 cofs
Results

Depth 0.15 ft
Flow Area 0.8 ft2
Wetted Perim: 6.49 ft
Top Width 8.46 ft
Critical Depth 010 ft
Critical Slope 131 %
Velocity 1.04 dtfs
Velocity Head 0.02 #t
Spedific Energ 0.16 ft
Froude Numb: 0.51

SWALE #15 - 10-YEAR
Worksheet for Trapezoidal Channel



Project Description

Worksheet SWALE #15
Flow Element Trapezoidal Cha
Method Manning's Formi
Solve For Channel Depth
Input Data

Mannings Coeffic).020

Channel Slope
Left Side Slope

0.30 %
500 H:V

Right Side Slope 5.00 H:V

Bottorm Width 5.00 ft
Discharge 0.98 cfs
Results

Depth 0.16 it
Flow Area 0.9 ft2
Wetted Perimu 6.59 ft
Top Width 6.56 ft
Critical Depth 0.10 ft
Critical Slope 1.28 %
Velocity 1.08 ft/s
Velocity Head 0.0Z ft
Specific Energ 0.17 ft
Froude Numtx 0.52
Flow Type Subcritical

SWALE #15 - 25-YEAR
Worksheet for Trapezoidal Channel



Site Area

Site Area

Impervious Area Calculation

ROW

!ots

Other/Common Areas
Total

Total

% impervicus

Pre-Developed Flows

2-Year Pre Dev. Peak Flow
[ntensity
C-Factor
Q=C*I*A

10-Year Pre Dav. Peak Flow
Intensity
C-Factor
Q=C*"T*A

25-Year Pre Dev. Peak Flow
Intensity '
C-Factor
Q=C"I"A

Post-Developed Flows

2-Year Pre Dev, Peak Flow
Intensity
C-Factor
Q=C*I*A

10-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C"1*A

25-Year Pre Dev. Peak Flow
Intensity
C-Factor
Q=C**A

SWALE #16

33,799 sf
0.78 ac

9,689
10,248

19,037 sf
0.46 ac
58.99%

5.88 in‘hr

‘0.25

1.14 cfs

7.23 infor
0.25
1.40 cfs

8.15 infhr
0.25

"1.58 cfs

5.88 in/hr
0.66
3.02 cfs

'7.23 infhr

0.66
3.72 cfs

8.15 in/hr
0.66
4,19 cfs



Project Description

Trapezoidal Cha
Manning's Formi

Worksheet SWALE #185
Flow Element

Method

Solve Far Channel Depth
Input Data

Mannings Coeffic).020

Chanrel Slope 030 %

Left Side Slope  5.00 H: Vv
Right Side Siope 5.00 H:V
Bottom Width 5.00 #
Discharge 3.72 ¢fs
Resuits

Depth 0.33 ft
Flow Area 2.2 ft2
Wetted Perime 8.40 ft
Top Width 8.33 ft
Critical Depth 0.24 ft
Critical Slope 1.01 %
Velocity 1.68 ft/s
Velocity Head 0.04 ft
Specific Energ 0.38
Froude Num 0.57

Flow Type Subcritical

SWALE #16 - 10-YEAR
Worksheet for Trapezoidal Channel



Project Description

Worksheet SWALE #16
Flow Element Trapezoidal Cha
Method Manning's Formi
Solve For Channel Depth
Input Data

Mannings Coeffic).020
Channel Slope 0.30

%

Left Side Slope 500 H:v
Right Side Slope 5.00 H:V
Bottom Width 5.00 it
Discharge 4.19 cfs
Results

Depth 0.36 it
Flow Area 2.4 f?
Wetted Perimi 8.83 ft
Top Width 8.56 ft
Critical Depth 0.26 ft
Critical Slope 0.99 %
Velocity 1.74 fifs
Velocity Head .05 fi
Specific Energ 0.40 1t
Froude Numb 0.58
Flow Type  Suberitical

SWALE #16 - 25—YEAR_
Worksheet for Trapezoidal Channel



FLUMES



FLUME #1 - 25-YEAR
Worksheet for Irreguiar Channel

Project Description

Worksheet FLUME #1
Flow Element Irregular Chani
Method Manning's Forr
Salve For Channel. Depth
Input Data

Channel 80,20 %
Discharge 7.11 cfs

Opticns

Current Roughness Metheived Lotter's Method
Open Channel Weighling »ved Lotter's Method
Closad Channel Weighting Horton's Method

Results

Mannings Coefficiel 0.013
Woater Surface Elev 2564 ft
Elevation Range 1.20t0 25.70
Flow Area 2.2 fi2
Wetted Perimeter 5.B8 ft
Top Width 502 ft
Actual Depth 0.44 ft
Criticai Elevation 2580 ft
Critical Slope 041 %
Velocity 3.24 fis
Velocity Head 0.16 fi
Specific Energy 25.80 ft
Froude Number 0.87
Fiow Type Subcritical

Roughness Segments

Start End Mannings
Station Station  Coefficient
0+00.00 0+08.02 0.013

Natural Channel Points

Station  Elevation

(f) ()
C+00,00 25.70
0+00.50 25.70
0+00.51 25.20
0+05.51 25.20
0+05.52 2570

0-+06.02 2570




FLUME #2 - 25-YEAR
Worksheet for Irregular Channel

Project Description

Worksheet FLUME #2
Fiow Element Irregular Cham
Method Manning's Forr

__BolveFor __ Channel Depth
Input Data

Channel SIt0.3C %
-Discharge 2.08 cfs

Options

Current Roughness Methcoved Lotter's Method
Open Channel Weighting wed Lotter's Method
Closed Channel Weighting Horton's Method

Results

Mannings Coefficie: 0.013
Water Surface Elev 2532 ft
Elevation Range i.12to 25.62
Flaw Area 1.0 ft?
Wetted Perimeter 541 ft
Top Width 5.01 ft
Actual Depth 0.20 ft
Critical Elevation 25.30 ft
Critical Slope 048 %
Veloeoily 2.05 ftfs
Velocity Head 0.07 ft
Specific Energy 2535 ft
Froude Number 0.80
Fiow Type Subcritical

Roughness Segments

Start End Mannings
Station  Station Coefficient
0+00.00 0+06.02 0.013

Natural Channel Points

Station  Elevation
{it) (ft)

0+00.00 25.62
0+00.50 25.62
0+00.51 25.12
0+05.51 25.12
0+05.52 25.62

0+06.02 26.62




FLUME #3 - 25-YEAR
Worksheet for Irregular Channel

Project Description

Warksheet FLUME #3
Fiow Element Irregular Chanu
Method Manning's Forr

omn————8olve-For——Channel-Depth
Input Data

Channel 8lc0.30 %
Discharge 6.20 cfs

Options

Current Roughness Metheved Lotter's Method
Open Channel Weighting ved Lotter's Method
Closed Channel Weighting Hortan's Method

Results

Mannings Coefficiet 0.013
Water Surface Elev 25.96 ft
Elevation Range 1.56to 25.06
Flow Area 2.0 fir
Weited Perimeter 580 ft
Top Width 5.02 ft
Actual Depth 0.40 ft
Critical Elevation 25.92 ft
Critical Siope 0.41 %
Velocity 3.09 ft/'s
Velocity Head 0.15 ft
Specific Energy : 2611 ft
Froude Number 0.86
Flow Type Subcritical

Roughness Segmenis

Start End Mannings
Station  Station  Coefficient
0+00.00 0+06.02 0.013

Natural Channel Points

Station  Elevation
(fi) (fi)

0+00.00 26.06
0+00.50 26.06
0-+00.51 25.56
0+05.51 25.56
0+05.52 26.06

0+06.02 26.06




Project Description

Worksheet FLUME #4

Flow Element Irregular Cham

Method Manning's Forr
——— _Solve For Channel-Depth

Input Data

Channel 51t0.30 %

Discharge 3.23 cfs

Cptions

Current Roughness Methoved Lotter's Method
Open Channel Weighting ed Lotter's Method
Clesed Channel Weighting

Horton's Method

Results
Mannings Coefficie: 0.013
Water Surface Elev 26.09 ft
Elevation Range .82 to 26.32
Flow Area 1.3 fi2
Wetted Perimeter 5.53 ft
Top Width 5.01 f
" Actual Depth 0.27 ft
Critical Elevation 26.05 ft
Critical Slope 0.45 %
Velocity 242 fi/s
Velocity Head 0.09 ft
Specific Energy 26.18 ft
Froude Number 0.83
Flow Type Suberitical

Roughness Segments

Start End Mannings
Station Station  Coefficient
0+00.00 ©+08.02 0.613

Natural Channel Points

Station  Elevation
{ft) ()

0+00.00 26.32
0+00.50 26.32
0+00.51 26.82
0+05.51 25.82
0+05.52 26,32
0+06.02 26.32

FLUME #4 - 25-YEAR
Worksheet for Irregular Channel



FLUME #5 - 25-YEAR
Worksheet for Irregular Channel

Project Description

Worksheet FLUME #5
Flow Element Irregular Chary
Method Manning's Forr
Sclve-For Chanrel-Depth
Input Data

Channel S1c0.30 %
Discharge 3.80 cfs

Options

Current Roughness Methoved Lotter's Method
Open Channel Weighting wed Lotter's Method
Closed Channel Weighting - Horton's Methad

Results
Mannings Coefficiet 0.013
Water Surface Elev 2833 ft

Elevation Range .05 to 26.55

Flow Area 1.4 fi2
Weftted Perimeter 557 ft
Top Width 5.01 it
Actual Depth 0.28 ft
Critical Elevation 26.30 ft
Critical Slope 044 % .
Velocity 2.52 ft/'s
Velocity Head 0.10 ft
Specific Energy 2843 ft
Froude Number 0.83
Flow Type Subcritical
Roughness Segments

Start End Mannings
Station  Station Coefficient
G+00.C0 0-+06.02 0.013

Natural Channet Paints

Station  Elevation
{ft) ()

0+00.00 26.55
0+00.50 26.55
0+00.51 26.05
0+05.51 26.05
0+05.52 26.55

0+08.02 26.55




FLUME #6 - 25-YEAR
Worksheet for Irregular Channel

Project Description

Worksheet FLUME #6
Flow Element Irregular Chani

Method Manning's Fort
Solve For Chanpel Depth
Input Data

Channel SKK0.30 %
Discharge 4.73 ofs

Options

Current Roughness Methcved Lotters Methed
Open Channel Weighting wed Lotter's Method
Closed Channel Weighting Horton's Method

Results
Mannings Coefficie 0.013
Water Surface Elev 2514 ft

Elevation Range  1.80 to 25.30

Flow Area 1.7 ft2
Wetted Perimeter 568 #
Top Width 501 #
Actual Depth 0.34 ft
Critical Elevation 2510 ft
Critical Slope 0.43 %
Velocity 279 fis
Velocity Head 0.12 ft
Specific Energy 2526 ft
Froude Number 0.85
Flow Type Subcritical
Roughness Segmenis
Start End Mannings
Station  Station Coefficient
0+00.00  0+06.02 0.013

Natural Channel Paints

Station  Elevation

() (ft)

0+00.00 25.30
0+00.50 25.30
0+00.51 24.80
. 0+035.51 24,80
0+05.52 25.30

0+086.02 25.30




FLUME #7 - 25-YEAR
Worksheet for Irregular Channel

Project Description

Worksheet FLUME #7
Fiow Element Irreguiar Chary
Method Manning's Forr
Selve-For Channel-Depth
Input Data

Channel $10.30 %
Discharge 6.44 cfs

Options

Current Roughness Methcved Lotter's Method
Open Channe! Weighting wed Lotter's Method
Closed Channel Weighting Horton's Method

Results
Mannings Coefficier 0.013
Water Surface Elev 2523 ft
Elevation Range  1.82 to 25.32
Flow Area 21 ft2
Wetted Peritmeter 582 ft
Top Width 5.02 ft
Actual Depth 041 ft
Critical Elevation 2518 ft
Critical Slope 0.41 %
Velocity 3.13 ft's
Velocity Head 0.15 ft
Specific Energy 25.38 ft
Froude Number 0.86
Flow Type Suberitical
Roughness Segments
Start End Mannings

Station  Station  Coefficient

0+00.00 0+06.02 0.013

Natural Channal Points

Station  Elevation

{f) #)
0+00.00 25.32
0+00.50 25,32
0+00.51 24.82
0+05.51 24.82
0+05.52 25.32

0+06.02 25.32




FLUME #8 - 25-YEAR
Worksheet for Irregular Channel

Project Description

Worksheet FLUME #8
Flow Element Irragular Chan

Method Manning's Farr
Solve For Channel Depth
inpui Data

Channel Sk0.30 %
Discharge 1.03 cfs

Options

Current Roughness Methcved Lotter's Method
Open Channel Weighting wed Lotier's Method
Closed Channel Weighting Hortor's Method

Results

Mannings Coefficier 0.013

Water Surface Elav

26.26 1t

Elevation Range  1.13 to 26.63

Flow Area 0.7 ft*
Wetted Perimeter 5.28 ft
Top Width 501 ft
Actual Depth 013 #
Critical Elevation 26.24 ft
Critical Slope 0.54 %
Velocity 1.57 ftis
Velocity Head 0.04 ft
Specific Energy 26.30 ft
Froude Number 0.76
Flow Type Subcritical
Roughness Segments

Start End Mannings
Station  Station  Coefficient
0+00.00 0+06.02 0.013

Natural Channel Peints

Station  Elevation

{f) {f)
0+00.00 26.63
0+00.50 26.63
0+00.51 2613
0+05.51 26.13
0+05.52 26.63

0+06.02 28.63




FLUME #9 - 25-YEAR
Worksheet for Irregular Channel

Project Description

Worksheet FLUME #9
Flaw Element Irregular Chari
Method Manning's Forr
Solve For Channel Depth
Input Data

Channel 81¢0.30 %
Discharge 1.16 cfs

Options

Current Roughness Methcived Lotter's Method
Open Channeal Weighting jved Lotter's Method
Closed Channel Weighting Herton's Method

Results

Mannings Coefficie: 0.013
Water Surface Elev 26.26 ft
Elevation Range i.12 to 26.62
Flow Area 0.7 f2
Wetted Perimeter 528 #t
Top Width 5.01 ft
Actua! Depth 014 ft
Critical Elevation 26.24 ft
Critical Slope 0.53 %
Velocity 1.64 fis
Velocity Head 0.04 ft
Specific Energy 26.30 ft
Froude Number 0.77
Flow Type Suberitical

Roughness Segments

Start End Mannings
Station  Station  Coefficient
0+00.00 0+06.02 0.013

Naturai Channel Points

Station  Elevation

() (f)
0+00.00 26,62
0+00.50 26.62
0+00.51 26,12
0+05.51 26.12
0+05.52 26.62

0+06.02 2682




Project Description

Worksheet FLUME #10
Flow Element Irregular Charn
Methed Manning's For:
Solve-For Channel Depth
Input Data

Channel Slc0.30 %

Discharge (.78 cfs

Options

Current Roughness Methcved Lotter's Method
Open Channel Weighting »wed Lotter's Mathad
Closed Channel Weighting

Horton's Methad

Resulis

Mannings Coefficie) 0.013
Water Surface Elev 26.31 ft
Elevation Range .20 to 26.70
Flow Area 0.6 ft2
Wetted Perimeter 522 ft
Top Width 5.00 ft
Actual Depth 0.11 ft
Critical Elevation 26.28 1t
Critical Siope 0.57 %
Velocity 1.40 fi/s
Velocity Head 0.03 i
Specific Energy 26.34 ft
Freude Number 0.74
Flow Type Subcritical

Roughness Segments

Stanrt End Mannings
Station  Station Coefficient
0+00.00 0+06.02 0.013

Natural Channel Peints

Station  Elevation
(ft} {ft)

g+00.00 26.70
0+00.50 26.70
0+00.51 26.20
0+05.51 26.20
0+05.52 26.70
0+06.02 26.70

FLUME #10 - 25-YEAR
Worksheet for {rregular Channel



FLUME #11 - 25-YEAR
Worksheet for Irregular Channel

Project Description

Worksheet FLUME #11
Flow Element Ircegular Char
Method Manning's Forr
Solve_For Channel-Depth
Input Data

Channel 51:0.30 %
Discharge 3.12 cfs

Options

Current Roughness Methc ved Lotter's Method
Open Channel Weighting sved Lotter's Method
Closed Channel Weighting Herton's Method

Resuits

Mannings Coefficie: 0.013
Water Surface Elev 25.86 ft
Elevation Range .70 to 26.20
Flow Area 1.3 fi2
Wetted Perimeter 552 ft
Top Width 501 #t
Actual Depth 0.26 ft
Critical Elevation 2593 ft
Critical Slope 0.45 %
Velocity 2.39 fi/s
Velocity Head 0.09 ft
Specific Energy 28.05 ft
Froude Number 0.83
Flow Type Subcritical

Roughness Segments

Start End Mannings
Station  Station Coefficient
0+00.00 0+06.02 0.013

Natural Channel Pgints

Station  Elevation

() {f0)

0+00.60 26.20
0+00.50 26.20
0+00.51 25.70
0+05.5% 2570
0+05.52 26.20

0+06.02 26.20




FLUME #12 - 25-YEAR
Worksheet for Irregular Channel

Project Description

Worksheet FLUME #12
Flow Element trregular Chani
Method Manning's Forr
Solve For Channei Depth
Input Data

Channel Slc0.30 %
Discharge 2.52 cfs

Options

Current Roughness Methc wved Lotter's Method
Open Channel Weighting ved Lotter's Mathod
Closed Channel Weighting Hertor's Method

Results

Mannings Coefficier 0.013
Water Surface Elev 2585 ft
Elevation Range .42 to 25,92
Fiow Area 1.1 fi2
Wetted Perimeter 546 f
Top Width 5.01 ft
Actual Depth 0.23 f#t
Critical Elevation 25,62 ft
Critical Slope 0.47 %
Velocity 221 fifs
Velocity Head 0.08 #
Specific Energy 2572 ft
Froude Number 0.81
Fiow Type Subcriticai

Roughness Segments

Start End Mannings
Station  Station Coefficient
0+00.00 0+06.02 0.013

Natural Channel Points

Station  Elevation

() (f)
0+00.00 25,92
0+00.50 2592
0+00.51 25.42
0+05.51 25.42
0+05.52 25.92

0+06.02 25,92




FLUME #13 - 25-YEAR
Worksheet for Irregular Channel

Project Description

Warksheet FLUME #13
Flow Element Irregular Chani
Method Manning's Forr
Solve For Channel Depth
Input Data

Channel 8k 0.30 %
Discharge 7.03 cfs

‘Cptions

Current Roughnass Methe sved Lotter's Method
Open Channel Weighting sved Lotter's Method
Closed Channel Weighting Horton's Method

Results
Mannings Coefficiel 0.013
Water Surface Elev 2505 ft
Elevation Range 162 to 25.12
Flow Area 2.2 ft*
Wetted Perimeter 5,87 ft
Top Width 502 f
Actual Depth 0.43
Critical Elevation 2501
Critical Slope 041 %
Veiocity 3.23 fi/s
Velocity Head 0.16 ft
Specific Energy 2522 fi
Froude Number 0.86
Flow Type Subcriticai
Roughness Segments
Start End Mannings

Station Station  Coefficient _

0+00.00 0+06.02 0.013

Natural Channel Points

Station  Elevation

() ()
0+00.00 25.12
0+00.50 2512
0+00.51 24.62
0+05.51 24.62
0+05.52 25.12

0+06.02 2512




FLUME #14 - 25-YEAR
Worksheet for Irregular Channel

Project Description

Worksheet FLUME #14
Flow Element Irregular Chani
Method Manning's Forr
Solve-For Channel-Repth
Input Data

Channel 8I:0.30 %
Discharge 4.85 cfs

Opticns

Current Roughness Metheved Lotter's Methed
Open Channe! Weighting ved Lotter's Methed
Closed Channel Weighting Horton's Method

Results
Mannings Coefficiel 0.013
Water Surface Elev 2484 ft
Elevation Range .49 to 24.99
Flow Area 1.8 fi2
Wetted Perimeter 570 ft
Top Width 5.01 ft
Actual Depth 0.35 ft
Critical Elevation 24,80 ft
Critical Slope 0.42 %
Velocity 2.85 ftis
Velocity Head 0.13 ft
Specific Energy 2497 ft
Froude Number 0.85
Flow Type Subecritical
Roughness Segments
Start End Mannings

Station  Station Coefficient

0+00.0C 0+06.02 0.013

Natural Channel Points

Station  Elevation

{f) {ft)
0+00.00 24.99
0+00.50 24.99
0+00.51 24 .49
0+05.51 24.49
0+05.52 24.99

0+058.02 24.99




FLUME #15 - 25-YEAR
Worksheet for Irregular Channel

Project Description

-Warksheet FLUME #15
Flow Element Irregular Chant
Method Manning's Forr
--——————Selve-Fer————Channel-Bepth
Input Data

Channel S1t0.30 %
Discharge 0.98 cfs

Cptions

Current Roughness Methcved Lotter's Method
Open Channel Weighting ied Lotter's Method
Closed Channel Weighting Horton's Method

Results

Mannings Coefficiel 0.013
Water Surface Elev 2474 fi
Elevation Range 161 to 25.11
Flow Area 06 f2
Wetted Perimeter 5.26 ft
Top Width 501 ft
Actual Depth 0.13 ft
Critical Elevation 2472 ft
Critical Slope 0.55 %
Velogity 1.54 ftfs
Velocity Head 0.04 ft
Specific Energy 24.77 ft
Froude Number 0.76
Fiow Type Subgcritical

Roughness Segments

Start ‘End Mannings
Station  Station Coeficient
0+00.00 0+06.02 0.013

Natural Channel Points

Station  Elevation

(it) )
0+00.00 26.11
0+00.50 2511
0+00.51 24,81
0+05.51 24,81
0+05.52 25.11

0+06.02 25.11




FLUME #16 - 25-YEAR
Worksheet for Irregular Channel

Proiect Description

Warkshegt FLUME #16
Flow Element Irregular Chan
Method Manning's Forr

- Sclve-For————Ghannel Depth
Input Data

Channel §ic0.30 %
Discharge 4.19 cfs

Options

Current Roughness Methcved Lotter's Method
Open Channel Weighting »ved Lotter's Method
Closed Channel Weighting Horton's Method

Resulis

Mannings Coefficier 0.013
Water Surface Elev 24.66 ft
Elevation Range 1.35t0 24.85
Flow Area 1.6 ft2
Wetted Perimeter 563 it
Top Width 501 ft
Actual Depth 031 ft
Critical Elevation 2463 ft
Critical Slope 0.43 %
Velocity 2.67 fils
Velocity Hezad 011 ft
Spedific Energy 2477 1t
Froude Number 0.84
Flow Type Subcrifical

Roughness Segments

Start End Marinings
Station Statien  Coefficient
0+00.00  0+06.02 0.013

Natural Channel Points

Staticn  Elevation

(it ()

0+00.00 24.85
C0+00.50 24.85
$+00.51 24.35
C+05.51 24.35
0-+05.52 24.85

0+06.02 24.85




WATER TABLE DETERMINATIONS






MW-5

DATES MW-1 | MW-2 | MW-3 | MW-4 MW-6 | MW-7 | MW-8 | MW-9 | MW-10 | MW-11
14-\ar-08 -18.1 -20.8 -20.4 21.8 218 -12.7 -11.1
15-Mar-08 -18.8 21 20.4 23.1 -22.8 -14.4 -12.1
16-Mar-08 2.6 -14.6 -4 -5.1 -4.3 -4.8 2.3
17-Mar-08 -5.4 -16.1 -11.2 -9 -7.3 8.1 -4.2
18-Mar-08 7.4 -16.5 -13 -11.2 96 -6.9 -4.9
19-Mar-08 -8.2 -16.7 -12.,5 -11.6 -i1.4 -6.2 -5
20-Mar-08 -8 -16.9 -11.6 -11.1 -12 -5.9 -38

—|—21=Mar-08—| 118 7.7 -15.3 -15.3 -i6.5 -8.4 -6.4
22-Mar-08 -12.8 -18.1 -16 -16.1 -16.8 -9.1 -6.8
23-Mar-08 -13.9 -19 - -16.1 -17.8 -18.9 -10.4 7.6
24-Mar-08 -15.3 -19.6 -17.5 -18.9 -19.8 -12.1 -8.3
25-Mar-08 -16.3 -20.9 -18 20.7 214 -13.8 -9.3
26-Mar-08 -16.9 -21.4 -18.3 .21.3 215 -14.4 -10.3
27-Mar-08 -17.4 -22.1 -17.7 -22 -21.9 -15.3 -114
28-Mar-08 -17.5 227 -17.8 -22.3 22,2 -16.1 -11.7
29-Mar-08 -18.7 -23.5 -18.1 -23.8 -23.8 -18.3 -13.1
30-Mar-08 -16.5 -23.3 -19 -24.2 -23.6 -13.5 -8
31-Mar-08 -6.9 -17.3 -11.8 -13.3 -10.3 -5.5 2.3

1-Apr-08 -7.9 -16.5 -10.5 -11.9 -9.8 -5.8 -4.1

2-Apr-08 -8.1 -18.5 -1 -i1.8 2.8 -5.8 -4.2

3-Apr-08 -12 -17.2 138 -15 -15.5 7.7 -5.9

4-Apr-08 5.4 -15.5 -8 -8.3 -6.6 -5.5 2.9

5-Apr-08 -1 -14.2 -2.1 5.3 3.4 -2.8 0

6-Apr-08 -3.5 -11.8 -5.5 -52 5.3 4.9 2.4

7-Apr-08 -5.1 ~18.3 -9.2 -7.8 7.4 -6.1 3.3

8-Apr-08 -6.6 -16.1 -11.2 -10.1 -9.5 -6.9 -4

9-Apr-08 7.7 -18.7 12,1 -11.4 -11.5 7.4 -4.5
10-Apr-08 -8.5 -17.1 -12.6 -12.7 -13 7.7 -4.9
11-Apr-08 9.5 -17.4 -12.8 135 142 8.6 -5.6
12-Apr-08 -10.2 -18.1 -13.8 -14.6 ~15.1 -9 5.9
13-Apr-08 -11.9 -18.7 -15.3 -16.6 -17 -10.1 6.9
14-Apr-08 -14.3 -19.2 -17.2 -18.7 -18.9 -12.1 8.2
15-Apr-08 -15.3 -20.2 -17.9 -19.8 -20 -12.9 -8.8
16-Apr-08 -16.8 -21.4 -18.5 -21.4 214 -14.4 -10.1
17-Apr-08 -17.7 22,2 -18.8 -22.3 -22 -16.3 -11.4
18-Apr-08 -18.7 23.5 -18.4 -23.2 227 -16.2 -12.5
19-Apr-08 -19.2 -24.6 -18.7 -24.1 -23.1 -17.8 -13.6
20-Apr-08 -10.5 -24.9 -18.1 -24.5 -22.9 -18.1 -11.8
21-Apr-08 -19.4 -24.9 -19.5 -25.3 -23.7 -17.2 -13.7
22-Apr-08 -5.2 -17.2 -9.3 -11 5.7 -5.6 2.4
23-Apr-08 -10.2 -17.4 -13.5 -14.1 -10.1 -6.6 -4.6
24-Apr-08 -13.6 -18.8 -15.8 -16.5 -14.6 7.7 R
25-Apr-08 -15.8 202 | -17 -18.7 -17.4 -9 7.2
26-Apr-08 -17.4 22 -17.9 -20.8 -19.3 -10.6 -8.3
27-Apr-08 -19 -24 -18.3 -22.1 -20.9 -2 9.6
28-Apr-08 -19.8 -25.4 -19.1 -23.4 21,7 -13.6 -10.8
29-Apr-08 -20.3 -26.2 -19.7 -24.2 -228 -14.8 -11.8
30-Apr-08 -21.6 -27.2 -20.9 266 -24.6 -18.3 -14.6
1-May-08 -22.5 -29.8 -21.9 -27.7 -25.5 -19.8 -16.3
2-May-08 -23.2 -31.9 222 -28.5 -26 -20.8 -17.5
3-May-08 =237 328 22,4 -29.3 26.3 -21.3 -18.5
4-May-08 24,2 -33.1 -22.5 -30.1 -27 -21.2 -18.6
5-May-08 -25 -32.5 23.3 -30.9 277 -21.2 -19.6
6-May-08 23.2 -33.1 23.7 -29.1 -25.7 -14.1 -12.5
7-htay-08 -24 -33.2 -24.4 -30.9 27.7 -20.4 -17.2




8-May-08 25.3 -33.3 -25 -31.9 -28.4 212 -19.4

9-May-08 -26.1 -33.6 -25.5 -32.3 -28.6 -21.4 -20.2

10-May-08 -26.9 -33.6 -26.1 337 -30.1 215 -22.4

11-May-08 -27.8 -33.7 -26.9 -35 312 218 -23.5

12-May-08 -16.4 -32.4 -25.9 23.2 -18.5 7.1 -5.9

13-May-08 -20.1 -30.3 " .26.2 26.1 -23.4 -10.9 -10.1

14-May-08 -22.6 -31.4 -26.4 -28.1 -25.7 -14.8 -13.8

15-May-08 -23.7 -32.4 -26.5 29.6 -26.8 -19.9 -16

—16-May-08—|—247— -33.2 -26.4 -30.2 -27 -21.1 -17.4

17-May-08 -25.9 -33.3 -26.3 -32.3 -29.4 -21.1 -19.5
18-May-08 -26.9 -33.3 -27.2 -33.5 -29.9 -21.1 «21.3

19-May-08 -27.9 -33.8 -27.7 -35 315 -21.5 -23.3
20-May-08 287 -33.9 -28.1 -35.7 -3p2 -21.6 -23.8
21-May-08 -28.8 -33.4 -28.6 -35.7 -33.2. -21.3 -24.4
22-May-08 -28.9 -33.4 -29.4 -35.9 341 215 -26.3
23-May-08 -29 -33.4 -30.3 -35.8 -34.6 217
24-May-08 -29.1 -33.7 " -30.9 -35.8 -35.3 -22
25-May-08 -29 -33.7 315 -35.9 358 -22
26-May-08 =201 -33.6 -32.3 -35.9 367 221
27-May-08 -29.1 -33.7 -33 -35.9 372 22,1
28-May-08 -29.2 -34 -33.1 -35.9 377 -22.5
29-May-08 -28.9 -33.1 -32.9 -35.8 378 -21.8
30-May-08 -2g -32.8 -32.9 -35.9 379 -21.9
31-May-08 -29.1 -33.4 -33.1 -35.9 -38.1 22,4

1-Jun-08 -29.1 -33.8 -33.2 -35.9 -38.3 -22.5

2-Jun-08 -28.9 -33.2 -33.2 -35.7 -38.1 228

3-Jun-08 -29 -32.6 -33.2 -35.9 -38.3 22,4

4-Jun-08 -28.1 -32.4 -33.1 -35.9 -38.4 -23.1

5-Jun-08 291 -33.4 -33.2 -35.9 -38.8 -23.3

6-Jun-08 -29.1 -335 -33.3 -35.9 -39 -23.3

7-Jun-08 -29.2 -336 -33.3 -35.9 -39.2 -23.3

8-Jun-08 -29.2 -33.6 -33.3 -35.9 -395 -23.3

9-Jun-08 -29.2 -33.7 -33.3 -35.9 -30.6 -23.4

10-Jun-08 -29.2 -33.5 -33.3 -35.9 -39.6 -23.3

11-Jun-08 -29.1 -33.4 -32.6 -36.1 -39.6 -23.3

12-Jun-08 -29.1 -33.3 -32,5 -36.1 -396 - -23.1

13-Jun-08 -29.1 -33 -32.5 -36.1 -39.6 -23.1

14-Jun-08 -29.1 -30.5 -32.4 -36.1 -306 208

15-Jun-08 -29.1 -30.6 324 -36.1 -396 -22.9

16-Jun-08 -20 -18.2 -18.3 -29.2 -26.1 -6.2

17-Jun-08 -20.9 -16.9 =205 -26.4 247 -10.3

18-Jun-08 -22 -34.3 -40.8 -32.3 -22 -27.2 26 -14.8

19-Jun-08 -23.1 -35.1 -40.5 -33.1 -23.4 -28.7 277 -20.9
20-Jun-08 -24.1 -36.8 41 -33.2 -24.8 -30.3 203 -21.8
21-Jun-08 245 -36 -41.1 -32.4 -25.7 -30.4 294 -21.5
22-Jun-08 -18.1 -32.7 -40.9 315 -26.3 -25.4 23,1 -8.8
23-Jun-08 -15.4 -30.7 -40.7 -30.5 -26.2 -19.7 -15,5 -57
24-Jun-08 -18.5 -30.7 -40.2 -32.1 -26.4 -21.8 -20 7.5
25-Jun-08 -20.1 -31.8 -40.4 316 -26.7 -24.5 -23.1 -10.4
26-Jun-08 -216 -33.3 -40.6 324 27 -26.6 24,6 -13 -18.2 -32.5 3.2
27-Jun-08 -22.9 -35.8 -40.9 -33 -27.3 -28.7 -27.1 -17.1 -20.7 -33.7 -35.1
28-Jun-08 -23.9 372 -41.1 -32.9 -27.9 -30.7 -29 212 22,6 -35.4 -37.5
29-Jun-08 -25 -37.9 -41,1 -33.1 -28.7 -32 -30.4 22,1 -24.5 -37 -39.4
30-Jun-08 -25.8 -38.4 -41.1 -32.4 -29.3 -32.9 -31.2 221 25,3 -37.5 -39.9
1-Jul-08 -26.8 -38.9 43,2 -32.6 -29.9 -34.2 -32.6 -22.1 -26.9 -39.1 -40.3
2~Jul-08 -27.5 -39 -41.4 -32.7 -30.3 -35.8 -34.1 217 -27.9 -40 -41.4




3-Jul-08 -28.3 -39.1 414 -32.8 -30.6 -36 -34.8 -21.8 -28.8 -40.8 -47.8
4-Jul-08 -28.7 -38.9 -41.2 -23 -30.8 -36 -35.8 222 -20.6 -41.7 -47.7
5-Jul-08 -28.7 -38.8 412 -33.2 -3i.4 -36.1 -36.8 -225 -30.1 423 -46.8
6-Jui-08 -28.7 -38.8 -41.2 -33.3 -31.8 38 -37.7 -22.6 -30.9 -42.9 -47.3
7-Jul-08 -28.5 -38.4 -41.3 -32.4 -32 -35.9 -37.7 -21.6 -3 -43.1 -47.4
8-Jui-08 -28.6 -38.3 411 -30.7 -32 -35.9 -37.9 217 -31.3 -44.1 -48.1
9-Jui-08 -28.6 -38.4 -41 -31 -31.9 -36 38 22,2 -322 -A5.4 -47.6
10-Jut-08 -28.5 -38.3 -40.9 317 -31.9 -35.9 -38.1 217 -32.6 -48 -49
—11-Jul-08—|—t11:1——335 -40.2 -30.5 -25.2 -20.8 -6.4 -4.3 2.5 -16.7 -39.8
12-Jul-08 -6.6 -20.2 -40.3 -30.7 25.6 -12.5 -5.1 4.6 2.2 -17.2 -38.8
13-Jul-08 -12.3 -20.6 -40.3 .30 -25.8 -16.5 -103 5.7 -3.9 20 -38.1
14-Jul-08 -14.3 -30.8 -40.3 -30.7 -26 -19.1 -14.6 -8.3 -4.8 -21.9 -40.2
15-Jul-08 -15.9 -32 -40.3 -32.1 -28,1 -21,2 -18.1 -8.3 -6.1 -23.6 -41.4
16-Jul-08 -17.1 -33.1 -40.3 -31.4 28.2 -23 204 -10.3 6.8 -24.9 427
17-Jul-08 -18.3 -38.3 -40.9 -32.2 -26.7 -24.9 222 -12.4 -8.3 -26.8 -42.6
18-Jul-08 -18.9 -36.6 -41.5 -32.4 -26.9 27.2 23.6 -15.8 -9.4 -28.6 -43.2
19-Jul-08 -19.4 -37.2 -41.4 -31.3 -27.3 -28.4 24.8 17 -11.2 -29.4 -44.2
20-Jul-08 -0.2 -19 -31.4 -14.4 -12.5 1.2 1.9 -3.5 0 -16.8 376
21-Jul-08 -1 -19.8 325 -15.8 -15.8 -4 -4.2 -4.8 -i4 178 -37.7
22-Jul-08 -2.1 -22.9 -35.5 -19.8 -17.7 7.2 -8.2 53 2.4 -18.7 -31.8
23-Jul-08 -3.5 -24.8 -37.4 257 -18.3 -11.5 9.6 57 -3.3 20 -33.1
24-Jul-08 -0.8 -24.9 -37.9 -28.3 -18.9 6.2 4.5 4.3 -0.9 -17.6 -30.9
25-Jul-08 -3 -25.8 -38.4 -29.8 -19.8 -11.4 -89 55 -3 -19.3 -33.2
26-Jul-08 -4.9 -26.6 -39 -31.2 -20.1 -14.4 -123 8.2 37 -19.9 -34.6
27-Jul-08 -1.6 25 -39.2 -30.9 -20.1 -9 6.4 -5 2.4 -18 -34.2
28-Jul-08 3.1 -25.9 -39.4 -31.7 -20 -12.9 -10.1 -5.5 -3.2 -18.8 -32.8
29-Jul-08 5.5 -27.3 -29.8 -32.4 -20 -16.2 -14 -5.9 4.2 -10.8 -34.7
30-Jul-08 7.1 -28.2 -39.9 -32.7 -20.1 -17.7 -18.5 77 5.3 207 -35.9
31-Jul-08 -8.8 -29.3 -40 -32.8 -20.7 -19.5 -185 -9.2 ] 21.7 375
1-Aug-08 -1.6 -26.9 -39.9 -30.9 -20.7 8.2 -4.9 46 -1.9 -17.8 -338
2-Aug-08 -2.4 -28.7 -40.1 -30.9 -20.9 -10.7 6.2 5.1 26 -17.9 -34.4
3-Aug-08 53 -28.6 -40.1 -32 212 -18.2 -11.4 -5.9 -4 195 -35.3
4-Aug-08 -8.1 -30 -40.3 -32.8 -21.8 -18.1 -15.8 72 -5 -20.4 -36.3
5-Aug-08 -10.3 -30.9 -40.2 -33.1 -22 -20.1 -18.7 9.2 6.2 21 -37.3
6-Aug-08 -12.4 322 -40.2 -33.3 -22.1 -21.7 -20.7 -12.3 75 -23.4 -38.7
7-Aug-08 -14.2 -34.5 -40.3 -33.3 -22.9 -23.5 -22.2 -15.6 -10.1 -25.9 -40.4
8-Aug-08 -8.8 -35.3 -40.2 -31.8 -23.7 -22.3 -20.1 -8.2 -3.9 211 -36.9
9-Aug-08 -13.8 -35.8 -40.4 -30.9 -24.9 -23.5 -21.8 -12.9 87 -24.4 396
10-Aug-08 -16.3 -36.8 -40.5 -20.8 -25.6 -25.5 -23.5 -17.1 -11.7 -26.8 -42
11-Aug-08 -1.6 -32 -40.3 -30.3 -25.9 -12.6 -4.4 -33 0.5 7.2 378
12-Aug-08 -8.3 -31.3 -40.4 -30.5 -26.1 -i5.4 -10.4 -57 4.4 -19.8 -39
13-Aug-08 3.2 -32.3 -40.3 817 -26.1 -12.7 5.3 -4 0.8 -17.4 -37.4
14-Aug-08 -0.1 -21.8 -49 -16.7 -14.7 -2.7 -2.9 -3.8 0.7 7.2 -37.8
15-Aug-08 -0.9 215 -39.7 18,7 17 5.7 -5.2 47 -2.4 176 -37.5
16-Aug-08 -1.7 -22.9 -39.3 244 -18.2 -8.8 7.2 -5.1 -3.1 -17.8 -38.5
17-Aug-08 2.8 -23.9 -39.4 -29 -18.7 -11.2 -0.6 -55 3.7 -18.2 -39.6
18-Aug-08 2 -16 -30.8 -16.2 8.4 -1.5 27 -3.6 0.2 -16.2 -38.4
19-Aug-08 1.6 -17.1 -32 -17 -12 -3.4 -4.5 -4.3 -1.6 -16.1 -38.5
20-Aug-08 0.9 -19 -34 -20.1 -14.5 -5.5 6.2 -4.8 2.5 -16.1 387
21-Aug-08 0.5 -20.7 -35.4 241 -16 7.6 7.9 -4.9 -3.1 -15.9 -39
22-Aug-08 -0.3 -218 -36.7 272 -18.8 -9.8 -9.8 -5.1 -3.4 -18 -38.6
23-Aug-08 -1 -22.8 -37.6 30.7 -17.4 -11.2 117 5.8 -4.1 -16.6 -38.7
24-Aug-08 -23 -24.1 -38.2 -33.1 -i7.9 -13.7 -135 - 8.8 5.4 -17.1 -39.4
25-Aug-08 -3.8 -25 -38.9 -33.7 -18.7 -15.4 -15.3 8.1 6.4 -17.4 -39.8
26-Aug-08 -4.8 -25.2 -39.3 -33.2 -19 -158.7 -15.5 -B.1 6.6 -17.5 -40.1
27-Aug-08 -5.7 -25.7 -39.6 -33.4 -19.2 -16.5 -16.1 -85 6.9 -17.4 -40




28-Aug-08 37 -12.2 -22.4 -14.3 -1.8 ] 2.1 2.6 0 -13.3 -37.1
29-Aug-08 4.2 -9.6 -19.6 -14.2 -0.4 .9 -2 -1.7 06 -11.9 -37.1
30-Aug-08 3.8 -11.6 -24.3 -15 -5.1 -0.9 -34 2.1 -0.3 -12.1 -87.5
31-Aug-08 3.4 -13.7 -27.1 -16.4 -8.4 2.2 -4.2 2.5 -1.1 -12.5 -37.7
1-Sep-08 2.8 -15.5 -28.6 -17.9 -10.8 3.2 -4.9 -3 -1.8 -13.1 -38
2-Sep-08 1.9 -17.7 -30.3 -18.9 -13.5 -4.9 -5.9 -3.8 27 -13.6 -38.5
3-Sep-08 1.2 -i9.6 -32.1 -20.9 -157 -6.8 -6.7 -43 33 “14.1 -38.9
4-Sep-08 0.4 214 -33.5 -23.1 -16.4 87 -7.8 4.8 -4 -14.5 -39.4
5-8ep-08—|—-03——225 34.2 -27 .4 -16.9 -9.9 -8.1 -4.7 -4.4 -14.5 -39.5
6-Sep-08 48 7.4 -11.3 -11.6 1.7 1.9 0.4 -0.2 1.9 -10 -37.9
7-Sep-08 4.2 -9.5 -18.5 -13.3 2.4 -0.3 -18 -07 0.9 -10.6 -38.3
8-Sep-08 a7 -11.4 -22 -15 -5.7 “i.4 -28 1.1 0.1 -11.3 -38.5
9-Sep-08 3.5 -13.2 -24 -16.2 7.4 2.3 -3.2 -1.3 0.1 -11.5 -38.7
10-Sep-08 2.9 -14.8 -25.8 -17.1 -9.1 -3.3 -3.9 -1.8 0.9 -12.1 «39.1
11-Sep-08 4.3 -8.5 -14.2 -11.6 0 0.5 -1.3 -0.5 1.2 -10.3 -38.7
12-Sep-08 4 -9.6 -ig.5 -14.2 -3.3 0.7 1.9 -0.8 0.2 -10.7 376
13-Sep-08 3.9 “11.4 -20.9 -15 5.5 -1.6 -27 -1 0 -11.1 -37.9
14-Sep-08 3.4 -13.5 -23.1 -16.3 7.2 25 -33 1.2 0.5 115 «38.3
15-Sep-08 2.9 -15.4 -25 -17.5 9.5 3.4 -38 -15 -1 117 -368.4
16-Sep-08 2.1 -17.4 -27 -19 -11.9 48 -46 24 -1.8 124 -35.6
17-Sep-08 1.6 -17 -27.4 -18.8 -12.1 -5.6 -4.8 2.4 2.1 -12.6 -36
18-Sep-08 0.9 -19.1 -28.7 -20.1 -13.8 7.3 56 -341 2.9 132 -36.2
19-Sep-08 0 -20.8 -30.1 22 -15.6 -9.5 -6.5 -3.6 -3.8 -13.8 -36.8
20-Sep-08 -1.2 -21.8 -30.8 -22.7 ~16.6 -11.2 7.5 4.2 -4.7 -14.3 -37.4
21-Sep-08 22 222 -31.3 -23.9 -16.9 -11.9 -8.3 -4.4 -5.1 -14.5 377
22-Sep-08 25 226 -31.8 -25.8 -16.8 -12.2 79 -3.9 -3.8 -14.4 -38.2
23-Sep-08 4.5 22,9 32 -26.9 -17.2 -13.2 9.1 -4.8 -5.6 -14.8 -38.1
24-Sep-08 7.3 -23.8 -32.9 -29.3 -17.9 -14.9 -10.8 -5.3 -6.8 -158.4 -38.7
25-Sep-08 -8.7 -24.4 -33.1 -30.2  -18.3 -14.9 -11.1 5.5 6.7 -16.9 -395
26-Sep-08 5.2 -0.5 -75 -4.9 1.8 2.2 0 1.1 2.1 -9.2 -33.9
27-5ep-08 47 -1.2 -10.2 7.4 0.5 1.2 -0.9 0.5 1.3 -9.6 -35
28-Sep-08 42 -2.9 127 -10.9 -1.8 -0.1 -1.6 -0.2 0.8 -10.3 -34.6
29-Sep-08 3.9 -4.7 -15.4 -13.7 -3.6 -0.9 -1.9 -0.7 0 -10.7 -35
30-Sep-08 3.8 8.2 -16.6 -14.9 -4.9 1.7 22 -1 -0.3 -1 -35.1
1-Oct-08 3.3 -8.6 -17.2 -15.2 -5.3 2.2 27 -1.1 -0.8 -11.2 -35.5
2-Oct-08 25 -8.7 -19 -16.4 7.7 3.3 35 -1.5 1.4 -11.9 -35.9
3-Oct-08 2.2 -10.1 207 -16.9 9.5 4.5 4.2 -1.9 2.2 124 -36.2
4-Qct-08 1.4 117 -22.1 -17.7 114 -5.9 -4.8 2.1 -2.9 -12.9 -36.7
5-Oct-08 0.7 -13.2 -22.8 -18.3 -12.4 7.3 -5.5 2.7 -3.5 -13.3 374
6-Oct-08 -0.3 -14.5 -23.5 -19.4 -13.2 -8.7 -6.1 -3.3 -4.2 -137 377
7-0ct-08 -1.3 -15.5 -24.4 -20.2 -13.3 -10.1 -6.7 -3.6 -4.8 -14 -38.3
8-Oct-08 -3.3 -16.4 -24.8 20.9 -14.6 -11.4 -7.8 -4.1 57 -14.4 -38.6
9-Oct-08 -4.1 -17.2 -24.8 21.6 -14.3 -11.5 7.9 -3.8 58 -14.4 -39.2
10-Oct-08 -4.8 -17.4 -24.5 21.2 -13.7 -11.4 7.9 -3.9 5.5 -13.9 387
11-Oct-08 3.1 -8.8 7.1 -15.9 0.4 0.9 0.4 -0.6 1.5 -11.6 327
12-Oct-08 4.2 2.9 -8.3 -5.8 1.5 1.7 0.9 -0.2 1.2 -10.1 332
13-Oct-08 37 -3.8 -11.2 -9.1 -1.1 -0.1 -2 -0.7 0.4 -10.7 -32.1
14-Oc¢t-08 3.4 5.4 -12.8 -12.7 33 A1 -2.4 -1.2 0.2 -11.2 323
15-0Oct-08 3.1 6.6 -14.4 -15.2 -5.1 2.1 -3 1.4 0.6 116 -32.8
16-0Oct-08 2.9 8.4 157 -16.1 6.2 2.9 -35 -1.6 1.2 -12 -33.1
17-Oct-08 3.2 9.8 -16.8 -18.8 7.1 -3.6 -8 -1.8 1.7 -12.3 -33.7
18-0Oct-08 2.5 -10.7 -15.9 -16 -5.4 28 -2.9 -1.8 -1 -12.4 -34.1
19-Oct-08 2.4 -9.4 -18.5 -13.1 2.8 -1.4 2.2 -1.4 0.6 -12 -33.8
20-0Oct-08 2,1 -10.6 -16.3 -16.6 -6.9 3.5 3.8 -1.9 A7 -12.6 -34
21-0ct-08 1.8 -11.9 -17.5 -17.4 -8.8 -5 47 2.3 2.4 -13.1 -34.4
22-0ct-08 0.9 -13.2 -19 -17.9 -9.8 -8 -5 2.4 -3 -13.3 -34.7




23-Oct-08 -0.2 -14.5 -20.4 -18.7 -12.2 7.9 -6 3.3 3.7 -13.8 -36.3
24-Oct-08 -1 -15 -20.5 -18.2 -12.1 -9.1 -6.5 -3.5 4.1 -13.9 -35.6
25-Qct-08 46 6.9 7.7 8.1 0.3 0.3 -0.9 0.9 0.5 -11.3 -33.1
26-Oct-08 3z 7 -2 -11.9 2.2 1.4 25 A7 0.7 -12 -33.1
27-Oct-08 2.4 -8.7 -13.9 -15.5 -48 28 3.6 2 1.2 -12.4 -33.7
28-Oct-08 1.9 -10.2 -15.5 -16.8 7.1 -4 -4.4 -2.4 2.1 -13 -34.1
29-Oct-08 1.1 -11.8 17 -17.6 9.2 5.4 5.2 27 29 -13.4 347
30-Oct-08 0.3 -13.3 -18.8 -18.4 -10.4 -7 -5.9 32 3.5 -13.8 -35.4
—31=0ct=08—| 07| -145 -19.8 -19.1 -11.9 -8.8 -6.6 -3.8 -4.1 -14.2 -36
1-Nov-08 -1.9 -18 -19.9 -19.7 -12.1 -9.9 7.4 -4 -4.6 -14.4 382
2-Nov-08 29 -15.5 -20.5 -20.1 -12.4 -10.9 75 3.7 -5 -14.7 -38.5
3-Nov-08 -3.6 -16 -21.1 -21.1 -13.1 -11.4 82 3.8 -5.3 -14.5 -36.7
4-Nov-08 4.2 7.7 9.6 -9.2 0.1 0.2 -1.6 1.4 -0.1 -12.2 -33.9
5-Nov-08 41 7.5 -11.8 -11.4 1.7 1.4 2.4 1.4 -0.7 -12.2 -34.4
6-Nov-08 2.7 -9 -13.4 -14,6 -4 2.9 -3.6 -2.1 1.5 127 -34.4
7-Nov-08 2.3 -10.4 -14.6 -15.8 -5.9 -4 -4.4 2.5 2.2 -12.9 -34.8
8-Nov-08 21 -11.4 -15.4 -16.4 -6.4 -5 -4.7 2.8 -2.5 -13.1 -35.2
9-Nov-08 0.8 -12.5 -16.8 -17.4 -9.2 6.4 57 3.4 -3.3 -136 -35.7
10-Nov-08 -0.2 -14 -18.2 -18.4 -10.9 -8.3 6.6 -3.9 -3.8 14 -36.3
11-Nov-08 -1.8 -14.9 -19.2 -19.1 12,1 -9.9 7.4 43 4.5 -14.3 -36.8
12-Nov-08 2.9 -15.1 -19.4 -19.5 -12.5 -11.1 -8 -4.4 -5 -14.4 372
13-Nov-08 0.8 -127 -12.4 187 -3.9 5.1 -37 -2.1 0.1 -13.4 -35.4
14-Nov-08 5.8 ] 7.7 1.1 1.1 1.6 0.4 -0.1 1.2 -9.6 -336
15-Nov-08 5.9 16 -7 1.9 1.2 1.9 -0.6 0.3 1.2 9.3 -33.5
16-Nov-08 3.9 1.6 8.4 -6.1 0.1 0 -1.9 -0.4 0.2 -10.6 -34.2
17-Nov-08 3.2 1.4 -9 -9 2.1 1.1 24 -0.8 0.1 -11.3 -34.5
18-Nov-08 2.9 0.7 9.2 -10.5 A5 1.7 25 1.2 -0.7 -11.6 -34.7
19-Nov-08 22 0 9.7 -13 -4.8 2.6 33 17 -1.3 -12.2 -35.1
20-Nov-08 2 0.1 -9.6 -13.5 -4.9 -3.1 -36 2 15 -12.4 -35.3
21-Nov-08 1.8 -15 -9.8 -14.6 -5.8 37 -39 2 -2 -12.7 -35.4
22-Nov-08 1.3 -2.6 -11.2 -16.1 -6.8 4.7 -4.7 2.5 -2.8 -13.1 -359
23-Nov-08 1.2 -3 -11 -16.4 8.7 53 -4.9 2.5 29 -13.3 -36.1
24-Nov-08 0.7 35 -1 -16.7 -7 -5.9 -5.2 27 3.4 -13.5 -36.3
25-Nov-08 22 -3.1 9.6 -15.9 58 -5.6 5 2.4 29 -13 -36.2
26-Nov-08 -0.1 -5.1 -11.6 -17 7.2 -7.2 -5.7 28 -4.1 -13.8 -36.5
27-Nov-08 0.7 -5.7 -11.8 -17.2 -8 -8 6.1 -3.3 44 -14 -36.7
28-Nov-08 -1.2 5.8 -11.1 -17.3 7.8 -85 -8.2 3.1 N ) -13.9 -36.8
29-Nov-08 -0.6 -5.5 -9.8 -16.6 5.6 8.1 -59 -3.2 -35 -13.2 37
30-Nov-08 3.8 1.8 5.4 1.6 c.9 1.4 0.1 -0.2 1.2 -10.86 -34.3
1-Dec-08 3.7 1.8 7.4 3 0 0.2 -1.7 -0.8 -0.1 111 -35.1
2-Dec-08 2.8 1.5 7.7 77 1.6 -1 25 1.2 -0.5 -11.7 -35.3
3-Dec-08 2.4 1.3 79 -9 2.9 16 2.9 -1.4 -1.1 -12 -35.7
4-Dec-08 2.3 1.3 7.9 10 4 2.2 2.9 -1.7 -1.2 -12.2 -35.9
5-Dec-08 2.7 1.2 7.8 -10.2 4.1 2.4 3 -1.7 -1.2 -12.3 -35.8
6-Dec-08 1.8 07 8 -118 -4 33 34 -2 -1.9 -12.7 -36
7-Dec-08 1.8 0.6 -8 117 o -4 -3 37 -1.6 -2 -127 -36.3
8-Dec-08 1.3 -0.3 8.3 ~14.4 6.4 -4.3 4.5 2.4 27 -13.1 -36.6
9-Dec-08 1.7 0.9 2.1 -14 5.8 -4.6 4.5 23 -2.6 -12.6 -36.8
10-Dec-08 3.3 i} 75 -12.6 -4.6 -4.2 -4.2 -1.8 -2 116 367
11-Dec-08 45 1.8 6.6 0 0.6 0.5 1.2 -1 0.3 -10.7 -34.8
12-Dec-08 4.6 4.2 -5 2.1 1 1.4 -0.7 -0.1 0.7 -10.3 35
13-Dec-08 3.3 4 -5.1 5.2 -0.4 0.4 -2 0.7 0.2 -11.3 -35.8
14-Dec-08 3 4 -5.1 7.2 1.7 -1.2 25 1.4 -0.5 -11.6 ~36.1
15-Dec-08 4.6 4.3 -4.8 -5.9 -2 0.9 22 0.7 ] -11.1 -36.1
16-Dec-08 37 4.3 -4.9 55 2.1 -1 2.2 1.1 -0.8 -11.3 -36.1
17-Dec-08 4.2 4.4 -4.9 5.9 23 0.9 2.4 -1.4 -0.5 -11.4 -36.1




18-Dec-08 a7 48 -4.9 -6.6 2.9 -1.7 28 -1.5 -1 -1 -36
19-Dec-08 38 46 5 72 35 2.1 27 1.8 1.2 112 -36.2
20-Dec-08 37 46 -5.1 7.3 3.5 2.4 2.9 1.7 15 -11.5 -36
21-Dec-08 4.2 4.4 -4.9 7.1 -35 -26 2.8 17 1.6 -11 -36.1
22-Dec-08 22 3.1 -6 -10.9 5.5 -7 -4 2.2 2.4 -12.5 267
23-Dec-08 1.6 2.9 6.1 -13 -B.4 -48 47 25 3.1 .13 375
24-Dec-08 2.8 3.3 5.9 -11.3 5.3 -4.8 45 -2.4 27 -12.3 -37.4
25-Dec-08 3.4 3.7 5.9 -10.7 -5 -4.7 4.4 23 2.6 -11.7 -36.8
26-Dec-08 | 29| 27 -6 -8.3 -3 -3 3.2 -2.1 2.2 125 -36.8
27-Dec-08 2.9 2.7 -6.1 97 -4 38 -3.8 -2.1 2.3 -12.7 -36.9
28-Dec~-08 4.2 3.7 5.7 -5.8 2.2 -2.6 27 17 0.9 117 -36.4
29-Dec-08 a7 3 5.9 7.3 36 37 38 2.2 2.1 -11.8 -36.2
30-Dec-08 2.8 27 5.6 6.4 12 16 2.7 -1.9 1.2 -{2.2 -35.5
31-Dec-08 2.9 2.8 5.6 7.7 2.9 -25 -3 -2 -1.5 -12.3 -35.7
1-Jan-09 16 1.9 -5.9 -12.1 -5 -A4.4 -4.5 2.6 28 -13 -36.6
2-Jan-09 1.4 2 -6 ~12.3 -5.9 -5.1 -4.9 -2.8 a1 -13.3 -36.8
3-Jan-09 2 2.2 5.9 -12.2 -5.3 -5.2 -4.6 21 2.4 -13.3 -36.7
4-Jan-09 1.8 2.1 -8 -12.8 -5.6 5.9 -5 2.4 3.1 -13.4 -38.7
5-Jan-09 3.5 3 -5.8 7.1 =25 -3.1 3 2 -1.8 -12 -36.2
6-Jan-09 3.6 2.9 5.8 -8.1 -4 -4 -4 22 2.5 -12.2 -35.9
7-Jan-09 35 1.3 -5.8 8.7 -3.9 4.5 -4 2 23 -11.9 -35.8
8-Jan-09 1.2 0.1 -6.6 -12.5 6.1 -6 -5.1 27 3.4 -13.5 -36.6
9-Jan-09 0 -0.3 6.9 -14.8 7.6 7.4 58 -3.1 -4 -13.9 -37.2
10-Jan-09 -0.5 0.5 7 -15.2 -8.1 -8.6 -6.3 3.6 4.4 -14 -37.6
11-Jan-09 1.2 0.1 6.4 9.5 -4.6 7.2 4.9 2.8 2.3 -132 -36.1
12-Jan-09 0.1 -0.5 7.2 -11.6 -5.4 -5.8 -4.6 29 -3.5 -13.9 -36.9
13-Jan-09 -0.9 -1.5 7.3 -13.6 6.6 7.6 5.7 35 -3.8 -14.1 -a7.2
14-Jan-09 1.8 0 8.6 7.5 -1.3 28 2.8 25 -1.7 -13.3 -38.9
15-Jan-09 1.6 0 8.7 -10 -3.8 4.1 -38 -2.7 25 -135 -37
16-Jan-09 0.3 -0.7 -6.9 -1386 . 6.4 5.6 -4.7 -3 35 -13.9 -37.6
17-Jan-09 -0.9 -1.8 7.2 -14.8 6.8 6.9 5.7 36 4.2 -14.2 -38.1
18-Jan-09 0.7 -1.8 -6.8 -13.1 5.7 7.2 53 35 37 -14.2 -38.4
19-Jan-09 1.6 -0.1 -6.5 -55 .9 2.3 -2.5 2.4 15 -13.4 377
20-Jan-09 2 o 6.4 -5.7 1.7 23 26 22 1.1 -13.2 -37.5
21-Jan-09 1.2 0.5 8.7 -9.6 -4.1 -36 -4 2.8 2.4 -13.5 -38
22-Jan-09 1.1 0.5 6.8 -11 -5.1 4.6 4.6 -3 -3 -13.7 -38.4
23-Jan-09 1.3 0.5 6.8 -115 -5.5 52 4.8 -29 -3 137 -38.8
24-Jan-09 i.8 -0.5 8.6 -10.3 5.3 56 -4.9 2.8 31 -13.5 -38.2
25-Jan-09 07 1.7 58 -12.2 47 -5.3 -4.8 2.4 -2.9 -13.8 -38.3
26-Jan-09 0 2.1 5.9 -13.8 6.4 7.2 57 -3 -39 -14 -38.6
27-Jan-09 -0.1 2.1 6.7 -13.3 . <61 7.4 54 341 34 -14 387
28-Jan-09 07 -1.8 -6.4 9.3 -4 -5.8 -45 2.8 2.4 -13.4 387
29-Jan-09 2.7 05 -5 0.2 -0.3 -2.8 -1.3 17 0.3 -12.7 387
30-Jan-09 2.4 0 -6.1 -5.5 -0.5 -1.8 28 24 -1.3 -12.7 378
31-Jan-09 2 0 -6.2 -8.3 -3.1 2.9 37 26 -2 -13 38
1-Feh-09 1.8 -0.1 6,2 9.8 -4.9 3.8 -4.4 2.7 2.4 -13.1 -38.3
2-Feh-09 1.7 0.1 -6.2 9.9 5.3 -4.5 -4.6 2.5 2.0 -133 -38.3
3-Feb-09 2.5 0 -5.9 -3.7 -1.4 -1.5 2.1 -1.8 -1.3 -12.9 -37.9
4-Feb-09 1.7 0.1 6.2 -9 -4.3 37 4,2 27 2.4 -13.2 -38.4
5-Feb-09 1 -0.6 6.4 -12.4 6.4 -5.1 5.2 3.1 3.4 -13.6 -38.9
6-Feb-09 -0.1 -1 6.5 -13.4 -6.8 6.1 58 3.4 -4 -13.9 -39.1
AVERAGES -7.54 ~13.19 | -21.24 | -20.54 | -14.36 | -13.68 | -13.05 | -7.97 -5.82 | -15.98 | -37.18
MwW-1 | MW-2 | MW-3 | MW-4 | Mw-5 | MW-6 | MW-7 | MW-8 | MW-9 | MW-10§ MW-11




Permit Number:
(to be provided by DWQ)}

STORMWATER MANAGEMENT PERMIT APPLICATION FORM
401 CERTIFICATION APPLICATION FORM

GRASSED SWALE SUPPLEMENT -

This form must be filled out, printed and submitfed.
The Required ltems Checklist (Part 1) must also be filled out, printed and submitted along with all of the required information.

Project name
Contact name

Phone number

Date

Drainage area number

i kB
Site Characteristics
Drainage area
Impervious area
Parcent impervious
Design rainfall depth

Peak Flow Calculations

10-yr storm runeff depth

10-yr storm intensity

Post-development 10-yr storm peak flow

Velocity
Maximum non-grosive velocity {peak 10-year storm) 3.50 ftfsec
Soil characteristics {enter "x" below)
Sandl/silt (easily erodible)
Clay mix {erosion resistant)
Grass Type (enter "x" below)
Bermuda
Tall fescue
Bahiagrass
Kentucky bluegrass
Grass-legume mixture

Swale type: Fill out one of tha optiens below:
Option 1: Curk Quflet Swale:

Maximum velogity

Side slopes
Swale length
Option 2: Swale Seeking Poliutant Credit ("For-Credit" Swale):
Maximum velocity for 10-yr storm
Side slopes
Swale length

Form SW401-Grassed Swale-Rev.4 Paris | and Il. Project Design Summary, Page 1 of 2



.

Swale Characteristics

Swale Shape: Enter an "x" in the appropriate cell below:
Trapezoidal
Parabolic
V-shaped
Widih of the bottom of the swale
Width of the top of the swals

Additional Information
1s the swale sized for all runof from ultimate build-out?
s the BMP lacated in a proposed drainage easement with a

recorded access easement to a public Right of Way (ROW)?
What is the distance from the bottom of the swale to the SHWT?
What Is the ground [evel elevation?
What is the elevalion of the bottom of the swale?
What is the SHWT elevation?

What is the longitudinal slope of the swale?

What is tha depth of freeboard?

Form SW401-Grassed Swale-Rev.4

Permii Number:, P
{to be provided by DWQ)

#VALUE!

Parts | and II. Project Design Summary, Page 2 of 2



Permit No: S
(to be assigned by DWQ)

Please indicate the page or plan sheet numbers where the supporting documentation can be found. An incomplete submittal package
will result in a request for additional information. This will delay final review and approval of the project. Initial in the space
provided to indicate the following design requirements have been met. If the applicant has designated an agent, the agent may initial below.
If a requirement has not been met, attach justification.

initials Page/ Plan

— %A SheetNo:—- —
1. Plans (1" = 50' or larger) of the entire site showing:

C'Gn '2'!\
NP i

C- vf,.-?.-\
_C=6>

N
NC k)
Dep

SW401-Grassed Swale-Rev.3

- Design af ultimate huild-out,

- Off-site drainage (if applicable), :

- Delineated drainage basins (include Rational C coefficient per basin},
- Swale dimensions (width, length, depth), '

- Maintenance access,

- Proposed drainage easement and public right of way (ROW),

- Grass species, and

- Boundaries of drainage easement.

. Plan details {1" = 50" or larger) for the grassed swale showing:

- Swale dimensions (width, length, depth),

- Maintenance access, : ,

- Proposed drainage easement and public right of way (ROW),
- Design at ultimate build-out,

- Grass species,

- Off-site drainage (if applicable),and

- Boundaries of drainage easement.

. Section view of the grassed swale (1" = 20' or larger) showing:

- Side slapes,

- Longitudinal slope,

- Freeboard

- Swale dimensions, and
- SHWT level(s)

4. Supporting calculations (including maximum velocity calculations for applicable storms)
5. A copy of the signed and notarized opetation and maintenance (O&M) agreement.

6. A copy of the deed restrictions (if required).

Part Ill, Page 1 of 1



Permit Number:
(to be provided by pwaQ)

STORMWATER MANAGEMENT PERMIT APPLICATION FORM
401 CERTIFICATION APPLICATION FORM

GRASSED SWALE SUPPLEMENT

This form must be filed out, printed and submitted.
The Required ftems Checklist (Part i) must afso be filled out, printed and submitted along with alf of the required information.

Contact name
Pheone number

Dale

Drainage area number

Site Characteristics
Drainage area
Impervious area
Percent impervious
Design rainfall depth

Peak Flow Calculations

10-yr storm runcif depih

10-yr storm intensity

Post-developmeni 10-yr storm peak flow

Velocity
Maximum non-erasive velacity {peak 10-year storm) 3.50 ftisec
Soif characteristics {enter "x" helow)
Sand/silt (easily erodible}
Clay mix {erosion resistant)
Grass Type (enter "x" below)
Bermuda
Tall fescue
Bahiagrass
Kentucky bluegrass
Grass-legume mixture

Swale type: Fill out one of the options below:
Option 1; Curb Quilet Swale:

OK I”‘g

Maximum velocity
Side slopes OK
Swale length Insufficient swale length.

Option 2: Swale Seeking Pollutant Credit ("For-Credit" Swale);
Maximum velocity for 10-yr storm
Side slopes
Swale length

Form SW401-Grassed Swale-Rev.4 Parts f and II. Project Design Summary, Page 1 of 2



%
PSwale Characteristics
Swale Shape: Enter an "x" in the approptiate cell below:
Trapezoidal
Parabolic
V-shaped
Width of the bottom of the swale
Width of the top of the swale

Additional Information
Is the swale sized for all runoff from ultimate build-out?
Is the BMP located in & proposed drainage easement with a

recorded access easement to a public Right of Way (ROW)?
What is the distance from the bottom of the swale to the SHWT?
What is the ground level elevation?
What is the elevation of the bottom of the swale?
What is the SHWT elevafion?

What is the longitudinal slope of the swale?

What is the depth of freeboard?

Form SW401-Grassed Swale-Rev.4

oK
OK

Permit Number:,
(to be provided by DWQ)

#VALUE!

Parts | and Il. Project Dssign Summary, Page 2 of 2



Permit No:
{to be assigned by DWQ)

Piease indicate the page or plan sheet numbers where the supporting documentation can be found. An incompiete submittal package
will result in a request for additional information. This will delay final review and approval of the project. Initial in the space
provided to indicate the following design requirements have been met. If the applicant has designated an agent, the agent may initial below.
if a requirement has not been met, attach justification.

Initials Pagef Plan

: A SheetNo.
1. Plans (1" = 50' or larger) of the entire site showing:

C'Go ?"h
L%

C-G.na
_ =G>

NC )
o

SW401-Grassed Swaie-Rev.3

2.

3.

4,

5.

- Design at ultimate build-out,

- Off-site drainage (if applicable), -

- Delineated drainage basins (include Rational C coefficient per basin),
- Swale dimensions (width, length, depth), '

- Maintenance access,

- Proposed drainage easement and public right of way (ROW),

- Grass species, and

- Boundaries of drainage easement.

Plan details {1" = 50' or larger) for the grassed swale showing:
- Swale dimensions (width, length, depth),

- Maintenance access, - :

- Proposed drainage easement and public right of way (ROW),
- Design at ultimate build-out,

- Grass species,

- Off-site drainage {if applicable),and

- Boundaries of drainage easement.

Section view of the grassed swale (1" = 20" or larger) showing:
- Side slopes,

- Longitudinal slope,

- Freeboard

- Swale dimensions, and

- SHWT level(s)

Supporting calculations (including maximum velocity calculations for applicable storms)

A copy of the signed and notarized operation and maintenance (O&M) agreement.

6. A copy of the deed reétrictions (if required).

Part 1ll, Page 1 of 1



4, Permit Number: —
A (to be provided by DWQ)

STORMWATER MANAGEMENT PERMIT APPLICATION FORM
401 CERTIFICATION APPLICATION FORM

GRASSED SWALE SUPPLEMENT

This form must be filled out, printed and submifted.
The Required ltems Checklist (Part I} must also be filled out, prinfed and submitted along with alf of the required information.

Project name
Contact name

Phone number

Date

Drainage area nhumber

Site Characteristics
Drainage area
Impenvious area
Percent impervious
Design rainfall depth

Peak Flow Calculations

10-yr storm runoff depth

10-yr storm intensity

Post-development 10-yr storm peak flow

Velocity
Maximum nen-erosive velocity {peak 10-year storm) 3.50 fifsec
Soif characteristics (enter "x" below)
Sandsilt (easily erodible)
Clay mix (erosion resistant}
Grass Type (enter "x" below}
Bermuda
Tal fescue
Bahiagrass
Keniucky bluegrass
Grass-legume mixiure

Swale type: Fill out one of the options below:
Option 1: Curb Cutlet Swale:

Maximum velocity OK
Side slopes 0K
Swale length Insufficient swale length.

Option 2; Swale Seeking Pollutant Credit ("For-Credit’ Swale):
Maximum velocity for 10-yr storm
Side slopes
Swale length

Form S§W401-Grassed Swale-Rev.4 Parts | and Ii. Project Design Summary, Page 1 of 2



¢
4

Swale Characteristics
Swale Shape: Enter an "x" in the appropriate cell below:
Trapezoidal
Parabolic
V-shaped
Width of the botiom of the swale
Width of the top of the swale

Additional Information
Is the swale sized for all runoff from ultimate build-out?
Is the BMP localed in a proposed drainage easement with a

recorded access easement fo a public Right of Way (RCW)?
What is the distance from the bottom of the swale to the SHWT?
What is the ground level elevation?
What is the elevation of the bottom of the swale?
What is the SHWT elevation?

What is the longiludinal slope of the swale?

What is the depth of freeboard?

Form SW401-Grassed Swale-Rav.4

OK
OK

Parmit Number:
(to be provided by DWQ)

#VALUE!

Parts | and Il. Project Design Summary, Page 2 of 2



Permit No:

(to be assignad by DWQ)

Please indicate the page or plan sheet numbers where the supporting documentation can be found. Anincomplete submittal package
will resuit in a request for additional information. This will delay final review and approval of the project. initial in the space
provided to indicate the foflowing design requirements have been met. If the applicant has designated an agent, the agent may initial below.
If a requirement has not been met, attach justification.

Initials Page/ Plan

A\ A Sheet No.
&)

1. Plans (1" = 50" or larger) of the entire site showing:
- Design at ultimate build-out,
- Off-site drainage (if applicable), :
- Delineated drainage basins (include Rational C coefiicient per basin),
- Swale dimensions (width, length, depth), '
- Maintenance access,
- Proposed drainage easement and public right of way (ROW),
- Grass species, and :
- Boundaries of drainage easement.
C-6.2x
_€-C.3 2. Plan detaits (1" = 50" or larger) for the grassed swale showing:
- Swale dimensions (width, length, depth),
- Maintenance access, A
- Proposed drainage easement and public right of way (ROW),
- Design at uitimate buitd-out,
- Grass species,
- Off-site drainage (if applicable),and
- Boundaries of drainage easement.

O o MY _
_ L =G> 3. Section view of the grassed swale {1" = 20' or larger) showing:
- Side slopes,
- Longitudinal slope,
- Freeboard
- Swale dimensiens, and
- SHWT level(s)

M _Q&lf’_) 4. Supporting caiculations {including maximum velccity caicutations for applicable storms)
M \st’s*ol-e/l 5. A copy of the signed and notarized operation and maintenance (O&M) agreement.

&kP 6. A copy of the deed restrictions (if required).

SW401-Grassed Swale-Rev.3 Part lll, Page 1 of 1



- Permit Number:
) (to be provided by DWQ)

STORMWATER MANAGEMENT PERMIT APPLICATION FORM
401 CERTIFICATION APPLICATION FORM

GRASSED SWALE SUPPLEMENT

This form must be filled out, printed and subrmifted.
The Required ltems Checklist (Part Iif) must also be filled out, printed and submitted along with all of the required information.

Project name
Contact name

Phone number

Date

Drainage area number

Site Characteristics
Drainage area
Impervious area
Percent impervious
Design rainfal depth

Peak Flow Calculations

10-yr storm runoff depth

10-yr storm intensity

Post-development 10-yr storm peak flow

Velocity
Maximum non-erosive velocity (peak 10-year storm) 3.50 fifsec
Soil characteristics (enter "x" below)
Sand/silt {easily erodible)
Clay mix (erosion resistant)
Grass Type (enter "x" below)
Bermuda
Tall fescue
Bahiagrass
Kentucky bluegrass
Grass-legume mixture

Swale type: Fill out one of the options below:
Option 1: Curb Outlet Swale:

Maximum velacity OK
Side slopes OK
Swale lengtn Insufiicient swale length.

Option 2: Swale Seeking Pollutant Credi {"For-Credit" Swale):
Maximum velocity for 10-yr storm
Side slopes
Swale length

Form SW401-Grassed Swaie-Rev.4 Parts | and Il. Project Design Summary, Paga 1 of 2



Permit Number:

A (to be provided by DWQ)

]
¥ Swale Characteristics
Swale Shape: Enier an "x" in the appropriaie cell below:
Trapezoidal
Parabolic
V-shaped
Width of the botiom of the swale
Widih of the top of the swale

Additional Information

Is the swale sized for all runoff from ulfimate build-out?

Is the BMP located in a proposed drainage easement with a

recorded access easement to a public Right of Way (ROW)?

What is the distance from the bottom of the swale to the SHWT? #VALUE! it #VALUE!
What is the ground level elevation? 5.00:
What is the elevation of the bottom of the swale?
What is the SHWT elevation?

OK
OK

What is the longitudinal slope of the swale?
What is the depth of freeboard?

Form SW401-Grassed Swale-Rov.4 Parts | and Il. Project Design Summary, Pags 2 of 2



Permit No:

(to be assigned by DWQ)

Please indicate the page or plan sheet numbers where the supporting documentation can be found. An incomplete submittal package
will result in a request for additional information. This will delay final review and app_roval of the project. Initial in the space
provided to indicate the following design requirements have been met. If the applicant has designated an agent, the agent may initial below.
If a requirement has not been met, attach justification. '

Initials Page/ Plan

_ , A SheetNo.
1. Plans (1" = 50" or larger) of the entire site showing:

- Design at ultimate build-out,

- Off-site drainage (if applicable), :

- Delineated drainage basins (include Rational C coefficient per basin),
- Swale dimensions {width, length, depth), o

- Maintenance access,

- Proposed drainage easement and public right of way (ROW),

- Grass species, and

- Boundaries of drainage easement.

C-6, 25

M c-C.3 2. Plan details (1" = 50' or larger) for the grassed swale showing:
- Swale dimensicns (width, length, depth),
- Maintenance access, : .
- Proposed drainage easement and public right of way (ROW),
- Design at ultimate build-out,
- Grass species, ‘
- Off-site drainage {if applicable),and
- Boundaries of drainage easement.

C-GC.2a
C -CQ % 3. Section view of the grassed swale (1" = 20' or larger) showing:
- Side siopes,
- Longitudinal slope,
- Freeboard
- Swale dimensions, and
- SHWT level{s)

M C_‘Kl"‘) 4. Supporting calculations {inciuding maximum velocity calcuiations for applicable storms)
M M&Wlf/l 5. A copy of the signed and notarized cperation and maintenance (O&M) agreement.

%‘ﬁ? 6. A copy of the deed restrictions (if required).

SW401-Grassed Swale-Rev.3 Part lll, Page 1 of 1



3 Permit Number:
(to be provided by DWQ)

L.

STORMWATER MANAGEMENT PERMIT APPLICATION FORM
401 CERTIFICATION APPLICATION FORM

GRASSED SWALE SUPPLEMENT

This form must be filled out, prinfed and submitted.
The Required ftems Checklist (Part HI) must also be filled ouf, printed and submitted along with all of the required information.

Contact name
Phone number

Date

Drainage area number

il ;W:J:L; Vi : -'
Site Characteristics
Drainage area
Impervious area
Percent impervious
Design rainfall depth

Peak Flow Calculations

10-yr storm runoff depth

10-yr storm intensity

Post-development 10-yr storm peak flow

Velocity
Maximum non-erosive velocily (pealk 10-year storm) 3.50 ft/sec
Soil charactetistics {enter "x" below)
Sand/silt (easily erodible)
Clay mix (erosion resistant)
Grass Type {enter "X" below)
Bermuda
Tall fescue
Bahiagrass
Kentucky bluegrass
Grass-legume mixiure

Swale type: Fill out one of the options below:
Cplion 1: Curb Outlet Swale:

Maximum velocity OK
Side slopes oK
Swale length Insufficient swale length.

Option 2: Swale Seeking Pollutant Credit ("For-Credit" Swale): “(YorN)
Maximum velocity for 10-yr storm ftfsec
Side slopes N
Swale length

Form SW401-Grassed Swale-Rev.4 Parts 1 and Il. Project Design Summary, Page 1 of 2



< Permit Number:

{to be provided by DWQ}
“Swale Characteristics
Swale Shape: Enter an "x" in the appropriate cell below:
Trapezoidal
Parabolic
V-shaped

Width of the bottom of the swale
Width of the top of the swale

Additional Information
Is the swale sized for all runoff from ultimate build-out?
Is the BMP located in a proposed drainage easement with a

recorded access easement to a public Right of Way (ROW)?
What is the distance from the bottom of the swale to the SHWT? #VALUE! ft #VALUE!
What is the ground level elevation? 575,
What is the elevation of the bottom of the swale?

What is the SHWT elevation?
What is the longitudinal slope of the swale? OK

OK

What is the depth of freeboard?

Form SW401-Grassed Swale-Rev.4 Parts | and Ii. Project Design Summary, Page 2 of 2



4 Permit No:
(to be assignad by DWQ)

Please indicate the page or plan sheet numbers where the supporting documentation can be found. An incomplete submittal package
will result in a request for additional information. This will delay finai review and approval of the project. Initial in the space
provided to indicate the following design requirements have been met. if the applicant has designated an agent, the agent may initial below.
If a requirement has not heen met, attach justification.

Initials Pagef Plan

— %A —SheetNo.——
1. Plans (1" = 50' or larger) of the entire site showing:

- Design at uitimate build-out,
- Off-site drainage {if applicable), '
- Delineated drainage basins (include Rational C coefficient per basin),
- Swale dimensions (width, length, depth), ‘
- Maintenance access,
- Proposed drainage easement and public right of way (ROW),
- Grass species, and
- Boundaries of drainage easemeant.
C-6.2a
6.3 2. Plan details (1" = 50' or larger) for the grassed swale showing:
- Swale dimensions (width, length, depth),
- Maintenance access, :
- Proposed drainage easement and public right of way (ROW),
- Design at ultimate build-out,
- (Grass species,
- Off-site drainage (if applicable},and
- Boundaries of drainage easement.

C-C1a
C-6.> 3. Section view of the grassed swale (1" = 20" or larger) showing:
- Side slopes, '
- Longitudinal slope,
- Freeboard
- Swale dimensions, and
- SHWT level(s)

M CK[C) 4. Supporting calculations (including maximum velocity calculations for applicable storms)

M M&w\c/A 5. A copy of the signed and notarized operation and maintenance (O&M) agreement.

kk? 6. A copy of the deed restrictions (if required).

SW401-Grassed Swale-Rev.3 Part 1ff, Page 1 of 1
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Permit Number:
(to be provided by DWQ)

STORMWATER MANAGEMENT PERMIT APPLICATION FORM
401 CERTIFICATION APPLICATION FORM
GRASSED SWALE SUPPLEMENT

This form must be filied out, printad and submitted.
The Required ftems Checklist (Part Iif) must also be filled out, printed and submitted along with alf of the required information.

Contact name
Phone number

Date

Drainage area number

)

Site Characteristics
Drainage area
Impervious area
Percent impetvious
Design rainfall depth

Peak Flow Calculations
10-yr storm runoff depth
10-yr storm intensity
Post-development 10-yr storm peak flow
Velocity
Maximum nor-erosive valocity (peak 10-year storm) 3.50 it/sec
Soil characteristics (enter "x" below)
Sand/silt (easily erodible)
Clay mix (erosion resistant)
Grass Type {enter "X" below)
Bermuda
Tail fescue
Bahiagrass
Kentucky hlusgrass
Grass-legume mixture

Swale type: Fill out one of the aptions below:
Onpiion 1: Curb Qutlet Swale:

Maximum velacity OK
Side slopes OK
Swale length OK

Option 2: Swate Sesking Pollutant Credit ("For-Credit' Swale):
Maximum velocity for 10-yr storm
Side slopes
Swale length

Form SW401-Grassed Swale-Rev.4 Parts | and Il. Project Design Summary, Page 1 of 2



A 4

Swale Characteristics
Swale Shape: Enter an "x" in the appropriaie cell below:
Trapezoidal
Parabolic
V-shaped
Width of the bottom of the swale
Widih of the top of the swale

Additional Information
s the swale sized for all runoff from ultimate build-out?
ts the BMP located in & proposed drainage easement with a

recorded access easement 1o a public Right of Way (ROW)?
What is the distance from the bottom of the swale to the SHWT?
What is the ground leve! elevation?
What is the elevation of the bottom of the swale?
What is the SHWT elevation?

oK
OK

What is the longitudinal slope of the swale?

What is the depth of freeboard?

Form SW401-Grassed Swale-Rev.4

Permit Number:
(to be provided by DWQ}

#VALUE!

Parts | and li. Project Design Summary, Page 2 of 2



Permit No: —
(to be assigned by DWQ)

Please indicate the page or plan sheet numbers where the supporting documentation can be found. An incomplete submittal package
will result in a request for additional information. This will delay final review and approval of the project. Initial in the space
provided to indicate the following design requirsments have been met. If the applicant has designated an agent, the agent may initiai below.
If a requirement has not been met, attach justification.

Initials Page/ Plan

rrrrr — A SheetNo.—— -
1. Plans (1" = 50" or larger) of the entire site showing:

- Design at ultimate build-out,
- Off-site drainage (if applicable), :
- Delineated drainage basins (include Rationa! C coefficient per basin),
- Swale dimensions (width, length, depth), ‘
- Maintenance access, .
- Proposed drainage easement and public right of way (ROW),
- Grass species, and
- Boundaries of drainage easement.
C-6.2x
_€-C.% 2. Plan details (1" = 50" or larger) for the grassed swele showing:
- Swale dimensions (width, length, depth),
- Maintenance acgess, :
- Proposed drainage easement and public right of way (ROW),
- Design at ultimate build-out,
- Grass species,
- Off-site drainage (if applicable),and
- Boundaries of drainage easement.

C-Goua

C~G.% 3. Section view of the grassed swale (1" = 20' or larger} showing:
- Side slopes,
- Longitudinal slope,
- Freeboard

- Swale dimensions, and
- SHWT level(s}

Qﬁ _Ld:li) 4. Supporting calculations (inciuding maximum velocity calculations for applicable storms)
M M-\WLJ}, 5. A copy of the signed and notarized operation and maintenance (O&M) agreement.

&kP 6. A copy of the deed reétrictions (if required).

SW401-Grassed Swale-Rev.3 Part lll, Page 1 of 1



) PermitNumber.__ .
vy ' : {to be provided by DWQ)

STORMWATER MANAGEMENT PERMIT APPLICATION FORM
401 CERTIFICATION APPLICATION FORM
GRASSED SWALE SUPPLEMENT

This form must be filled out, printed and submitted.
The Required ftems Checklist (Part Iff) must also be filled out, printed and submitted along with all of the required information.

Project name

Contact name

Phone number

Date

Drainage area number

Site Characieristics
Drainage area
Impervious area
Percent impervicus
Design rainfall depth

Peak Flow Calculations

10-yr storm runoff depth

10-yr storm intensity

Post-development 10-yr storm peak flow

Velocity
Maximum non-erosive velocity (peak 10-year siorm) 3.50 ft/sec
Scil characteristics (enter "x" below)
Sand/silt (easily erodible)
Clay mix (erasion resistant)
Grass Type (enter "x" below)
Bermuda
Tall fascue
Bahiagrass
Kentucky bluegrass
Grass-legume mixiure

Swale type: Fill out one of the options below:
QOption 1: Curb Quilat Swale:

OK

oK
Insufficient swale length.

Maximum velocity

Side slopes
Swale length
QOption 2: Swale Seeking Pollutant Credit ("For-Credit’ Swale):
Maximum velocity for 10-yr storm
Side slopes
Swale length

or N}
56C

Form SW401-Grassed Swale-Rev.4 Parts 1 and Il. Project Design Summary, Page 1 of 2



Permii Number:

S
Y {to be provided by DVQ)

¢ Swale Charactetistics
Swale Shape: Enter an "x"in the appropriate cell below:
" Trapezoidal
Parabolic
V-shaped
Width of the botiom of the swale
Width of the top of the swale

Additional Information
Is the swale sized for all runoff from ultimate build-out?
Is the BMP located in a proposed drainage easement with a

recorded access easement to a public Right of Way (ROW)?
What is the distance from the bottom of the swale to the SHWT?
What is the ground level elevation?
What is the elevation of the bottom of the swale?
What is the SHWT elevation?

#VALUE!

What is the longitudinal slope of the swale? oK

OK

What is the depth of freeboard?

Form SW401-Grassad Swale-Rev.4 Parts | and {l. Project Design Summary, Page 2 of 2



Permit No: _
(to be assigned by DWQ)
=

Please indicate the page or plan sheet numbers where the supporting documentation can be found. An incomplete submittal package
will result in a request for additional information, This will delay final review and approval of the project. Initial in the space
provided io indicate the following design requirements have been met. [f the applicant has designated an agent, the agent may initial below.
If a requirement has not been met, attach justification.

Initials Page/ Plan

A Sheet No.
M

C'Go.zﬁ

C-¢.3

C-Go2a
=Gy

BE e
NC )
Bep

SW401-Grassed Swale-Rev.3

1. Plans (1" = 50" or larger) of the entire site showing:
- Design at ultimate build-out,
- Off-site drainage (if applicable), ‘
- Delineated drainage basins (include Rational C coefﬂment per basin),
- Swale dimensions (width, length, depth),
- Maintenance access,
- Proposed drainage easement and public right of way (ROW),
- Grass species, and
- Boundaries of drainage easement.

2. Plan details (1" = 50" or larger) for the grassed swale showing:
- Swale dimensions (wicth, length, depthy),
- Maintenance access, '
- Proposed drainage easement and pubilc tight of way (ROW},
- Design at ultimate build-out,
- (Grass species,
- Off-site drainage (if applicable),and
- Boundaries of drainage easement.

3. Section view of the grassed swale (1" = 20' or larger) showing:
- Side slepes,
- Longitudinal slope,
- Freeboard
- Swale dimensions, and
- SHWT leval(s)

4. Supporting calculations {including maximum velocily calculations for applicable storms)
5. A copy of the signed and notarized operation and maintenance (O&M} agreement.

6. A copy of the deed resirictions {if required).

Part Ill, Page 1 of 1



STORMWATER MANAGEMENT PERMIT APPLICATION FORM
401 CERTIFICATION APPLICATION FORM

GRASSED SWALE SUPPLEMENT

This form must be filied out, printed and submitted.

Permit Number:
(to be provided by DWQ}

The Required ftems Checklist (Part 11} must also be filled out, printed and submitted along with all of the required information.

ISI’OjeCT nme
Contact name

Phone number

Date

Drainage area number

Site Characteristics
Drainage area
Impervious area
Percent impervious
Design rainfall deptn

Peak Flow Calculations
10-yr storm runofi depth
10-yr storm intensity
Post-development 10-yr storm peak flow
Velocity
Maximum non-erosive velocity {peak 10-year storm)
Soil characteristics {enter "x" below)
Sand/silt (easlly erodible)
Clay mix (erosion resistant)
Grass Type (enter "x" helow)
Bermuda
Tall fescue
Bahiagrass
Kentucky bluegrass
Grass-legume mixture

3.50 ftfsec

Swale type: Fill out one of the options below:
Option 1: Curb Quttet Swale:

Maximum velocity OK
Side slopes CK
Swale lengih

Option 2: Swale Seeking Pollutant Credit {"For-Credit' Swale);
Maxirmum velocity for 10-yr storm
Side slopes
Swale length

Y or N)
“ft/sec

Form SW401-Grassed Swale-Rev.4

Insufficient swale length.

a’ SEAL T

Parts | and ll. Project Design Summary, Page 1 of 2



A

« $wale Characteristics
Swale Shape: Enter an "x" in the appropriate cell below:
Trapezoidal
Parabolic
V-shaped
Width of the bottom of the swale
Width of the top of the swale

Additional Information
Is the swale sized for all runoff from ultimate build-oui?
Is the BMP located in a proposed drainage easement with a

recorded access easement to a public Right of Way (ROW)?
What is the distance from the bottom of the swale to the SHWT?
What is the ground level elevation?
Whai is the elevation of the bottom of the swale?
What is the SHWT elevation?

What Is the lengitudinal slope of the swala?

What is the depth of freeboard?

Form SW401-Grassed Swale-Rev.4

oK
oK

Permit Number:
(tc be provided by PWQ)

#VALUE!

Parts | and IL. Project Design Summaty, Page 2 of 2
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Permit No:
{to be assigned by DWQ)

Please indicate the page or plan sheet numbers where the supporing documertation can be found. An incomplete submittal package
will result in a request for additional information. This will delay final review and approval of the project. Initial in the space
provided to indicate the following design requirements have been met. If the applicant has demgnated an agent, the agent may initial below.
if a requirement has not been met, attach justification.

Initials Pagef Plan

: ‘E ? — SheetNo.——

1. Plans (1" = 59' or larger) of the entire site showing;
- Design at ultimate build-out,
- Off-site drainage (if applicable),
- Delineated drainage basins (ir include Rational G coefflcxent per basin),
- Swale dimensions {wicth, length, depth),
- Maintenance access,
- Proposed drainage easement and public right of way (ROW)
- Grass species, and
- Boundaries of drainage easement.

C'Q! 'z-h
C-6.%

C-G.2a
N L. TS

R iy
NG L)
Bep

SW401-Grassed Swale-Rev.3

2. Plan details (1" = 50" or larger) for the grassed swale showing:
- Swale dimensions {wicth, length, depth),
- Maintenance access,
- Proposed drainage easement and publlc right of way (ROW),
- Design at ultimate build-out,
- (G3rass species,
- Off-site drairage (if applicable),and
- Boundaries of drainage easement.

3. Section view of the grassed swale (17 = 20" or larger) showing:
- Side slopes,
- Longitudinal slape,
- Freeboard
- Swale dimensions, and
- SHWT level(s)

4. Supporting calculations (including maximum velocity caiculations for applicable siorms)
5. A copy of the signed and nctarized operation and mainienance (O&M) agreement.

6. A copy of the deed restrictions (if required).

Part lll, Page 1 of 1



Permit Number:,
(to ba provided by DWQ)

STORMWATER MANAGEMENT PERMIT APPLICATION FORM
401 CERTIFICATION APPLICATION FORM

GRASSED SWALE SUPPLEMENT

This form must be filled out, printed and submitted.
The Required ftems Checidist (Part Iff) must also be filled out, printed and submitted along with all of the required information.

Prolect name
Contact name

Phone number

Date

Drainage area number

Site Characteristics
Drainage area
Impervious area
Percent impervious
Design rainfall depth

Peak Flow Calculations

10-yr storm runoff depth

10-yr storm intensity

Post-development 10-yr storm paak flow

Velocity
Maximum non-erosive velocity {peak 10-year storm) 3.50 ftfsec
Soil charactetisiics (enter "x" below)
Sand/silt (easily erodible)
Clay mix {erosion resistant)
Grass Type (enter "x" below)
Bermuda
Tall fescue
Bahiagrass
Kentucky bluegrass
Grass-legume mixture

4RR \\\\
Swale type: Fili out one of the options below: /h Vt')l“ﬂ‘l} [

Option 1:_Curb Qutiet Swale:

OK

OK
Insufiiciert swale length.

Maximum velocity

Side slopes
Swale length
Option 2: Swale Seeking Pollutant Credit (*For-Credit” Swale):
Maximum velocity for 10-yr storm
Side slopes
Swale length

Y or N)
Sec

Form SW401-Grassed Swale-Rev.4 Paris | and ||, Project Design Summary, Page 1 of 2



+

Swale Characteristics
* Swale Shape: Enter an "x"in the appropriate cell balow:
Trapezoidal
Parabolic
V-shaped
Width of the bottom of the swale
Width of the top of the swale

Additional information
s the swale sized for all runoff from ultimate build-out?
s the BMP located in a proposed drainage easement with a

recorded access easement to a public Right of Way (ROW)?
What is the distance from the bottom of the swale to the SHWT?
What is the ground level elevation?
What is the elevation of the bottom of the swale?
What is the SHWT elevation?

#VALUE! #
30 imsl

What is the longitudinal slope of the swale? oK

What is the depih of freeboard? CK

Form SW401-Grassed Swale-Rev.4

Permit Number:
(to bs providad by DWQ)

#VALUE!

Parts | and II. Project Design Summary, Page 2 of 2



Parmit No:

{to be assigned by DWL)

Please indicate the page or plan sheet numbers where the supporting dncumentatlon can be found. An incomplete submittal package
will result in a request for additional information. This will delay final review and approval of the project. Initial in the space
provided to indicate the following design requirements have been met. If the applicant has designated an agent, the agent may initia! below.
If a requirement has not been met, attach justification.

Initials Page/ Plan

- g ? ~ SheetNo.

1. Plans {1" = 50" or larger) of the entire site showing:
- Desigh at ultimate build-out,
- Off-site drainage (if applicable), :
- Delineated drainage basins (lnclude Rationai G coefﬂment per basin),
- Swale dimensions (width, length, depth),
- Maintenance access,
- Proposed drainage easement and public right of way (ROW),
- Grrass species, and
- Boundaries of drainage easement.

C_" Gt £
€-L.3

C"C'?.A
_C-6:>

N
NC dl
Bep

SW401-Grassed Swale-Rev.3

2. Plan details (1" = 50' or larger) for the grassed swale showing:
- Swale dimensions (width, length, depthy),
- Maintenance access,
- Proposed drainage easement and pubhc right of way (HOW)
- Design at ultimate build-out,
- (3rass species,
- Off-site drainage (if applicable),and
- Boundaries of drainage easement.

3. Saction view of the grassed swale (1" = 20 or larger) showing:
- Side slopes,
- Longitudinal slope,
- Freeboard
- Swale dimensions, and
- SHWT level(s)

4. Supperting calculations (including maximum velocity calculations for appiicable storms}
5. A copy of the signed and notarized operation and mainienance (O&M) agreement.

B. A copy of the deed restricticns {if required).

Part lll, Page 1 of 1



Permit Number.___
R (fo' ba provided by DWQ)

STORMWATER MANAGEMENT PERMIT APPLICATION FORM
401 CERTIFICATION APPLICATION FORM

GRASSED SWALE SUPPLEMENT

This form must be filled out, printed and submitted.
The Required ftems Checklist (Part Ill) must also be filled out, printed and submitted along with all of the required information.

Contact name
Phone number

Date

Drainage area number

Site Characteristics
Drainage area
Impervious araa
Percent impervious

Dasign rainfall depth

Peak Flow Calculations

10-yr storm runoff depth

10-yr storm intensity

Post-development 10-yr storm peak flow

Velocity
Maximum non-erosive velocity (peak 10-year storm) 3.50 fifsec
Soil characteristics (enter "x" below)
Sand/silt (easily erodible)
Clay mix (erosion resistant)
Grass Type (enter "x" below)
Bermuda
Tall fescue
Bahiagrass
Kentucky bluegrass
Grass-legume mixture

Swale type: Fill out one of the opiions below:
Option 1; Curb Outlet Swale:

Maximum velocity

Side slopes
Swale length
Option 2: Swale Seeking Pollutant Credit (*For-Credit' Swals):
Maximum velocily for 10-yr storm
Side slopas
Swale length

Form SW401-Grassed Swale-Rev.4 Parts | and 1. Project Design Summary, Page 1 of 2



+
C A

A

&
W

Swale Characteristics
Swale Shape: Enter an "x" in the appropriate cell below:
Trapezoidal
Parabolic
V-shaped
Width of the bottom of the swale
Width of the top of the swale

Additionatl Information
Is the swale sized for all runoff from ultimale build-out?
s the BMP located in a propesed drainage easement with a

recorded access easement to a public Right of Way (ROW)?
What is the distance from the bottom of the swale 1o the SHWT?
What is the ground level elevation?
What is the elevation of the bottom of the swale?
What is the SHWT elevation?

What is the longitudinal slope of the swale?

What is the depth of freeboard?

Form SW401-Grassed Swale-Rev.4

OK
0K

OK
0K

Parmit Number; -
(to be provided by DWQ)

#VALUE!

Parts | and LI. Project Design Summary, Page 2 of 2



' : Permit No:
’ . {to be assigned by DWG}

Please indicate the page or plan sheet numbers where the supporting documentation can be found. An incomplete submittal package
will result in a request for additional information. This will delay final review and approval of the project. Initial in the space
provided to indicate the following design requirements have been met. If the applicant has designated an agent, the agent may initial below.
If a requirement has not been met, attach justification.

Initials Page/ Plan

W\ A SheetNo. :
- 1. Plans (1" = 50" or larger) of the entire site showing:

- Design at ultimate build-out,

- Off-site drainage (if applicable}, :

- Delineated drainage basins (include Rational C coefficient per basin),
- Swale dimensions (width, length, depth), '

- Maintenance access,

- Proposed drainage easement and public right of way (ROW),

- Grass species, and

- Boundaries of drainage easement.

C- G v 2y '
€63 2. Plan detaits (1" = 50' or larger) for the grassed swale showing:
- Swale dimensions (width, length, depth),

- Maintenance access, .

- Proposed drainage easement and public right of way (ROW),
- Design at ultimate build-out,

- Grass species,

- Off-site drainage (if applicable),and

- Boundaries of drainage easement.

C-G.ua ‘
_ € ~G:> 3. Section view of the grassed swale (1" = 20' or larger) showing:
- Side slopes,
- Longitudinal slope,
- Freeboard
- Swale dimensions, and
- SHWT level(s)

M _CLE) 4. Supporting calculations (including maximum velocity calculations for applicable storns)
M 'M’L'vtal 5. A copy of the signed and notarized operalion and maintenance (O&M}) agreement.

%SkP 6. A copy of the deed reétrictions (if required).

SW401-Grassed Swale-Rev.3 ' Part lll, Page 1 of 1



A PermitMumber:_
{to be provided by DWQ)

STORMWATER MANAGEMENT PERMIT APPLICATION FORM
401 CERTIFICATION APPLICATION FORM -

GRASSED SWALE SUPPLEMENT

This form must be filled out, prinfed and submitied.
The Required ltems Checklist (Part i1} must aiso be filled out, printed and submitted along with all of the required information.

Contact name
Phone number

Date

Drainage area number

Site Characteristics
Drainage area
impetvious area
Percent impervious
Design rainfalt depth

Peak Flow Calculations

10-yr storm runoft depth

10-yr storm intensity

Post-development 10-yr storm peak flow

Velociiy
Maximum non-erosive velocity (peak 10-year storm) 3.50 fifsac
Soil characteristics (enter "x" below)
Sand/silt (easily erodible)
Clay mix (erosion resistant}
Grass Type (enter "x" below)
Bermuda
Tall fescue
Bahiagrass
Kentucky bluegrass
Grass-legume mixture

Swale type: Fill out one of the options below:
Quotion 1: Curb Outlet Swale:

Maximum velocity OK
Side slopes OK
Swale length insufficieni swale length.

Option 2: Swale Seeking Pollutant Credit ("For-Credit' Swale):
Maximum velocity for 10-yr storm
Side slopes
Swale length

Form SW401-Grassed Swale-Rev.4 Parts | and Il. Project Design Summary, Page 1 of 2



B N

L3
¢ R
"Swale Characteristics
Swale Shape: Enter an "x" in the appropriate cell balow:

Trapezoidal
Parabolic
V-shaped
Width of the hotiom of the swale
Width of the iop ot the swale

Additional Information
Is the swale sized for all runoff from ultimate build-out?
Is the BMP located in a proposed drainage easement with a

recorded access easement to a public Right of Way {ROW)?
What is the distance from the bottom of the swale to the SHWT?
What is the ground level elevation?
What is the elevation of the bottom of the swale?
What is the SHWT elevation?

What is the longitudinal slope of the swale?

What is the depth of freeboard?

Form SW401-Grassed Swale-Rev.4

(Y or N)
(Y or N}
#VALUE! ft

75 fmsl

fmsl
frsl

OK
CK

Permit Number:
{to be provided by DWQ}

#VALUE!

Parts | and Il. Project Design Summary, Page 2 of 2



¥ Permit No:
' (to be assigned by DWQ)

Piease indicate the page or plan sheet numbers where the supporting decumentation can be found. An incomplete submittal package
will result in a request for additional information. This will delay final review and approval of the project. Initial in the space
provided to indicate the following design requirements have been met. If the applicant has designated an agent, the agent may initial below
If a requirement has not been met, attach justification.

Initials Page/ Plan

— N A SheetNo.
1. Plans (1" = 50" or larger) of the entire site showing:

- Design at ultimate build-out,
- Off-site drainage (if appiicable},
- Delineated drainage hasins (include Rational C coefnment per basin),
- Swale dimensions (width, length, depth), '
- Maintenance access,
- Proposed drainage easement and public right of way {ROW),
- (arass species, and
- Boundaries of drainage easement.
C-6. 2
C-C.3 2. Plan details (1" = 50" or larger} for the grassed swale showing:
' - Swale dimensions (width, length, depth),

- Maintenance access,
- Proposed drainage easement and pubilc right of way (ROW),
- Design at ultimate build-out, -
- Grass species,
- Off-site drainage (if applicable),and
- Boundaries of drainage easement.

C-Cna
C-6.% 3 Seclion view of the grassed swale (1" = 20' or larger) showing:
- Side siopes,
- Longitudinal slope,
~ Freeboard
- Swale dimensions, and
- SHWT level(s)

M C_"k[c') 4. Supporting calculations (including maximum velocity calcufations for appiicable storms)

M M&'o\a.}, 5. A copy of the signed and notarized operation and maintenance {O&M) agreement.

k&? 6. A copy of the deed restrictions (i required).

SW401-Grassed Swale-Rev.3 Part I}, Page 1 of 1



Permit Number:
(to be provided by OWQ)

&

STORMWATER MANAGEMENT PERMIT APPLICATION FORM
401 CERTIFICATION APPLICATION FORM
GRASSED SWALE SUPPLEMENT

This form must be filled out, printed and submitted.
The Required ifems Checklist (Part Ilf} must also be filled out, printed and submitted along with all of the required information.

Project name
Contact name

Phons number

Date

Drainage area number

Site Characteristics
Drainage area
Impervious area
Percent impervious
Design rainfall depth

Peak Flow Calculations

10-yr storm runofi depth

10-yr storm intensity

Post-development 10-yr storm peak flow

Velocity
Maximum non-erosive vetocity (peak 10-year storm)
Soil characteristics (enter "x" below)
Sand/silt (easily erodible)

3.50 ft/sec

Clay mix {erosion resistant) W i)
Grass Type (enter "x" below} N

Bermuda \\\\

Tall fescue _{? =,

Bahiagrass = o SEAL

Keniucky bluegrass = ° 031315

Grass-legume mixture =

2 .9, 4’GINE(" 3

7 7 ’?f? ?- Q\\\\

e

Swale type: Fill out one of the options below:
Onption 1: Curb Quilet Swale:

Maximum velocity OK
Side slopes OK
Swale length Insufficient swale length,

Qption 2; Swale Seeking Pollutant Credit {"For-Credit" Swafe):
Maximum velocity for 10-yr storm:
Side slopes
Swale length

Form SW401-Grassed Swale-Rev.4 Paris | and Il. Project Design Summary, Page 1 of 2



L

Swale Characteristics
Swale Shape: Enter an "x" in the approptiate cell below:
Trapezoidal
Parabolic
V-shaped
Width of the bottom of the swale
Width of the top of the swale

Addifional Information
Is the swale sized for all runoff from ultimate build-out?
s the BMP located in a proposed drainage easement with a

recorded access easement fo a public Right of Way (ROW)?
What is the distance from the bottom of the swale to the SHWT?
What is the ground level elevation?
What is the elevation of the bottom of the swale?
What is the SHWT elevation?

What is the longitudinal slope of the swale?

What is the depth of freeboard?

Form SW401-Grassed Swale-Rev.4

OK
OK

Permit Number:
{to be provided by DWG)

#VALUE!

Parts | and Il. Project Design Summary, Page 2 of 2



Permit No:
(to be assigned by DWQ)

Please indicate the page or plan sheet numbers where the supporting documentation can be found. An incomplete submittal package
will result in a request for additional information. This will delay final review and approval of the project. Initial in the space
provided to indicate the following design requirements have been met. !f the applicarit has designated an agent, the agent may Initial below.
If a requirement has not been met, attach justification.

Initials Page/ Plan

—Sheet No. —
1. Plans (1" = 50’ or larger) of the entire site showing:

- Design at ulimate build-out,
- Off-site drainage (if applicable), -
- Delineated drainage basins (inciude Rationai C coefficient per basin),
- Swale dimensions (width, length, depth), ‘
- Maintenance access,
- Proposed drainage easement and public right of way (ROW),
- Grass species, and
- Boundaries of drainage easement.
C-6 2a .
C-C. 2. Plan details (1" = 50' or larger) for the grassed swale showing:
- Swale dimensions (width, fength, depth),
- Maintenance access, —
- Proposed drainage easement and public right of way (ROW),
- Design at ultimate buiid-out,
- (Grass species,
- Off-site drainage (if appiicable),and
- Boundaries of drainage easement.

C-C.ua
_C-6.% 3. Section view of the grassed swale (1" = 20' or larger) showing:

- Side slopes,

- Longitudinal slope,

- Freeboard

- Swale dimensions, and
- SHWT level(s)

M C_"Kl‘:*? 4. Supporting caiculations (including maximum velocity calculations for applicable storms)
M \Béf&'r-ldl 5. A copy of the signed and notarized operation and maintenance (O&M) agreement.

kk? 6. A copy of the deed restrictions (if required).

SW401-Grassed Swale-Rev.3 Part lll, Page 1 of 1



. ’ . : PermitNumber___
A . _ (to ba provided by DWQ)

STORMWATER MANAGEMENT PERMIT APPLICATION FORM
401 CERTIFICATION APPLICATION FORM

GRASSED SWALE SUPPLEMENT

This form must be filled out, printed and submitted.
The Required items Checklist (Part Iff) must also be filled out, printed and submitted along with all of the required information.

Project name
Contact name

Phone number

Date

Drainage area number

Site Characteristics
Drainage area
Impervious area
Percent impervious
Design rainfall depth

Peak Flow Calculations

10-yv storm runoff depth

10yt storm intensity

Post-development 10-yr storm peak flow

Velocity
Maximum nen-erosive velocity (peak 10-year storm) 3.50 fifsec
Soil characteristics (enter "x" below}
Sand/silt (easily erodible)
Clay mix {erosion resistant)
Grass Type (enter "x" below)
Bermuda
Tall fescue
Bahiagrass
Kentucky bluegrass
Grass-legume mixiure

Swale type: Fill out one of the options below:
Option 1: Curb Cutlel Swale:

Maximum velocity OK
Side slopes oK
Swale lengih oK

Option 2: Swale Seeking Pollutant Credit [“For-Credit" Swale):
Maximum velocity for 10-yr storm
Side slopes
Swale length

Form SW401-Grassed Swale-Rev.4 Parts | and Il. Project Design Summary, Page 1 of 2



PermitNumber.____
o {to be provided by DWQ)
* ¥ Swale Characteristics
Swale Shape: Enter an "x" in the appropriate cell below:
Trapezoidal
Paraholic
V-shaped
Width of the bottom of the swale
Width of the top of the swale

Additional Information
Is the swale sized for all runoff from ultimate build-out?
Is the BMP located in a proposed drainage easement with a
recorded access easement to a public Right of Way (ROW)?
What is the distance from the bottom of the swale to the SHWT?
What is the ground level elevation?
What is the alevation of the bottem of the swale?
What is the SHWT elevation?

#VALUE!

What is the longitudinal slope of the swale? OK

0K

Whai is the depth of freeboard?

Form SW401-Grassed Swale-Rev.4 Paris | and Il. Project Design Summary, Page 20f 2



Permit No:
(to be assigned by DWQ}

Please indicate the page or plan sheet numbers where the supporting documentation can be found. An incomplete submittal package
will result in a request for additional information. This will delay final review and approval of the project. Initial in the space
provided to indicate the foliowing design requirements have been met. If the applicant has demgnated an agent, the agent may initiat below.
If a requirement has not been met, attach justification.

Initials Page/ Plan

A SheetNo,
5 1. Plans (1" = 50' or larger) of the entire site showing:

- Design &t ultimate build-out,
- Off-site drainage (if applicable}, :
- Delineated drainage basins (include Rational C coeffsment per hasin),
- Swale dimensions (width, length, depth),
- Maintenance access, _ '
- Propesed drainage easement and public right of way (ROW),
- Grass species, and
- Beundaries of drainage easement.
C - G ’ ‘2#
c-¢.% 2. Plan details (1" = 50" or larger) for the grassed swale showing:
- Swale dimensions {width, fength, depth),
- Maintenance access,
- Propesed drainage easement and public right of way (ROW),
- Design at ultimate build-out,
- (Grass species,
- Off-site drainage (if apphcable) and
- Boundaries of drainage easement.
C-G.28

L -€.% 3. Section view of the grassed swale (1" = 20" or larger) showing:
- Side slopes,
- Longitudinal slope,
- Freeboard
- Swale dimensions, and
- SHWT levells)

Qﬁ Cd\tc‘) 4. Supporting calculations {including maximum velocity calculations for applicable storms)

M M&'fldl 5. A copy of the signed and notarized operation and maintenance (O&M) agreement.

k“? 6. A copy of the deed restrictions (if required).

SW401-Grassed Swale-Rev.3 Part lll, Page 1 of 1



Permit Number:
{to be provided by DWQ}

STORMWATER MANAGEMENT PERMIT APPLICATION FORM
401 CERTIFICATION APPLICATION FORM

GRASSED SWALE SUPPLEMENT

This form must be filled out, printed and submitted.
The Required Items Checklist (Part Ilf) must aiso be filled out, printed and submitted along with all of the required information.

Project name
Contact name

Phone number

Date

Drainage area number

Site Characteristics
Drainage area
Impervious area
Percent impervious
Design rainfalf depth

Peak Flow Calculations

10-yr storm runoff depth

10-yr storm intensity

Post-development 10-yr storm peak flow

Velocity

Maximum non-erosive velocity (peak 10-year storm) - 350 ftsec

Soil characteristics {enter "x" below}
Sand/silt (easily ercdible)

Clay mix (erosion resistant) Q:‘\
Grass Type {enter "x" below) ::Q

Bermuda = QQ-O v g

Tail fescue = R SEAL v -

Bahiagrass = . 315 =

Kentucky bluegreflss ’,// . "QVGINE?*Q:‘ N

Grass-legume mixture /,/6‘4[1; LINE "‘§~ Q“‘.'\\\\
7

Swale type: Fill out one of the options below:
Option 1:_Cutb Ouilet Swale:

Maximum velocity CK
Side slopes OK
Swale length Insufficient swale lengih.

Option 2: Swaie Seeking Pollutant Credit ("For-Credit' Swale);

Maximurn velogity for 10-yr storm
Side slopes
Swale length

Form SW401-Grassed Swale-Rev.4 Paris L and Il. Project Design Summary, Page 1 of 2



Permit Number___ .
) ‘;,A {to be provided by DWG)
" ¢ Swale Characteristics
Swale Shape: Enter an "x" in the appropriate cell below:
Trapezoidal
Parabolic
V-shaped
Width of the bottom of the swale
Width of the top oi the swale

Additional Information
Is the swale sizad for all runoff from ultimate build-out?
s the BMP located in a proposed drainage easement with a

recorded access easement to a public Right of Way (ROW)?
What is the distance from the bottom of the swale to the SHWT?
What is the ground level elevation?
What is the elevation of the bettom of the swale?
What is the SHWT elevation?

#VALUE!

What is the longitudina! slope of the swale? 0K

What is the depth of fresboard? OK

Form SW401-Grassed Swale-Rev.4 Parts 1 and Il. Project Design Summary, Page 20 2



PermitNo:___
(to be assigned by DWG)}

Piease indicate the page or plan sheet numbers where the supporting docurmentation can be found. An incomplete submittal package
will result in a request for additional information. This will delay final review and approval of the project. Initial in the space
provided to indicate the following design requirements have been met. If the applicant has designated an agent, the agent may initial below.
if a requirement has not been met, attach justification.

initials Page/ Plan

3 SheetNo.
— 1. Plans (1" = 50" or larger) of the entire site showing:

- Design at ultimate build-out,

- Off-site drainage (if applicable), :

- Delineated drainage basins (include Rational C coefficient per hasin),
- Swale dimensions (width, length, depth), '

- Maintenance access,

- Proposed drainage easement and public right of way (ROW),

- Girass spectes, and

- Boundaries of drainage easement.

C - G v 2-&
6.3 2. Pian details (1" = 50" or larger) for the grassed swale showing:
- Swale dimensions {width, length, depthy, ‘
- Maintenance access, : .
- Proposed drainage easement and public right of way (ROW),
- Design at ultimate build-out,
- (3rass species,
- Off-site drainage (if applicable),and
- Boundaries of drainage easement.

C-G.%a
C -CQ +% 3. Section view of the grassed swale (1" = 20' cr larger) showing:
- Side slopes,
- Longitudinal slope,
- Freeboard
- Swale dimensions, and
- SHWT level(s)

M C_d\k) 4. Supporting calculations (including maximur: velocity calculations for applicable storms)

M 'M'L’tlal 5. A copy of the signed and notarized operation and maintenance (O&M) agreement.

kﬁ? 6. A copy of the deed restrictions (if required).

&W401-Grassed Swale-Rev.3 Part #l, Page 1 of 1



PermitNumber____
(tor ba provided by DWQ)

STORMWATER MANAGEMENT PERMIT APPLICATION FORM
401 CERTIFICATION APPLICATION FORM

GRASSED SWALE SUPPLEMENT

This form must be filled out, printed and submitted.
The Required ftems Checkdist (Part I} must also be filled out, printed and submitted along with all of the required information.

Contact name
Phone number

Date

Drainage area number

Site Characteristic
Drainage area
Impervious area
Percent imparvious
Cesign rainfall depth

Peak Flow Calculations

10-yr storm runoif depth

10-yr storm intensity

Post-davelopment 10-yr storm peak flow

Velocity .
Maximum nen-ercsive velocity (peak 10-year siorm) 3.50 fifsac
Soil characteristics (entar "x* below)
Sandfsilt {(easily erodible)
Clay mix (erosion resistant)
Grass Type (enter "x" below)
Bermuda
Tall fescue
Bahiagrass
Keniucky bluegrass
Grass-legume mixture

Swale type: Fiil out one of the options below:
Opticn 1: Curb Cutlet Swale;

Maximum velocity OK
Side slopes 0K
Swale length Insufficient swale length,

Cption 2: Swale Seeking Pollutant Cradit ("For-Credit” Swate):

Maximum velocity for 10-yr storm
Side slopes
Swale length

Form SW401-Grassed Swale-Rev.4 .Parts 1 and 1I. Projec? Design Summary, Page 1 of 2



PermitNo.___
- (to be assigned by DWQ)

Please indicate the page or plan sheet numbers where the supporting documentation can be found. An incomplete submittal package
will result in a request for additional information. This will delay final review and approval of the project. Initiai in the space
provided to indicate the following design requirements have been met. If the applicant has designated an agent, the agent may initial beiow.
If a requirement has not been met, attach justification,

Initials Page/ Plan

WA SheetNo.
1. Plans (1" = 50" or farger) of the entire site showing:

- Design at ultimate build-out,
- Off-site drainage (if applicable), ‘
- Delineated drainage basins (include Rational G coeffc:ent per basin),
- Swale dimensions {width, length, depth),
- Maintenance access,
- Proposed drainage easement and public right of way (ROW),
- (3rass species, and
- Beundaries of drainage easement.
C-6.2x
C-6.% 2. Plan details (1" = 50" or larger) for the grassed swale showing:
- Swale dimensions (width, length, depth), '
- Maintenance access,
- Proposed drainage easement and pubhc right of way (ROW),
- Design at ultimate build-out,
- (rass speacies,
- Off-site drainage (if applicable},and
- Boundaries of drainage easement.

C-Go2a
C~G.% 3. Section view of the grassed swale (1" = 20" or larger) showing:
- Side slopes,
- Longitudinal slope,
- Freehoard
- Swale dimensions, and
- SHWT lavel(s)

M _Cikli) 4. Supporting calculations (including maximum velocity calculations for applicable storms)

M MUA 5. A copy of the signed and notarized operation and maintenance {O&M} agreement.

k\P 8. A copy of the deed restrictions {if required).

SW4-Grassed Swale-Rev.3 Part lIl, Page 1 of 1



PermitNumber______
et {to be provided by DWC)

STORMWATER MANAGEMENT PERMIT APPLICATION FORM
401 CERTIFICATION APPLICATION FORM

GRASSED SWALE SUPPLEMENT

This form must be filled out, printed and submitled.
The Required ltems Checkist (Part Ilf) must also be filled out, printed and submitted along with afl of the required information.

Project name
Confact name

Phone number

Date

Drainage area number

Site Characteristics
Drainage area
Impervious area
Percent impervicus
Design rainfall depth

Peak Flow Calcuiations

10-yr storm runoff depth

10-yr storm intensity

Post-development 10-yr siorm peak flow

Velocity .
Maximum non-erosive velocity {peak 10-year storm) 3.50 fiisec
Soil characteristics {enter "x" below) :
Sand/silt (easily erodible)
Clay mix (erosion resistant}
Grass Type (enter "x" below)
Bermuda
Tall fescue
Bahiagrass
Kentucky bluegrass
Grass-legume mixture

Swale type: Fill out one of the options below:

Option 1: Curb Qutlet Swale: Y or N)
Maximum velocity ' oK
Side slopes OK
Swale length Insufficient swale length.

: Y or N}
'sac

Option 2; Swale Seeking Pollutant Credii ("For-Credit" Swale}.

Maximum velocity for 10-yr storm
Side slopes
Swaie length

Form SW401-Grassed Swale-Rev.4 _Paris Land II. Project Design Summary, Page 1 of 2



Permit Number:, I
o, (to ba providad by DWQ}
*4 Swale Characteristics
Swale Shape: Enter an "x" in the appropriate cell below:
Trapezoidal
Parabolic
V-shaped
Width of the bottom of the swale
Width of the top of the swale

Additional Information
Is the swale sized for all runoff from ullimate build-out?
Is the BMP located in a proposed drainage easement with a
recordad access easement to a public Right of Way (ROW)?
What is the distance from the bottom of the swale to the SHWT? #VALUE! 1t #VALUE!
What is the ground level elevation?
What is the elevation of the bottom of the swale?
What is the SHWT elevation?

OK
0K

What is the longitudinal slope of the swale?

What is the degpth of freeboard?

Form 8W401-Grassed Swale-Rev.4 Parts | and If. Project Design Summary, Page 2 of 2



<<<<<

PermitNoo___ .~
(to be assigned by DWGQ)

Please indicate the page or plan sheet numbers where the supporting documentation can be found. An incomplete submittal package
will result in a request for additional information. This will delay final review and approval of the project. Initial in the space
provided to indicate the following design requirements have been met. | the applicant has designated an agent, the agent may initial below.
If a requirement has not been met, attach justification. :

Initials Page/ Plan

I g ? _ SheetNo.—

1. Plans (1" = 50" or larger) of the entire site showing:
- Design at ultimate build-out,
- Off-site drainage (if applicable}, '
- Delineated drainage basins (include Rational C coefficient per basin),
- Swale dimensions (width, length, depth), '
- Maintenance access,
- Proposed drainage easement and pubilc right of way (ROW)
- Grass species, and '
- Boundaries of drainage easement.

C"Gl '2#
6.3

C-Go2a
=6 >

AL s
NC WLy
e p

SW401-Grassed Swale-Rev.3

2. Plan details (1" = 50' or larger) for the grassed swale showing:
- Swale dimensions {width, length, depth),
- Maintenance access,
- Proposed drainage easement and pubhc right of way {ROW),
- Design at ultimate build-out, -
- (Grass species,
- Off-site drainage (if applicable),and
- Boundaries of drainage easement.

3. Section view of the grassed swale (1" = 20' or larger) showing:
- Side siopes,
- Longitudinal slope,
- Freeboard
- Swale dimensions, and
- SHWT level(s)

4, Supporting calcutations {including maximum velocity calculations for applicable storms)
5. A copy of the signed and notarized operation and maintenance {(O&M) agreement.

6. A copy of the deed restrictions (if required).

Part lll, Page 1 ol 1



Permit Number: -
"4 (to be provided by DWQ)

STORMWATER MANAGEMENT PERMIT APPLICATION FORM
4G1 CERTIFICATION APPLICATION FORM

GRASSED SWALE SUPPLEMENT

This farm must be filled out, printed and submitted.
The Required Items Checklist (Part Ilf) must also be filled out, printed and submitted along with afl of the required information.

Project name
Contact name

Phone number

Date

Drainage area number

Drainage area
Impervious area
Percent impervious
Design rainfail depth

Peak Flow Calculations

10-yr storm runoff depth

10-yr storm intensity

Post-development 10-yr storm paak flow

Velocity
Maximum non-erosive velocity {peak 10-year stormy) 3.50 ft/sec
Soil characteristics (enter "x" below)
Sand/sili (easily erodible)
Clay mix (erosion resistant)
Grass Type {enter "x" below)
Bermuda
Tall fescue
Bahiagrass
Kentucky bluegrass
(3rass-legume mixture

Swale type: Fill out one of the options beltow:
Opticn 1: Curb Qutlet Swale:

Maximum velocity OK
Side slopes CK
Swale lengih Insufficient swale lengih.

Option 2: Swale Seeking Pollutani Credit {"For-Credit" Swale):
Maximum velocity for 10-yr storm
Side slopes
Swale length

Form SW401-Grassed Swale-Rev.4 Parts | and If. Project Design Summary, Page 1 of 2



Parmit Number: J—
” {to be provided by DWQ)
*. Swale Characteristics
Swale Shape: Enter an "x" in the appropriate cell below:
Trapezoidal
Parabolic
V-shaped
Width of the bottom of the swale
Width of the top of the swale

Additional Information
1s the swale sized for all runoff from ultimate build-out?
Is the BMP located in a proposed drainage easement with a

OK

recorded access easemant to a public Right of Way (ROW)? oK

What is the distance from the bottom of the swale to the SHWT?
What is the ground level elevation?
What is the elevation of the boitam of the swale?
What is the SHWT elevation?

#VALUE!

oK
OK

What is the longitudinal slope of the swale?

What is the depth of freeboard?

Form 8W401-Grassed Swalz-Rev 4 Parls | and Il. Project Design Summary, Page 2 of 2



Permit No:
i (to be assigned by DWQ)

Please indicale tne page or plan sheet numbers where the supporting documentation can be found. An incomplete submittal package
will result in a request for additional information. This will delay final review and apptoval of the project. [nitiat in the space
provided to indicate the following design requirements have been met. If the applicant has designated an agent, the agent may initial below.
If a requirement has not been met, attach justification.

Initials Page/ Plan

A Sheet No,
5> 1. Plans (1" = 50" or larger) of the entire site showing:

- Design at ultimate build-out,
- Off-site drainage (if applicable), :
- Delineated drainage basins (include Rational C coef :ment per basin),
- Swale dimensions (width, length, depth},
- Maintenance access,
- Proposed drainage easement and public right of way (ROW),
- (Grass species, and
- Boundaries of drainage easemeant.
C-6.24
C-6.% 2. Plan details (1" = 50" or larger) for the grassed swale showing:
- Swale dimensions (width, length, depth), '
- Maintenance access,
- Proposed drainage easement and publlc right of way (ROW),
- Design at ultimate build-out,
- (irass species,
- Qff-site drairage (if applicable),and
- Boundaries of drainage easement.

CrGita
€ -CQ «% 3. Section view of the grassed swale (1" = 20" or larger) showing:
- Side slopes, :
- Longitudinal slope,
- Freeboard
- Swale dimensions, and
- SHWT level(s)

M _C;‘:S‘"c) 4. Supporting calculations (including maximum velocity calculations for applicable storms)
M MLJ-UL 5. A copy of the signed and notarized operation and maintenance (O&M) agreement.

EKP 6. A copy of the deed restrictions {if required).

SW401-Grassed Swale-Rev.3 Part lll, Page 1 of 1



