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Cayman Section 4 Phase 1-FINAL DRAINAGE PLAN

13.04.095 Conditions of drainage plan approval.
In order for an applicant to obtain approval of a final drainage plan, the following requirements must be
met:

A. The applicant shall be eligible under the terms of this chapter to apply for and obtain drainage plan
approval.

B. The drainage plan and supporting submittals required by this chapter shall have been prepared and
submitted in a timely and proper manner in accordance with the provisions of this chapter. Final
Drainage Plan submitied on 2/20/2015 Revisions Submitted 2-27-2015

C. The drainage plan and supporting submittals shall reflect compliance with the requirements of this
chapter, and compliance with any conditions of approval applied to the plan by the drainage board.
Required Revisions are shown in red.

D. The submitted data shall be gathered, analyzed, assembled into the drainage plan and supporting
submittals; and shall be certified, and presented io the drainage board ail by a civil engineer or iand
surveyor regularly engaged in stormwater drainage design, and registered to practice in the state of
indiana. Sheets 1 and 2 are not certified Submitted revisions certified

E. An easement has been dedicated to house any off-site drainage facilities if such facilities are
required to serve the project’s stormwater drainage system. No Offsite Easements Required

F. The person, persons, partnership, corporation, or other entity to whom approval of the drainage pian
is granted must be the person, persons, partnership, corporation, or entity who will be responsibie for
accomplishing the project for which the drainage plan is developed. Jagoe Homes, Inc., 3624
Wathens Crossing, Owenshorg, KY 42301, 1-270-684-0639

13.04.125 Building permits conditioned.

The Vanderburgh County building commissioner shall not allow construction of buildings, or other
‘impervious structures or facilities to commence at the site of a project requiring final drainage plan
approval until:

A. Such approval has been expressed by the drainage board;
B. And all storm drainage facilities are constructed. See comment under Section 13.04.130
13.04.130 Phased development of large projects allowed.

L.arge projects may be divided into phases for the purpose of constructing drainage facilities and
obtaining permits in accordance with the requirements of this chapter. Please describe if all facilities
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will be constructed prior to the construction of any buitdings or if the project is to be phased. If
the project is to be phased, please describe what facilities will be constructed prior to proceeding
forward. Will need to address the handling of drainage across iot 314 and 315; see comment
under 13.04.175 A Per submittal notes, ail infrastructure to be constructed prior to any home
construction. Phase 1 will be constructed at one time.

13.04.165 Contents of the final drainage plan.
The contents of the final drainage plan shall include all the items listed above for a preliminary drainage
plan, plus:

A.  Soils Map. A soils map indicating soils names and their hydrologic classification must be provided for
a proposed project. Larger detailed map supplied for Phase | area

B. Location and Topographic Map. In addition, a location and topographic map must be provided
showing the land to be developed, and such adjoining land whose location and topography may affect or
be affected by the layout or drainage of the project. Provided

C. Contour Intervals.

1. The contour intervals shown on the topographic map shall be two and one-half feet for siopes
less than four percent; and five feet for slopes four percent or greater; or best available: 1°
Contours

2. The location of streams and other stormwater conveyance channels, both natural and man-
made; and the vertical and horizontal limits of the one hundred (100) year floodplain, according to
FIRM panels, and/or the building commissioner; all properly identified; . FIRM Map provided-does
not show any section of the this phase of the subdivision within 100 year zone

3. The normai shoreline of lakes, ponds, swamps, and basins, their floodplains, and fines of inflow
and outflow; Provided

4. The location of exiting regulated drains, farm drains, inlets and outfalls; Not addressed One
existing field drain is located on lot 307

5. Storm, sanitary, and combined sewers, and outfalls; Ne Combined sewers-Sanitary not
provided in Surveyors Set Provided

8. Wells, septic tank systems, and outfalls, if any; Not addressed Per revision notes, none
located within project limits

7. Seeps, springs, sinkholes, caves, shafts, faults, or other such geological features visible, or of
record;. Not addressed Per revision notes, none located within project limits-see also
Drawing C-109 SWP3 Narrative
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8. The limits of the entire proposed project and the limits of the expected extent of land
disturbance required to accomplish the project

9. The location of the streets, fot lines, and easements: Provided
10. A scale, preferably one inch equals fifty (50) feet; 17=50"
1. An arrow indicating North. Provided

D. On-Site Bench Mark Required. A benchmark determined by “Mean Sea Level Datum 1929, is
required to be located within the project limits. None Shown TBM shown on Drawing C-101

13.04.170 Final drainage plan layout.

A. In addition to the requirements listed for a preliminary drainage plan, the final drainage pian shalf
depict the following:

1. - The extent and area of each watershed tributary to the drainage facilities within the project;
Provided

2. The final layout and design of proposed storm sewers, their inlet and outfall locations and
elevations, the receiving streams or channels; all with the basis of their design; Provided

3. The location and design of the proposed street system, including depressed pavements used
to convey or detain overflow from storm sewers and over-the-curb runoff resuiting from heavier
rainstorms, and the outlets for such overflows; all with their designed elevations; Provided

4. The locations, cross sections, and profiles of existing streams, floodways, and floodplains to be
maintained, and the same for all new channels to be constructed: It is not clear where swale 4
ends and 5 begins, likewise for 5 and § and also 1A and 1B. Note on plans that swale 2 must
bie sod per code.

5. The materials, elevations, waterway openings, size, and basis for design of the proposed
culverts and bridges; Provided

6. Existing ponds and basins to be altered, enlarged, filied, or maintained; and new ponds,
basins, swales, to be built, and the basis of their design One existing basin. Long term plan is to
expand the basin, but for this phase of the subdivision the existing basin is shown to handle
the required storage. '

7. The location and percentage of impervious surfaces existing and expected to be constructed;
Provided

8. The material types sizes slopes grades and other details of all the stormwater drainage
facilities; Provided
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8. The estimated depth and amount of storage required in the new ponds or basins, the freeboard
above the normat pool and highwater pool of wet basins, and details of the emergency overflows
from the basins Provided

10.  For all controlled reiease basins, a plot or tabulation of the storage volumes with
corresponding water surface elevations, and a plot or tabulation of the basin outflow rates for those
water surface elevations; Provided-outflow for 25 year developed 124 ¢fs

11.  The location of any applicable “impacted drainage areas” or other areas deéignated to remain
totally undisturbed, natural, or for common and/or recreational use. None shown

B. Protection of Structures From One Hundred Year Flooding. All structures to be occupied as
residences or businesses shall have finished floor elevations two feet above the high water calculated to
occur during a one hundred (100) year return peried storm for the subject building site; and the required
floor elevations shall be depicted on the plan drawings for such affected sites. Eievation not provided
Not required-homes not in flood plain

13.04.175 Submittal of a written drainage design report.
The final drainage plan shall be accompanied by a written report containing the following:

A. Any significant stormwater drainage prablems existing or anticipated to be associated with the
project; The Preliminary Drainage Plan indicated an existing USCOE jurisdictional waterway that
flows west to east through the northern portion of the project. This stream is to be relocated. A
preliminary layout of the relocation was provided. This jurisdictional waterway appears to run
through Lots 314 and 315. It is understood that once approval for the stream location is approved
and a relocated stream is constructed that the existing stream may be filled. Until such time, the
issue will be how will water from swale #3 be handled as the drawings show this swale to be
constructed over presumed fill over the stream on lots 314 and 315? See expanded discussion in
site description which addresses this issue.

B. The analysis procedure used to identify and evaluate the drainage problems associated with the
project; Rational

C. Any assumptions or special conditions associated with the use of the procedures, especially
hydrologic or hydraulic methods, used to identify and evaiuate drainage problems associated with the
project, Provided

D. The proposed design of the drainage control system; Provided

E. The results of the analysis of the proposed drainage control system showing that it does solve the
project’s identified and anticipated drainage problems; Provided
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F. A detailed description, depiction, and log of all hydrologic and hydraulic calculations or modeling, and
the results obtained thereby; together with the input and output files for all computer runs; Provided

G. Maps showing individual drainage areas within the project subdivided for use in the analysis thereof
Provided

13.04.180 Typical cross sections of the drainage facilities.
One or more typical cross sections must be provided for each existing and proposed channel, basin,
pond, or other open drainage facility, which cross sections Existing Basin

A.  Must show the elevation of the existing land immediately adjacent to all drainage facilities;

B. Must show the high water elevations adjacent to all waterways and impoundments as expected from
the one hundred (100) year storm in relationship to permanent structures

13.04.440 General detention/retention basin design requirements.
The following design principles shall be observed for detention and retention basins:

A. Duration of Storage. The maximum voiume of water stored and subsequently released at the design
release rate shall not result in a storage duration in excess of forty-eight (48) hours, uniess additional
starms occur within the period Not provided Provided-meets code

B. Depth of Stored Water. The maximum depth of stormwater to be stored, without a permanent pool
shall not exceed four feet; and the maximum depth of stormwater to be stored above a permanent pool
shall not exceed four feet. 4,13 slightiy excesds 4’ max-note i is close {o reguirement; once basin
s mepanded in the next phase this will not be an issus

C. Basin Distance From Dwellings. All stormwater detention facilities shall be separated by not less than
fifty (50) feet from any building or structure to be occupied by humans. Unless a Variance is requested,
no building may be huilt within 50’ of the lake Variance Requested

D. Earthen Side Slopes 4.1 Maximumn Steepness for Basins. All detention and retention basins with
grassed, earthen side siopes shall have side slopes no steeper than four harizontal units of measurement
to one vertical unit of measurement (4:1) to the base of dry basins, and to the typical low waterline of wet
basins. Existing Basin

E. Riprap Side Slopes 2:1 Maximum Steepness for Basins. Wet retention basins with riprap armored
side slopes shalii have slopes no steeper than two horizontal units of measurements to one vertical unit of
measurement (2:1) at any point in the side slope. Existing Basin ‘

F. Riprap to Extend Two Vertical Feet Below Waterline. The armored portion of the side slope must
extend to a minimum depth below the permanent pool elevation of two vertical feet Existing Basin
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G. Underwater Earthen Side Slopes 2:1 Maximum Steepness. Nonarmored earthen side slopes shall
have slopes no steeper than two horizontal units of measurement to one vertical unit of measurements
from a point two vertical feet below permanent pool, thence downward. Existing Basin

H.  Minimum Depth of Riprap Application. Riprap side slope armor shall be a minimum twelve (12)
inches in depth at all points of application. Existing Basin

|. Drain Recommended for Maintenance of Wet Basins. if possible, a drain should be installed to lower
the pool of wet basins to a level sufficient to repair any wave action erosion along the waterline, and to
perform other periodic maintenance. Not provided nor is it required

J. Safety Ledges and/or Fencing of Wet Basins. Safety fencing surrounding the basin, and/or shaliow
safety ledges shall be provided if deemed necessary by the design engineer or the board. Existing Basin

K. Outlet Controls to Operate Automatically. Outlet control structures shall be designed to operate as
simply as possible, and shall require little or no maintenance for proper operation. No controls

L. Designed Water Level Control Required. A controlied positive outiet shall be required to maintain the
designed water level in wet basins, and provide the required detention storage above the designed low
water level. Existing Basin-provided

M. Emergency Spiliway Requirements.

1. An emergency overflow spillway shall be provided for the release of storm runoffs exceeding
the designed maximum detention volume, or all overflow volumes in emergency conditions,
should the normat discharge devices become totally or partially inoperative. Existing Basin

2. A minimum freeboard of one-half foot above the calculated elevation of the design storm
detention high water level to the elevation of the spillway flowline peak is required as a safety
factor for all basins. Existing Basin

N.  Automatically Operating Emergency Spillway Required. The emergency overflow spillway shall be
designed so that it operates openly, automatically, does not require manual attention, and will pass all the
one hundred (100) year return period storm flow with a one-haif foot vertical minimum above the one
hundred (100) year return storm flow to the lowest dirt elevation in the surrounding earthwork. Existing
Basin

Q. Al Permanent Pools Require Water Quality Provisions. Designers of basins with permanent pools
shall consult available manuals from the soil and water conservation district, and incorporate provisions
therefrom for maintaining water quality, safety, and soil stability. Existing Basin

P. Dry Basin Cover and Maintenance. Dry basins shall be planted and maintained in vegetative cover
equal to that of residential lawns Wet Basin, not applicable
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Q. Side Slopes to Remain Stable. All side slopes of a basin shall be constructed stable and shall be
maintained in a stable condition by the same criteria as specified herein for open channels. Existing Basin

R.  Wet Basin Cover and Maintenance. The earthen side slopes of wet basins shall be provided with
grass cover above the low water elevation, which shall be maintained equal to turfed residential lawns,

and in no case shall the cover growth exceed twelve (12) inches in height, or the most current county
standard Existing Basin

8. Maintenance Pathway for Basins. A flat pathway with a minimum width of ten (10) feet shalt be
constructed completely around the top of the embankment of alt detention/retention basins. There
appears to he sufficient space to maintain.

T. Maintenance Easement for Basins. An easement dedicated for the purpose of accessing and
maintaining the basin and its appurtenances shall be provided, and the easement shall be configured so
that it includes the entire basin, the entire earthwork encompassing the basin, the maintenance pathways
into and around the basin, and all inletting and outletting appurtenances of the basin. Provided

U. Maintenance Report Reguired for Basin.

1. A brief and concise report shalt be prepared, by the design engineer, consisting of a
description of the iocation, intended function of all parts appurtenant to the basin, together with a
description of the ways in which the basin and its appurtenances should be maintained, all worded
in tanguage easily understood by residential or commercial property owners, and; Not Provided-
was this included with Section 1; if not one needs to be provided for remaining lots attached to
the basin in this and future phases per submittal notes, included in Section 1

2. The report shall be attached to the restrictions for the property on which the basin and its parts
are located.

3. Such restrictions shall be shown to exist prior 10 the board's final approval of the drainage plan
for a project whose plans include a basin. The drainage plan is being prior fo final plat. See
note under 13.04.460. '

V. Copy of Report Must be Submitted With the As-Builts. A copy of the maintenance report described
. above shall be included with the as-built plans required to be submitied hereinabove.

W. Elevation of Dry Basin Bottom Marked. A continuous concrete liner at least equal in characteristics
to that described in Section 13.04.315F shall be installed in all dry basins from the point of inflow of each
channel entering a basin to the point of outflow from the basin. The concrete liner shall be installed at an
elevation slightly lower than the earthen fioor of the basin, so that it may serve as a trickle trough or fow

flow liner. Wet Basin, not applicable
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13.04.460 Responsibility for drainage facility maintenance.

The installation, maintenance, repair, and replacement of all stormwater drainage facilities, and erosicn
and siltation control measures for a project during the period of construction, and until final approval by

the county engineer, shall be the responsibility of the land developer(s), and/or the property owner(s) of
record.

The assignment of responsibility for the maintenance and repair of all stormwater drainage systems and
facilities outside of county accepted road rights-of-way after the compietion of the project, and finat
approval thereof by the county engineer, shali be determined before the final drainage plan is approved;
and shall be documented by appropriate covenants and restrictions applied to the subdivision and to the
property deeds thereof, and shali be printed clearly upon all recorded plats of the project.

The Drainage Plan needs to address whether a Plan A (Lot Owners) or Plan B (Repair Fund held
by County) will be utilized. To utilize Plan B repair fund.

The Drainage Plan does not show the drainage easement that was previously platted on lots 321-
323; will a request to vacate this easement be submitted and if so what is the timing for that
submittal? Per submittal notes, the drainage easement on these lots wilt be vacated under
separate submittal
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Cayman Section 4 Phase 1-FINAL DRAINAGE PLAN

13.04.095 Conditions of drainage plan approval.

In order for an applicant to obtain approval of a final drainage plan, the following requirements must be
met;

A. The applicant shalt be eligible under the terms of this chapter to apply for and obtain drainage plan
approval,

B. The drainage plan and supporting submittals required by this chapter shall have been prepared and
submitted in a timely and proper manner in accordance with the provisions of this chapter. Final
Drainage Plan submitted on 2/20/2015

C. Thedrainage plan and supporting submittals shall reflect compliance with the requirements of this
chapter, and compliance with any conditions of approval applied to the plan by the drainage board.
Required Revisions are shown in red.

D. The submitted data shall be gathered, analyzed, assembled into the drainage plan and supporting
submittals; and shall be certified, and presented to the drainage board all by a civil engineer or land
surveyor regularly engaged in stormwater drainage design, and registered to practice in the state of

Indiana. Sheets 1and 2 are not certified  Seoe, 4o bt

E. An easement has been dedicated to house any off-site drainage facilities if such facilities are
required to serve the project’s stormwater drainage system. No Offsite Easements Required

F. The person, persons, partnership, corporation, or cther entity to whom approval of the drainage plan
is granted must be the person, persons, partnership, corporation, or entity who will be responsible for
accomplishing the project for which the drainage plan is developed. Jagoe Homes, Inc., 3624
Wathens Crossing, OWensboro, KY 42301, 1-270-684-0639

13.04.125 Building permits conditioned.

The Vanderburgh County building commissioner shall not allow construction of buildings, or other
impervious structures or facilities to commence at the site of a project requiring final drainage plan
approval until;

A.  Such approval has been expressed by the drainage board;
B. And all storm drainage facilities are constructed. See comment under Section 13.04.130

13.04.13¢ Phased development of large projects allowed.

N

Large projects may be divided into phases for the purpose of constructing drainage facilities and
obtaining permits in accordance with the requirements of this chapter. Please describe if all facilities

RECEIVED BY THE
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will be constructed prior to the construction of any buildings or if the project is to be phased. If
the project is to be phased, please describe what facilities will be constructed prior to proceeding
forward. Will need to address the handling of dramage across lot 314 and 315; see comment

under 13.04.175 A /41 AN -CTQ‘G fou..l‘- e, i e -:wa}nm}' C'{ ;’J’“fﬂ‘ I i A

LDhS‘_}'\-Mﬂ- S Phesc / il be cows ruc ,(,;j‘ o O e -;tji_q‘: .

13.04.165 Contents of the final drainage plan.
The contents of the final drainage pfan shall include all the items listed above for a preliminary drainage
plan, plus:

A.  Soils Map. A soils map indicating soils names and their hydrologic classification must be provided for
a proposed project. Larger detailed map supplied for Phase | area

B. Location and Topographic Map. In addition, a location and topographic map must be provided
showing the land to be developed, and such adjoining land whose location and topography may affect or
be affected by the layout or drainage of the project. Provided

C. Contour Intervals.

1. The contour intervals shown on the topographic map shall be two and one-half feet for slapes
less than four percent; and five feet for slopes four percent or greater; or best available; 1°
Contours

2. The location of streams and other stormwater conveyance channels, both natural and man-
made; and the vertical and horizontal limits of the one hundred (100) year floodplain, according to
FIRM panels, and/or the building commissioner; all properly identified; . FIRM Map provided-does
not show any section of the this phase of the subdivision within 100 year zone

3. The normal shoreline of lakes, ponds, swamps, and basins, their floodplains, and lines of inflow
and outflow; Provided

4. The location of exiting regulated drains, farm drains, inlets and cutfalis; Not addressed (e é_)(}‘."_“}.":\ =
p;ﬁn"c{ dearn 5
5. Storm, sanitary, and combined sewers, and outfalls; No Combined sewers-Sanitary not!oc;cfmf' 1

provided in Surveyors Set Lot 307,

6. Wells, septic tank systems, and outfalls, if any; Not addressed None. / GEee 1[ c({ Ty,
PYOJ € £ ]l ‘.! ! } =

7. Seeps, springs, sinkholes, caves, shafts, faults, or other such geological features visible, or of
record;. Notaddressed A/« /Dm)”/ it Sy L ,n

b Ll R e

8. The limits of the entire proposed project and the limits of the expected extent of land
disturbance required to accomplish the project

9. The location of the streets, lot lines, and easements; Provided
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10. A scale, preferably one inch equals fifty {50) feet; 17'=50
11.  An arrow indicating North. Provided

D. On-Site Bench Mark Required. A benchmark determined by “Mean Sea Level Datum 1929, is
required to be located within the project limits. None Shown 7‘[} Y Jki - ¥ . 5/
fw 4T L B

13.04.170 Final drainage plan layout.
A, In addition to the requirements tisted for a preliminary drainage plan, the final drainage plan shall
depict the following:

1. The extent and area of each watershed tributary to the drainage facilities within the project;
Provided

2. The final layout and design of proposed storm sewers, their inlet and outfall locations and
elevations, the receiving streams or channels; all with the basis of their design; Provided

3. The location and design of the proposed street system, including depressed pavements used
tc convey or detain overflow from storm sewers and over-the-curb runoff resulting from heavier
rainstorms, and the outlets for such overflows; all with their designed elevations; Provided

4. The locations, cross sections, and profiles of existing streams, floodways, and floodplains to be
maintained, and the same for all new ¢hannels to be constructed; It is not clear where swale 4

ends and 5 begins, likewise for 5 and 6 and also 1A and 1B. Note on plans that swale 2 must
be sod per code. Between §lowlive alevedivns showrn.

5. The materials, elevations, waterway openings, size, and basis for design of the proposed
culverts and bridges; Provided

6. Existing ponds and basins to be altered, enfarged, filled, or maintained; and new ponds,
basins, swales, to be built, and the basis of their design One existing basin. Long term plan is to

expand the basin, but for this phase of the subdivision the existing basin is shown to handle
the required storage.

7. The location and percentage of impervious surfaces existing and expected to be constructed;
Provided

8. The material types sizes slopes grades and other details of all the stormwater drainage
facilities; Provided

9. The estimated depth and amount of storage required in the new ponds or basins, the freeboard
above the normal pool and highwater pool of wet basins, and details of the emergency overflows
from the basins Provided
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10. For all controlled release basins, a plot or tabulation of the storage volumes with
corresponding water surface elevations, and a plot or tabulation of the basin outfiow rates for those
water surface elevations; Provided-outflow for 25 year developed 124 cfs

11.  The location of any applicable "impacted drainage areas” or other areas designated to remain
totally undisturbed, natural, or for common and/eor recreational use. None shown

B. Protection of Structures From One Hundred Year Flooding. All structures to be occupied as
residences or businesses shail have finished floor elevations two feet above the high water calculated to }) o Fon
occur during a one hundred {100) year return period storm for the subject building site; and the required ] o0 #/e
floor elevations shall be depicted on the plan drawings for such affected sites. Elevation not provided ;:

1C )C‘C“\C' ¥

13.04.175 Submittal of a written drainage design report.
The final drainage plan shalt be accompanied by a written report containing the following:

A. Any significant stormwater drainage problems existing or anticipated to be associated with the

project; The Preliminary Drainage Plan indicated an existing USCOE jurisdictional waterway that

flows west to east through the northern portion of the project. This stream is to be relocated. A

preliminary layout of the relocation was provided. This jurisdictional waterway appears to run

through Lots 314 and 315. It is understood that once approval for the stream location is approved

and a relocated stream is constructed that the existing stream may be filled. Until such time, the

issue will be how will water from swale #3 be handled as the drawings show this swale to be -

constructed over presumed fill over the stream on lots 314 and 3157  Souele ¥ 3w H ffl( v _
!\-\:\*‘:‘a 'H\ e, T s o bei on -?l/:“f

B. The analysis procedure used to identify and evaluate the drainage problems associated withthe /.o 2 -, 45w -

project; Rational lsf 33,

C. Any assumptions or special conditions associated with the use of the procedures, especially

hydrologic or hydraulic methods, used fo identify and evaluate drainage problems associated with the
project; Provided

D. The proposed design of the drainage control system; Provided

E. The results of the analysis of the proposed drainage control system showing that it does solve the
project’s identified and anticipated drainage problems; Provided

F. A detailed description, depiction, and log of all hydrologic and hydraulic calculations or modeling, and
the results obtained thereby; together with the input and output files for all computer runs; Provided

G. Maps showing individual drainage areas within the project subdivided for use in the analysis thereof
Provided

13.04.180 Typical cross sections of the drainage facilitles.
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One or more typical cross sections must be provided for each existing and proposed channel, basin,
pond, or other open drainage facility, which cross sections Existing Basin

A.  Must show the elevation of the existing land immediately adjacent to all drainage facilities;

. B. Must show the high water elevations adjacent to all waterways and impoundments as expected from
the one hundred (100) year storm in relationship to permanent structures

13.04.440 General detention/retention basin design requirements.
The following design principles shall be cbserved for detention and retention basins:

A. Duration of Storage. The maximum volume of water stored and subsequently released at the design
release rate shall not result in a storage duration in excess of forty-eight (48) hours, unless additional
storms occur within the period Not provided <S.. .c/f:. fa Trons

B. Depth of Stored Water. The maximum depth of stormwater to be stored, without a permanent pool
shall not exceed four feet; and the maximum depth of stormwater to be stored above a permanent pool
shall not exceed four feet. 4.13 slightly exceeds 4’ max-note it is close to requirement; once basin
is expanded in the next phase this will not be an issue

C. Basin Distance From Dwellings. All stormwater detention facilities shall be separated by not less than
fifty (50) feet from any building or structure to be occupied by humans. Unless a Variance is requested,
no building may be built within 50’ of the lake (va,cz/wwi;-.7 parlandt .

D. Earthen Side Slopes 4:1 Maximum Steepness for Basins. All detention and retention basins with
grassed, earthen side slopes shall have side slopes no steeper than four horizontal units of measurement
to one vertical unit of measurement (4:1) to the base of dry basins, and to the typical low waterline of wet
basins. Existing Basin

E. Riprap Side Slopes 2:1 Maximum Steepness for Basins. Wet retention basins with riprap armored

side slopes shall have slopes no steeper than two horizontal units of measurements to one vertical unit of
measurement (2:1) at any point in the side slope. Existing Basin

F. Riprap to Extend Two Vertical Feet Below Waterline. The armored portion of the side slope must
extend ta a minimum depth below the permanent pool elevation of two vertical feet Existing Basin

G. Underwater Earthen Side Slopes 2:1 Maximum Steepness. Nonarmored earthen side slopes shall
have slopes no steeper than two horizontal units of measurement to one vertical unit of measurements
from a point two vertical feet below permanent pool, thence downward. Existing Basin

H. Minimum Depth of Riprap Application. Riprap side slope armor shall be a minimum twelve (12)
inches in depth at all points of application. Existing Basin
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[.  Drain Recommended for Maintenance of Wet Basins. If possible, a drain should be installed to lower
the pool of wet basins to a level sufficient to repair any wave action erosion along the waterline, and to
perform ather periodic maintenance. Not provided nor is it required

J. Safety Ledges and/or Fencing of Wet Basins. Safety fencing surrounding the basin, and/or shallow
safety ledges shall be provided if deemed necessary by the design engineer or the board. Existing Basin

K. Outlet Controls to Operate Automaticaily. Outlet control structures shall be designed to operate as
simply as possible, and shall require little or no maintenance for proper operation. No controls

L. Designed Water Level Control Required. A controlled positive outlet shall be required to maintain the
designed water level in wet basins, and provide the required detention storage above the designed low
water level. Existing Basin-provided

M. Emergency Spillway Requirements.

1. An emergency overflow spillway shall be provided for the release of storm runoffs exceeding
the designed maximum detention volume, or all overflow volumes in emergency conditions,
should the normal discharge devices become totally or partially inoperative. Existing Basin

2. A minimum freeboard of one-half foot above the calculated elevation of the design storm

detention high water level to the elevation of the spillway flowline peak is required as a safety
factor for all basins. Existing Basin

N. Automatically Operating Emergency Spillway Required. The emergency overflow spillway shall be
designed so that it operates openly, automatically, does not require manual attention, and will pass all the
one hundred (100} year return period storm flow with a one-half foot vertical minimum above the one
hundred {100) year return storm flow to the lowest dirt elevation in the surrounding earthwork. Existing
Basin

0. All Permanent Pools Require Water Quality Provisions. Designers of basins with permanent pools
shall consult available manuals from the soil and water conservation district, and incorporate provisions
therefrom for maintaining water quality, safety, and soil stability. Existing Basin

P. Dry Basin Cover and Maintenance. Dry basins shall be planted and maintained in vegetative cover
equal to that of residential lawns Wet Basin, not applicabie

Q. Side Slopes to Remain Stable. All side slopes of a basin shall be constructed stable and shall be
maintained in a stable condition by the same criteria as specified hersin for open channels. Existing Basin

R. Wet Basin Cover and Maintenance. The earthen side slopes of wet basins shall be provided with
grass cover above the low water elevation, which shall be maintained equal to turfed residential lawns,
and in no case shall the cover growth exceed twelve (12) inches in height, or the most current county
standard Existing Basin
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S. Maintenance Pathway for Basins. A flat pathway with a minimurm width of ten (10) feet shall be
constructed completely around the top of the embankment of all detention/retention basins. There
appears to be sufficient space to maintain,

T. Maintenance Easement for Basins. An easement dedicated for the purpose of accessing and
maintaining the basin and its appurtenances shall be provided, and the easement shall be configured so
that it includes the entire basin, the entire earthwork encompassing the basin, the maintenance pathways
into and around the basin, and all inletting and outletting appurtenances of the basin. Provided

U. Maintenance Repart Required for Basin.

1. A brief and concise report shall be prepared, by the design engineer, consisting of a

description of the location, intended function of all parts appurtenant to the basin, together with a
description of the ways in which the basin and its appurtenances should be maintained, all worded

in language easily understood by residential or commercial property owners; and; Not Provided-

was this included with Section 1; if not one needs to be provided for remaining lots attached to
the basin in this and future phases / Le madin Ve nges Qs & n i s dleelsea Frid

on The \S‘a{'} £ e ) ,.Oja‘j‘

2. The report shall be attached to the restrictions for the property on which the basin and its parts
are located.

A

3. Such restrictions shall be shown to exist prior to the board's final approval of the drainage plan

for a project whose plans include a basin. The drainage plan is being prior to final plat. See
note under 13.04.460.

V.  Copy of Report Must be Submitted With the As-Builts. A copy of the maintenance report described
above shall be included with the as-built plans required to bhe submitted hereinabove.

W. Elevation of Dry Basin Bottom Marked. A continuous concrete liner at least equal in characteristics
to that described in Section 13.04.315F shall be installed in ali dry basins from the point of inflow of each
channel entering a basin to the point of outfiow from the basin. The concrete liner shall be installed at an
elevation slightly lower than the earthen floor of the basin, so that it may serve as a trickle trough or low

flow liner. Wet Basin, not applicable

Note: the existing basin was not constructed according to the original drainage plans. It appears that a
targe amount of silt has accumulated in the basin, and the side slopes do not appear to meet the drainage
ordinance requirements. Also, no as-built plans have been submitted for the basin. Due to these
deficiencies, thare is an axisting letter of credit to cover improvements to the basin. So while there are no
changes planned or required as a result of section 4 phase 1 of Cayman Ridge, the basin will have to be
constructed in accordance with the approved drainage plans (either the original plans or new plans that
will ba submitted with additional phases of saction 4 of this sub) when the next phase of this subdivision s
constructed.
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13.04.460 Responsibility for drainage facility maintenance.
The installation, maintenance, repair, and replacement of all stormwater drainage facilities, and erosion
and siltation control measures for a project during the period of construction, and until final approval by

the county engineer, shall be the responsibility of the land developer(s), and/or the property owner(s) of
record.

The assignment of responsibility for the maintenance and repair of all stormwater drainage systems and
facilities outside of county accepted road rights-of-way after the completion of the project, and final
approval thereof by the county engineer, shall be determined before the final drainage plan is approved;
and shall be documented by appropriate covenants and restrictions applied to the subdivision and to the
property deeds thereof, and shall be printed clearly upon all recorded plats of the project.

The Drainage Plan needs to address whether a Plan A (Lot Owners) or Plan B (Repair Fund held
by County) will be utilized. p/ . @ _ fﬁ-e.pcvé =3 w[(

The Drainage Plan does not show the drainage easement that was previously platted on lots 321-
323, will a request to vacate this easement be submitted and if so what is the timing for that
submittal? D et aidends onl ide [ od A

. + 1o AU N O o T —
[Ovaiwanc €ayg emani /)“ € et Aade fors 32)- 3033
-

- Hi ‘ Y & X 2 - tAs e wf}f #/Q g Oz /é.‘. 0‘4{ i—*—ff,ﬂxé-nﬁ‘.
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February 26, 2015 E ' No. PE10403870 § =
Mr. Jeff Muell E % SWECF ‘;’E
r. Jeff Mueller 4\; B -.~
Vanderburgh County Surveyor "33\ -E’.‘&.‘i ‘\ &
Room 325 Civic Center - 1 NW Martin Luther King Jr. Blvd. "y, SONAL s

)
Evansville, IN 47708 ﬂmmm\\
RE: Final Drainage Report

Cayman Ridge - Section 4, Phase 1
Kansas Road

Our Project #: 14-1948

Mr. Mueller:

Below is a summary of the drainage calculations for the above-referenced project.

SITE DESCRIPTION

This development consists of a single family residential subdivision with 25 lots and
its associated improvements (i.e. roads, utilities), The site is located on a 7.23-acre
parcel that lies approximately 2000 feet west and 1050 feet north of the Highway 57
and Kansas Road intersection. This project will be constructed in one phase and the
entire property will be disturbed during construction of the subdivision with the
exception of the existing ditch that is located on the north side of Lot 314 and 315.
This existing ditch will not be relocated until the Army Corp and IDEM permits have
been approved. As a result, swale #3B will temporarily terminate in the west bank
of the existing ditch on the north side of Lot 313. Once ditch relocation is complete,

the existing ditch will be filled in and swale #3B will be excavated east to the
detention basin as shown on Sheet C-101.

DRAINAGE PATTERNS

The existing 7.23-acre site (UN-1) was previcusly utilized as a cultivated field. The
entire site drains in a northeasterly direction and runoff sheet flows to an existing
ditch located on the northern end of the site. This ditch flows east to the existing
detention basin located along the east property line, continues across Stonacreek
PUD subdivision before ultimately discharging to Firlick Creek.

The 25 and 100-year flows were calculated for the six developed sub-basins within
the 7.23-acre development. See the attached Developed Sub-basins Exhibit. The
remaining 30.85-acres of undeveloped property (UN-2) and the existing developed
portions of the subdivision which also drain to the existing detention basin have been
included in the detention basin calculations to determine the storage volume
required. Undeveloped Sub-basin #3 (UN-3) currently drains off-site undetained and
the existing runoff from this sub-basin is not captured by the existing detention

basin. See the attached Undeveloped Sub-basin Exhibit for the locations of each
undeveloped sub-basin.

414 CiITADEL CIRCLE, BUITE B PH: 812.401,55861
EvaNavILLE, IN 47715 E-MAlL! BMERITT(CASHWAGGNER.COM Fax: 812.401.5563



The 25 and 100-year flows were also calculated for this additional acreage that is
currently being captured by the existing detention basin. There is one off-site sub-
basin (Offsite Subbasin A) west of our site that drains to the existing ditch which is
also being captured by the existing detention basin. See attached Offsite and
Undeveloped Drainage Subbasins Exhibit for the location of Offsite Subbasin A.

A drainage swale and storm sewer network will be installed within the development
to capture all of the storm water runoff and convey it to the existing detention basin
located along the east property line. The primary and emergency spillway of the

detention basin will discharge to the existing ditch located at the southeast corner of
the detention basin.

CALCULATIONS

The Rational Method and HERPICC Manual were utilized in performing the drainage
calculations for this project. All storm sewers and swales will be designed to carry
the 25-year developed runoff. The attached calcuiations show that the existing
detention basin will contain the peak 25-year developed runoff from the site while
allowing a release rate less than the peak 10-year undeveloped runoff rate from the
site. Therefore the existing detention basin will be left as is and will not be expanded
until the Army Corp and IDEM permits for relocating the existing ditch have been

issued. The emergency spillway for the detention basin was designed to carry the
100-year storm flow.

Below is a summary of the detention basin design elements:

NOTES
Existing Detention Basin 138.35 - cfs
Developed Q(25)
Existing Detention Basin 158.78 — cfs
Developed Q{100)
Existing Detention Basin 190.75 - cfs Undeveloped Onsite
Undeveloped Q(10) Subbasin A
10/25-yr. Reg’d Volume 294,612 c.f.
Undetained Developed Q(25) 0.00 - cfs
Off-Site Existing Q(25) 200.80 ~ cfs Offsite Subbasin A
Existing Detention Basin 124.00 - cfs Detention Basin #1
Release Rate Primary Spillway
Qutfall Structure | 40-LF Existing 8" x 4’
Concrete Box Culvert
Qutfall I.E. 391.61
25-year Storage Vol. Elev. 395.74
HW {25-yr. elev. — I.E.) 4.13 - ft.
Minimum Top/Bank 396.75

W:\141948\Clvil\Drainage\FInal DRAINAGE REPORT Sect4-Phl.doc
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DETENTION FACILITY DESIGN VOLUME CALCULATIONS \_.

PROIECT: Cayman Ridge DETENTION FACILITY DESIGN RETURN PERIOD: 25 YRS
Section 4, Phase 1
RELEASE RATE RETURN PERIOD: 10 YRS
WATERSHED AREA: 167.23 ACRES
DEVELOPED RUNOFF COEFFICIENT (C4): 0.464
amail
STORM  RAINFALL INFLOW OUTFLOW STORAGE REQUIRED
DURATION INTENSITY  RATE RATE RATE STORAGE
T4 14 I(Ty) o] AS Sq
(Ca*I*A) (C*L*A)  I(Te)-0  {I{Ty)-0)*Ty/12
|_(HRS) _(INCH/HR) _(CFS) (CFS)___(CFS) _ (ACRE-FI)
0.08 7.208 559.30 124.00 435.30 3.023
0.17 5.925 459.75 124.00 335.75 4.663
0.25 5.033 390.53 124.00 266.53 5.553
0.33 4.571 354.66 124.00 230.66 6.407
0.42 4,108 318.78 124.00 194.78 6.763
0.50 3.646 282.91 124.00 158.91 6.621
0.58 3.385 262.63 124.00 138.63 65.739
0.67 3,123 242.35 124.00 118.35 6,575
0.75 2.862 22208 124.00 938.08 6.130
0.83 2.601 201.80 124.00 77.80 5.403
0.92 2.339 181,52 124.00 57.52 4.394
1.00 2.078 161.24 124.00 37.24 3.103
1.25 1.909 148.09 124.00 24.09 2.509
1.50 1.739 134.94 124.00 10.94 1.367
1.75 1.570 121,78 124.00 -2.22 -0.323
2.00 1.400 108.63 124.00 -15.37 -2.561
PEAK STORAGE (ACRE/F‘?): 6.76
PEAK STORAGE (CUBIC FT): 204,612
n
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Open Chaonel Flow Calculations o ——

Swale #: 1A
Side slope = 3
Bottom width = 1
Manning's coefficient =  0.035
Slope of chahne] = 0.0232
Depth Wetted Area Hydraullc  Hydraulic  Flowrate Veloclty  F value
| (%) Ferimeter (&) () Radius () Depth () _(cfs)  (f/s)
0.0 1.00 0,00 0,00 0.00 0.00 #DIV/OL 1.0
0.1 1.63 0.13 0.08 D.08 0.14 1.20 1.1
0.2 2.26 0.32 0.14 0.15 0.58 1.78 1.2
0.3 2.90 0.57 0.20 0.20 1.25 2.19 1.3
0.4 3.53 0.88 0.25 0.26 228 2.57 1.4
0.5 4,16 .25 o G3e. 031 3.63 wn 1.5
0.55 4.48 1,46 0.33 0.34 447 3.07 1.6
0.7 5.11 1.92 .38 0.39 6.47 337 1.7
0.8 5.74 2.44 0.42 0.44 8,93 3.86 1.8
0.9 6.38 3.02 0.47 .49 11.88 .84 1.9

1.0 7.01 3.66 0.52 0.55 1537 4,20 S 20




Open Channel Flow Calculations L —

Swale #: 1B
Side slope = 3
Bottom width = 1
Manning's coefficlent = 0.035
Slope of channed = 0.0133
Depth Wetted Area Hydraulic  Hydraufic Flowrate Velocity F value
() Perimeter (ft) (t*)  Radlus (ft) Depth () (cfs} (ft/s)
0.0 1.00 0.00 0.00 0.00 0.00 *DIV/0! 1.0
0.1 1.63 0.13 0.08 0.08 0.12 0.81 1.1
0.2 2.26 0.32 0.14 0.15 0.43 1.33 1.2
0.3 2.90 0.57 0.20 0.20 0.95 1.66 1.3
0.4 3.53 0.88 0.25 0.26 im 1.84 1.4
0.5 416 1.25 030 0.31 275 2.20 1.5
0.55 4,48 1.46 0.33 0.34 3.39 232 1.6
0.7 5.11 1.92 0.38 0.39 4.90 2.85 1.7
0.8 3.74 2.44 0.42 0.44 678 277 1.8
0.9 6.38 3.02 0.47 0.49 9,00 298 1.9

1.0 7.01 3.68 0.52 0.55 11.84 3.18 2.0




Open Channel Flow Calculations .

Swale #:
Side slops = 3
Bottom width = 1
Manning's coefficient = 0,035
Slope of channel = 0.0584
Depth Wetted Area Hydraullc  Hydraulic Flowrate Velocity  F value
{ft} _ Perimeter (ft) (ft) Radlus () Depth ()  (cfs) (1t/s)
0.0 1.00 0.00 0.00 0.00 0.00 #DIV/0! 1.0
0.1 1.63 0.13 0.08 0.08 0.24 1.87 1.1
0.2 2.26 d.32 0.14 0.15 0.88 2,74 1.2
0.3 2.90 0.57 0.20 0.20 .95 3.42 1.3
0.32 3.02 .63 0.21 .21 2,22 3,54 1.4
0.4 3.53 0.88 0.25 0.26 352 4.00 1.4
0.5 4,16 125 - - 0:30 L 0,31 887 4,83 1.5
0.6 4.79 1.68 0.35 0.37 B.44 5.02 1.6
0.7 5.43 2.17 Q.40 0.42 11.91 5.48 1.7
0.8 6.06 2,72 0.45 0.47 16.12 5.93 1.8
0.9 6.69 3.33 0.50 0.52 21.14 835 1.9
1.0 7.32 4.00 0.55 0.57 21.02 8.75 2.0




Open Channel Flow Calculations o ——

Swale #:
Side slope = 3
Bottom width = 1
Manning's coefficient = 0.035
Slope of channel = 0,0399
Depth Wetted Area Hydraullc  Hydraufic  Flowrate Veloclty  Fvalue
(ft}  Perimeter () (R*)  Radius () Depth (it} _ (cfs) (ft/s})
0.0 1.00 0.00 0.00 0.00 0.00 #DIV/0I 1.0
0.1 1.63 0.13 0.08 0.08 2,20 1.87 1.1
0.2 2.25 0.32 Q.14 0.15 0.74 23 1.2
0.3 2,90 Q.57 0.20 G.20 t.84 2.88 1.3
0.32 3.02 Q.63 Q.21 0.21 1.87 298 1.4
0.4 3.53 Q.88 0.25 .26 298 3.7 14
.5 " 4,16 CL250. 0,30 0,31 477 - 389 L5
0.6 4.79 1.68 0.35 0,37 7.10 4.23 1.6
0.7 5.43 2.17 0.40 0.42 1002 4,82 1.7
0.8 6.06 2.72 0.45 0.47 13.66 4.98 1.8
0.9 .69 3.33 0.50 0.52 17.78 5.34 1.9
1.0 2.32 4.00 Q.55 0.57 2273 5.68 2.0




Open Channel Flow Calculations

Swale #: 3A
Side slope = 3
Bottom width = 1
Manning's coefficlent = 0.035
Slope of channel = 0.0122
Deapth Wetted Area Hydraullc Hydraulic Flowrate Velocity  Fvalue
(ft)  Perimeter (ft) {ft*) Radlus (f) Depth ()  (cfs) (ft/s)
0.0 1.00 0.00 0.00 @.00 0.00 20V 1.0
0.1 1.63 0.13 0.08 0.08 a1 0.87 .1
0.2 2.26 0,32 0.14 0,15 0.41 1.28 1.2
0.3 2.90 0.57 0.20 .20 0.91 1.59 1.3
0.32 3.02 0.63 0.21 0.21 1.03 1.85 1.4
0.4 3.53 0.88 0.25 .26 1.64 1.88 14
05 416 125 0 D30 031 284 iy LG
0.6 4.79 1.68 0.35 0.37 39 2.34 1.6
.7 5.43 2.17 0.40 0.42 5.54 2.5§ 1.7
0.8 6.06 2.72 0.45 0.47 7.50 .78 1.8
0.9 6.69 3.33 0.50 0.52 9.3 295 1.9

1.0 7.32 4,00 0.55 0.57 1257 314 20




Open Ch | Flow Calculations .

Swale #: 3B
Slde slope = 3
Bottom width = 1
Manning's coefficient =  0.035
Slope of channel = 0.0145
Depth Wetted Area Hydraullc  Hydraufic  Flowrate Velocity  F value
(’) _ Perimeter (ft) (ft*) Radius (ft) Depth ()  (cfs) {ft/s)
0.0 1.00 0.00 0.00 0.00 0.00 #0IVOI 1.0
0.1 1.63 0.13 0.08 0.08 0.12 0,05 11
0.2 2.26 Q.32 0.14 0.15 0.44 1.38 1.2
0.3 2.90 0.57 0.20 0.20 0.99 1.73 1.3
0.32 3.02 0.63 0.21 0.21 113 1.80 1.4
0.4 3.53 0.88 0.25 0.26 1.79 2.03 1.4
0.5 4:16. 1.25.. 0.30. 0.31 287 2.30 1.5
0.6 4.79 1.68 0.35 0.37 4,26 2.55 1.6
0.7 5.43 2.17 0.40 0.42 8,04 278 1.7
0.8 6.06 2.72 0.45 0.47 8.17 3,01 1.8
0.9 6.69 3.33 0.50 0.52 1072 3.22 1.9

1.0 7.32° 4.00 0.5% 0.57 13.70 3.42 2.0




Open CF 1 Flow Calculations =
Swale #.

Side slope = 3

Bottom width = 1

Manning's coefficient =  0.035

Slope of channel = 0.0085

Dapth Wetted Area Hydrauflc  Hydraulic  Flowrate \Veloolty — Fvalue

(ft) Perimeter (ft) (%)  Radius (f) _Depth (ft) (cfs) (ft/s)
0.0 1.00 0.00 0.00 0.00 0.00 #DIIOI 1.0
0.1 1.63 0.13 0.08 0.08 0.08 0,73 1.1
0.2 2.26 .32 0.14 0.15 0.34 1.08 1.2
0.3 2.90 0.57 0.20 0.20 0.76 1.33 1.3
0.32 3.02 0.63 0.21 0.21 0.86 1.38 1.4
0.4 3.53 0.88 0.25 0.26 1.37 1.55 1.4
0.5 4,16 1.25 .. 030 0.31 2.20 1.78 1.5 .
0.6 4.54 1.50 0.33 0.34 282 1.88 1.6
0.7 5.17 1.97 0.38 0.40 4,05 2,08 1.7
0.8 5.81 2.4 Q.43 0.45 557 2.23 1.8
0.9 6.44 3.08 0.48 0.50 738 2.40 1.9
1.0 7.07 3.72 0.53 .55 9.54 2,58 2.0




Qpean Channel Flow Calculations X

Swale #:
Slde slope = 3
Bottem width = 1
Manning's coefficlent = {035
Slope of channel = 0.0239
Depth wetted Area Hydraulic  Hydraullc Flowrate Veloclty Fvalue
() Perimeter {ft} (%)  Radius () Depth () (cfs} (f/s)
0.0 1.00 0.00 0.00 0.00 0.00 #DIV/0I 1.0
0.1 1.63 0.13 0.08 0.08 0.18 1.22 1.1
0.2 2.26 0.32 0.14 0.15 0.57 1,79 1.2
0.3 2.90 0.57 0.20 0.2¢ 1.27 2.23 13
0.32 3.02 0.63 0.21 0,21 145 23 1.4
0.4 3.53 0.88 0.25 0.26 2.29 2.81 1.4
0.5 416 125 030 :-0:3% 369 295 1.5
0.6 4.79 1.68 0.35 0.37 5.50 327 1.6
0.7 5.43 2.17 0.40 0.42 1.75 3,57 1.7
0.8 6.06 2.72 0.45 0.47 10.49 3.86 1.8
0.9 6.69 3.33 0.50 Q.52 13.78 4,13 1.9
1.0 7.32 4.00 0.55 0.57 17.5% 4.40 2.0




Open Channel Flow Calculations o ——

Swale #: 5A
Side slope = 3
Bottom width = 1
Manning's coefficlent = 0.035
Slope of channel = 0,0186
Depth Wetted Area Hydraullc  Hydrautic Flowrate Veloclty  F value
(ft)  Perimeter ()  (ft°) Radius (fr) Depth (1) _ (cfs} (ft/s)
0.0 1.00 0.00 0.00 0.00 .00 #DIO! 1.0
0.1 1.63 0.13 0.08 0.08 0.14 1.07 1.1
0.2 2.26 0,32 0.14 0.15 0.50 1.87 1.2
0.3 2.90 0.57 0.20 0.20 112 1.8 1.3
0.32 3.02 0.63 0.21 0.21 1.28 2,03 1.4
0.4 3.53 0.88 0.25 0.26 2.02 2.30 1.4
0.5 4.16 1.25 . 0.30 0.31 328 280 1.5
0.6 4.7% 1.68 0.35 ¢.37 485 2.88 1.6
6.7 5.43 2.17 0.40 0.42 8,84 315 1.7
0.8 6.06 2.72 0.45 0.47 9.26 3.40 1.8
0.9 5.69 3.33 0.50 0.52 12,14 3,68 1.9

1.0 7.32 4,00 0.55 " 0.57 18,52 388 2.0




Open Channel Fiow Calculations ——

Swale #:
Sidé slope = 3
Bottom width = 1
Manning's coefficlent = 0.03%
Siope of channel = 0.0297
Depth Waetted Area Hydrauflc  Hydraulic Flowrate \Velocity  F value
{ft) Perimeter (ft) (%") Radius () Depth () (cfs)  (R/s)
0.0 1,00 0.00 0.00 0.00 0.00 #DIV/O! 1.0
0.1 1.63 0.13 ¢.08 0.08 0.18 1.38 1.1
0.2 2,26 0.32 0.14 0.15 0.64 1.99 1.2
0.3 2.90 0.57 0.20 0.20 1.41 248 1.3
0.32 3.02 0.63 0.21 0.21 1.6t 257 1.4
0.4 3.53 0.88 0.25 0.26 2.56 284 1.4
0.5 4,16 1.25 - 0:30 [ R X £ i2p i5
0.6 4.79 1.68 ¢.35 0.37 813 3.65 1.6
Q.7 5.43 2.17 .40 0.42 8.84 3.98 1.7
0.8 6.06 2.72 0.45 0.47 11.70 4.30 1.8
0.9 6.69 3.33 0.50 0.52 15.34 4.61 1.9
1.0 7.32 4,00 0.55 0.57 19.51 490 2.0




