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PROJECT NARRATIVE

EXISTING CONDITIONS

The property is located at the south east corner of 37™" Street North and Greenwich Road in
Wichita, Sedgwick County, Kansas. The site is bounded on the south Dry Creek Tributary on the
south.

The site is currently open space farmland with multiple tree rows separating said land from the
creek and pond on the south. There are two tributaries which entering from the west which drains
into the existing pond, which appears to be heavily silted in from its original conditions. The creek
flows to the east and onto the adjacent property. The majority of the south creek area is
encumbered by FEMA Floodplain. There is also a small floodplain boundary located at the extreme
north east corner of the site which ‘corner clips’ the property. The floodplain boundaries described
above were obtained from the Future Effective Floodplain maps which will be in effect when this
property is developed. Currently, the floodplain on the site is an unstudied Zone A which does not
follow any topographical features.

Based on the above, there are three main points of discharge onto this site. Two of those are from
the west via road crossings located under Greenwich. The other is a culvert at the northeast corner
via a culvert under 37" Street.

The drainage patterns can be viewed on the Aerial and Lidar Exhibit (Exhibit 1). This exhibit also
shows the existing basin boundaries and discharge points.

PROPOSED CONDITIONS

The property is being developed into a residential subdivision with associated streets, utilities, and
storm water drain systems. The site will utilize the existing detention pond as well as construct a
larger pond within the platted lots. The ponds will not only provide detention for the developed
runoff, but will also serve as sedimentation basin for water quality treatment. The developed site
will convey runoff to the ponds via overland flow or storm water sewer. The majority of the site
runoff will be directed to the pond located within the platted lots as well as some directed to the
existing pond located in-line with the creek flow.

The floodplain areas that encroach on platted lots will be permitted, filled, and removed from the
floodplain prior to the construction of structures on these respective lots. None of the platted lots
fall within the proposed 70% floodway, as provided to us by AMEC.

For a half-scale copy of the Plat, see Exhibit 2.

OFFSITE CONDITIONS

The property is located along multiple tributaries to Dry Creek. The creek enters the property from
the west under Greenwich Road. Flowing east, it passes through the existing pond and then into a
channel section before exiting the property into the platted Four Oaks Addition to the east. There
is a smaller mapped floodplain area located at the northeast corner of the site which drains from
the north to the southeast onto the aforementioned Four Oaks Addition.

The Offsite Drainage Exhibit can be seen as Exhibit 3.
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EXISTING CONDITIONS RUNOFF CALCULATIONS

DRAINAGE METHODS & STANDARDS
The following methods and standards, although not a complete list, were used in calculating the
existing conditions runoff values.

» STORM SERIES
e  24-hour; 2-yr, 5-yr, 10-yr, 25-yr, 100-yr Storm Events
e 2-yr Rainfall Intensity = 3.83 in
e 10-yr Rainfall Intensity = 5.22 in
e 100-yr Rainfall Intensity = 7.37 in

» FLOW DATA
e Areas per LIDAR data, USGS Quadrangle Sheet, Aerial Photos, and Site Visits
e  SCS Curve Number Method (CN = 80, Pre-developed Undisturbed, Soil Type D)
e Time of Concentration: Lag Method (minimum 15 min)

SITE CHARACTERISTICS

The topography on the site generally drains to the south and directly into Dry Creek East. The site
is currently farm ground and pasture area covering the north and majority of the site. The creek
and heavy treed/brush area borders the south. There is an existing pond located along the south
directly on-line with Dry Creek East. There is mapped floodplain located on the property. This is
discussed in more detail later in this report.

Three tributaries converge through and along the south of this site to form the main Dry Creek East
channel. Two tributaries enter from the west under Greenwich Road and converge just upstream
of the existing pond. The pond then drains to the east and off the property. Before exiting the
property, Dry Creek East picks up another tributary from the south, which does not appear to affect
this property at this time. There is a small portion of the site which drains to the north east and
immediately offsite. This drainage flows to Dry Creek East just off the property via Dry Creek
Tributary 6.

The drainage patterns can be seen on the Aerial and Lidar Exhibit, Exhibit 1.

EXISTING CONDITIONS HYDROLOGIC ANALYSIS

The property was analyzed for on-site flows based on existing conditions for peak runoff for the
entire storm series. Conditions on the site are currently open space pasture and farmland in Type
D soils. Using the storm water manual, a Curve Number of 80 was used for existing conditions.
Peak flows were generated using hydrographs with a time of concentrations calculated by the Lag
Method utilizing slope and run lengths. The majority of the runoff drains to the creek bypassing
the existing pond.

DOWNSTREAM DRAINAGE CAPACITY

The site directly discharges into a channel section noted as Dry Creek East. This area is heavily
treed and features channel characteristics. The creek flows from west to east and drains 3
tributaries before exiting the site at the southeast corner of the site. This area, the creek and its
tributaries, are located within the mapped floodplain (based on the future effective FIRM Panel,
effective December 22, 2016).
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POST-DEVELOPMENT HYDROLOGIC ANALYSIS

DRAINAGE METHODS & STANDARDS
The following methods and standards, although not a complete list, were used in developing the
drainage and grading plans.

» STORM SERIES
e  24-hour; 2-yr, 5-yr, 10-yr, 25-yr, 50-yr, 100-yr Storm Events Calculated
e Rational Formula Method used for peak runoff
e CN =88 (Single family, 1/3 ac lots)
e Time of Concentration; Lag Method, minimum Tc = 15min
e Rational ‘C’ Factor = 0.73 (5-year event —where applicable)

» GRADING CONSTRAINTS TO BE OBSERVED AT SITE PLAN
e Match all existing perimeter grades
e  Overflows utilized is existing ROW / curb grades
o 2% rear yard grades — minimum
o 0.5% street grades — minimum
e  Storm water sewer — 5-year event modeled with HGL underground

DEVELOPED CONDITIONS HYDROLOGIC ANALYSIS

The site is being platted and will be developed into a residential subdivision. The site will be re-
graded to construct a large detention pond, utilities, streets, and homes. The site will detain runoff
in the proposed detention pond as well as the on-line detention pond in its existing condition. The
ponds will limit the developed runoff to less than existing conditions.

The site was modeled using HydraFlow Hydrographs based on developed conditions for a
residential subdivision. A curve number of 88 was used based on 1/3 acre lots. A time of
concentration of 15 minutes was used for the un-detained basins while the main basin to the main
pond was calculated to be 20 minutes based on 2% site slops and a run length of 1200". This is a
conservative value for this area as in the larger rainfall events the areas around inlets will pond and
store runoff before being conveyed to the pond.

The storm sewer system on the proposed property was designed to accommodate the 5 year storm
event while holding the HGL underground. Emergency overflow elevations will be provided to
protect structures for storm events exceeding the storm sewer design storm.

The majority of the site will discharge to the proposed detention pond. The remaining areas of the
site will either flow to the existing pond via SWS, flow un-detained to the channel just downstream
of the pond(s), or flow un-detained to the north east corner ditch section. This site will over detain
in the ponds due to the areas of development that will discharge un-detained.

DETENTION FACILITY

There are two detention ponds on this proposed site. One is existing and the other will be
constructed as part of the site development. The main pond, located within the platted lots, will
house the majority of the detention and water quality treatment for the site. The existing pond
will provide some detention as well as conveyance for the offsite runoff from the west tributaries.
Each pond is covered in more detail below.
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Main Pond

This pond is located near the middle of the property and will accept runoff from
approximately 60 acres of developed area. This pond will have a static water surface
elevation of a 1367.0. The main outflow for the pond is a 36” RCP in a drop structure
configuration which will drain to the south and directly into the Dry Creek East channel.
There will be an overflow weir located on the east edge of the lake which will be 10’ in
width and at an elevation of a 1369.75. We expect this weir to be utilized in events
exceeding the 10-year design rainfall/runoff.

The pond established a 100-year peak WSE elevation of a 1370.3. This is with a free
discharging outfall. Since this pond outlet will be located in the floodplain, we also
modeled the pond with a tailwater equaling the BFE at the point discharge. With a
tailwater elevation of a 1368, the design water surface rises to a 1371.0. The rear yards of
the adjacent structures are being proposed to be at elevation 1371.0 with the homes
having a 2’ free board from there. Using the tailwater WSE of the pond for grading
purposes allows more protection for the adjacent properties. Although the design takes
into consideration the tailwater elevation at the creek, we do not anticipate this occurring
as the creek would need to be flooding at 100-year levels and the local basin would then
need to have a 100-year design storm at the same time.

South Pond

The south pond will accept runoff from just over 15 acres of developed property that
bypasses the main pond. This pond is located directly on-line of the creek and also detains
and conveys its corresponding runoff. The existing ponds outfall is not expected to be
altered with this project at this time. Currently, there is 12” pipe outfall at static (located
under a — what appears to be - non-jurisdictional dam) with an earthen overflow located
along the south east corner at elevation 1367.2. The floodplain and floodway for this area
completely envelopes the dam and pond system — on all sides of the dam.

The pond has a static elevation at a 1366.0 controlled primarily by the 12” pipe. This pond
will have a 100-year water surface elevation of a 1370.6 on the upstream and a 1369.4 on
the downstream end being completely controlled by the creek and overall basin runoff. In
overall basin flooding conditions we do not expect this pond to have any measurable
amount of detention, it will be conveyance for the creek at that time.

DISCHARGE POINTS SUMMARY
There are two main discharge points as shown on the plan sheet that this site utilizes. They are
described below in more detail.

Dry Creek East
This is the main discharge point for the site. It is located along the south edge of the

property and exists to the east into Four Oaks Addition. The site, not including any offsite
flow from the overall basin, discharges approximately 220 cfs in the peak event from
approximately 78 acres of farmland. After development, the site will drain approximately
85 acres of developed property. After detention, we expect approximately 75 cfs in the
peak event. This is relatively inconsequential compared to the overall basin and flows in
the Dry Creek East channel section.

North East Corner — Tributary 6

The north east corner of the property drains approximately 6.2 aces currently to the
extreme north east corner at the 37" Street ROW producing approximately 36 cfs in the
100-year event. After development, this basin will be re-directed and decreased so that
only 3.3 acres of developed property is directed to this point. We anticipate this peak
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design flow to not exceed 25 cfs. This is a nominal decrease since this area also is in the
floodplain and drains a much larger basin than this property’s, respectively. This portion
of the site will consist of runoff primarily of rear yards and will be conveyed via sheet flow.

POTENTIAL UPSTREAM/DOWNSTREAM IMPACTS

This site will detain runoff in its two ponds as well as re-direct some basins in order to minimize the
impacts to downstream properties. Due to detention from this development, we will limit the
runoff to less than existing conditions which will likely only have a nominal impact on the creek
flows due to the large contributing upstream basins. This site will accept all offsite runoff and will
not block drainage from offsite sources; therefore, we do not expect any negative upstream
impacts with this development.
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FLOODPLAIN SUBMITTAL

SOURCE OF FLOODPLAIN INFORMATION

Currently, based on the 2007 FEMA FIRM panels for this area, there is a Zone A floodplain located
on the property. This floodplain is unstudied and does not appear to follow any topographical
features. There are 3 apparent tributaries encroaching this property from the west and south as
depicted on Panel 377. There is also a tributary encroaching at the north east corner of the site as
depicted on Panel 240. All of these areas are Zone A floodplain.

The future effective floodplain maps will be released for Sedgwick County on December 22, 2016.
This subdivision will be designed based on these maps due to the timing of the maps compared to
the construction schedule as well as the maps being the best available data for the area. We have
been provided the floodway (70% floodway analysis) by AMEC for this area. At this time, the
proposed lots will be clear of the floodway along the south Dry Creek East.

Prior to the development of this site, a DWR permit will be required for fill to be placed in the
floodplain. A LOMR-F will then be completed in order to remove the elevated portions from the
floodplain. Prior to crossing the main channel for the main entrance, the HEC-RAS model will need
to be obtained and re-modeled using the proposed crossing. This will likely require a LOMR after
construction, and a channel change/structures permit prior to construction.
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FEDERAL, STATE, & LOCAL PERMITTING

US ARMY CORPS OF ENGINEERS
The US Army Corps will be notified prior to construction in the channel. The first phase of this
project will begin near the north west corner and will likely not require Corps permitting.

KANSAS DEPT OF AGRICULTURE — DWR PERMITTING
A DWR Floodplain Fill permit will be required prior to placing fill in the mapped floodplain.

FEMA
Lots and/or portions of lots located in the mapped floodplain will need to be removed via LOMR-F
prior to construction of homes.

KANSAS DEPT OF TRANSPORTATION
There is no KDOT ROW adjacent or near this property which would require a permit at this time.

MABCD PERMITTING
A floodplain development permit will be required prior to fill being placed in the mapped
floodplain.
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EXHIBITS

EXHIBIT 1:

EXHIBIT 2:

EXHIBIT 3:

EXHIBIT 4:

EXHIBIT 5:

Aerial Photo Exhibit with Lidar Topography
Plat — Half Scale

Offsite Drainage Map

Drainage Plan — Half Scale

Floodplain Location (FIRM)
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86" ACCESS

(MISC. BOOK 598, PG. 288)

25" R/W AGREEMENT

OPENING.

Stote of Konsas) <o
Sedgwick County) We, Baughrman Company FP.A., Surveyors /m
aforesald counly and stole do hereby certify that we haove surveyed and
platted “BROOKFIELD ADDITION.. Wichita, Sedgwick County Kansas and that
the occompanying plat is a true and correct exhibit of the property
surveyead, described as that port of the Northwest Quarter of Section J4,
Townshp 26 South, Range 2 fFast of the Sixth Frincpal Meridion, Sedgwick
County, Kansas descrived as follows: Beginning ot the northwest corner
of said Northwest Quarter; thence NEEBIV5'E along the narth line of
sa/d Northwest Quortler, 2672.52 feet to the northeost corner of sard
Northwest Quarter; thence SO17549°F along the east /ine of said
Northwest Quarter, 184245 feetl: thence SEF4645W 110584 feet: thence
N273826°F 6838 feel: thence N317605W 6590 feet: thence
NEES5E'44 "W, 101.55 reet: thence SEE0V4T9"W 136.87 feel: thence
S572871°W, 7579 feet: thence S#15808W 89.95 rfeet: thence
STB3905W 69.55 feel: thence N4EUIE2"W 16519 Feetl: thence
SI61344"W, 36695 reel: thence NEI 1509 W, 487.82 reet to the point of
curvature of a non—tangent curve to the right; thence westerly and
northwesterly along said curve, having a central angle of 542340" and o
radius of 16800 feet an arc distance of 159.49 feel (having o chord
length of 15357 feelt bearing N46 2450 W) to the pont of tangency of
said curve: thence N197240"W 104.74 feet to a point on a non—tongent
curve to the right: thence southweslterly and westerly along said curve,
through a central angle of 290725 ond having a rodius of 23200 feet
an arc distance of 117.93 feet (having a chord length of 176.66 feet
bearing S73590V6W), to the point of tangency of said curve thence
SEEI249W 77596 feet to a point on the west /ine of soid Northwest
Quarter; thence NO12777"W along the west /ine of said Northwest Quarter,
189938 reet to the point of beginning, all being subect to road
rights—of—way of record

£xisting public easements, buiding setbacks,
aceess controls, and dearcations, If any being
vaocaled by virtue of KSA. 12-5726, as amended.

Baughman Company, F.A.

, Surveyor
Michael G. Conrey

RESERVE 1"
80'120° UTLITY
EASEMENT

_NEFIZIE_
20

80
__8&0
NOT2711°E

|
y,,,J@L-,J

7=200

v RESERVE

2 SEE DETAL

| ! 71396

| | S8832°49"W

\17396 ML)~ n=2907'25")

! R=23200(0)

. l 1=117.931D)
CH.=116.66(0.M)
CH. BRG.=S7359'06WID.H)

. ‘ A=5423'40"(0)

P=168.0010)

1=159.49D)

CH=1535710M)

CH. BRC=NAE 2430 WDM)

n/(u B non
s RESERVE "J

SW COR, NWI/4, SEC. 34,

/_ TWP. 26-5 R-2-F o _

BROOKFIELD ADDITION

WICHITA, SEDGWICK COUNTY, KANSAS

Know all men by these presents that we
the undersigned, have caused lhe /lond m the surveyors certificale fo be
plotted into Lols, Blocks, Streels ond Keserves to be known os
BROOKFIELD ADDITION Wichita, Sedgwick Counly Aonsas. The utirty
easements are are hereby gronted as indicaled for the construction ond
maintenance of ol public utiities. The dramage and utirty eosements
are hereby gronted os indicated for araimage purposes and 7or the
construction and mamtenance of all public utiities. No signs, light
poles, private dramnoge systerms, masonry trosh enclosures or other
structures shall be located within public uliity easements. The draihage
easements are hereby gronted os mdicoted for dramoge purposes. The
streels are hereby dedicated to and 7or the use of the public.

Reserves A7 E F, 67 HT KT and 1" ore hereby reserved for
open Space, /andscaping, aramage purposes, entry monuments, utiies,
ond streets. Reserves B and T are hereby reserved for gpen seace,
landscaping, — drainage purposes, entry monurments, and utiit/es.
Reserve D" /s hereby reserved for apen space landscaping, dramage
purposes, lakes, and utiities as confined to easements. Reserve 77 /s
hereby reserved for gpen space londscapig, dramoge purposes, entry
monuments, Hoodplam, a sanitary sewer /ifl station as confined fo
easement and walter lines as confined to easement Reserve U" /s
hereby reserved for open space, landscapig, dramoge purposes,
Hoogplam, and lokes. No i, change of grade, crealion of channel or
any other work shall be carried on within said Reserves 1" and “J”
without the permission of the Engincer for the aqpprooriate governing
body  Reserves AT B, CT; D] E, 7 T OHT T Y KT ond
17" shall be owned and maintaned by the homeowners associotion for
the addition provided, however, that the undersigned, or the homeowners
association, os the undersigned’s successor in mterest may n their
discretion, deed o parcel of o Reserve lo an owner or owners of an
adacent Lot subject lo the obligation to mainiain such deeded parce/
of a Reserve in compliance with the provisions hereof and in compliance
with the mamntenance covenants or any gpplicable restrictive covenants
and/or regulations. Reserves 757 767 ‘177 187 197 207 277
227 237 247 257 4] 657 667 67] ‘65 697 707 7
2L 73T 79T 817 8T and 847 are hereby reserved for gpen
spoce, /ondscaping, dramnage reserve purposes, and foogplam. No 17,
change of grade, creation of channel, or any other work shal be carried
on within soid foodplamn without the permission of the Engineer for the
appropriote governing body. Reserves 157 167 777 187 197 207
217 227 237 247 257 64 657 6] 67 687 69, 70
I 720 73T 797 81T 8F ond E4” sholl be owned and
maintamed by the owners of the corresponding adjacent lols and shall
be the responsility of sard corresponding adjocent /ot owners unty such
time as the gppropriole governing body elects fo assume the
responsibirty for maintenance and improvements lo the dramnoge. FEMA
Hoogplom ond regulatory floodway boundaries are subject to periodic
change and such change may affect the intended land use within the
subdivision. Access controls shall be os depicted on the foce of the
plat and are hereby granted lo the City of Wichita, Kansas. The
Minimum Budding Pad Flevations for the /lowest opening to the
structures shall be as mdicalted on the face of the plot.

F7th & Greenwich, [LC
a Kansas lhimited lrabiity company

e N
NEB5AS6E  266376H)

Manager
,
Kevin M. Mullen, Fresident of
Frtchre Development Corporation,
a Kansas corporation
o et . DR VNN NG 3 70 RS
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|
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We lhe undersigned holoers of o mortgage on the
above described property, do hereby consent to this plat of BROOKFIFLD
ADDITION” Wichita, Sedgwick County, Kansas.

INTRUST Bank, N.A.

(Titie)

Stote of Kansas)
Sedgwick County) 55
fore me, this.

The foregoing mstrument ocknowledged be—
day of 2076, by.
of INTRUST Bank, MA., on behalF of the bank

(7ite)

, Notory Public

My Aot Eo___

State of Kansas)
Sedgwick County) 7he foregoing mnstrument acknowledged before
me, this. day of- , 2016, by Kevin M. Mullen, Presiagent
of Ritchre Develgorment Corporotion, a Kansas corporatlion, as Manoger of
F7th & Greenwrch, [LC, a Komsas limited liabiity company, on behalf of
the limited liabdity company
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This plat of “BROOKFIELD ADDITION”, Wickita,
Seadgwick Counly, Kansas has been submitted to and gpproved by the
Wichita—Seagwick County Meltropoliton Area Flanning Commission, Wichita,
Kansos.
Dated this day of- , 2076
Wichita—Seagwick County Melropolitan Area Flanning Commiss/on

, Char

Caro/ Chapmoan Neugent

, Secretary

Lale Miller

This plat gpproved and ol dedicotions
shown hereon accepted by the City Council of the City of Wehita,
Aonsas, Uhs. day of- , 2016

, Mayor
Jerr Longwel/

, City Clerk
Karen Sublett

Reviewed in accordance with K.S.A. 58-2005

on this. day of- , 2078
Triclo L. Robelo, L.S. #1246
Deputy Counly Surveyor
Sedgwick County, Konsas
Entered on lransser record this—_ day
of 2006

, County Clerk
Kelly B. Amold

State of Kansas)
Sedgwick County) S5 s ks to certity that this plat Aas been
Mled for record i the office of the Register of Deeds, this—____ aay
of ________, 206 ot oclock—_ M and is auly recoraed.

, Register of Deeds

Tonya Buckingharm

., Deputy
day J Paget
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X 54"
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= 36-37
24411 4545 F 13728
47-51
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RR SPIKE IN ASPHALT, SW COR, Ni/2.
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RR. SPIKE IN E. FACE OF POWER FOLE, 67-71 F 13720
174 N OF S, LINE Nij2, SWi/4 &
9% £ OF W UNE SWhh, 72-75 3 15727
SEC. 34, TWP. 26-5, R—2~F. 79-80 r 15730
ELEV. = 1398.64 NAVDES
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HEV = 138614 NAVDSS

NOIE:

A drainage plan has been developed for the plat and
all drainage easements, rights—of-way, or reserves shall
reman at established grades or as modified with the
approval of the applicable City or County Enginesr and
unobstructed to allow for the conveyance of stormwater.

SE COR, NWi/4, SEC 34,

™p. 26-5, sz{\
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BROOKFIELD ADDITION

WICHITA, SEDGWICK COUNTY, KANSAS 2 s

(M) = MEASURED
) = DESCRIBED
657.03' COMPLETE ACCESS CONTROL )
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‘ . - —iﬁ—i R-2-F ~_
v ‘ o 57_7H 57-/‘/ NBBSIOSE_ 2672.52(W). P - - — — —
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NOTES: FEMA Floodplain and Foodway Boundaries were provided by AMEC for this reach and represent the
boundaries that will be effective December 22, 2016. Properties located within the floodplain boudaries will require
a LOMR-F and all applicable pemitting befcre development in these areas.

Water quality will be performed in the wet surface of the twe detention ponds. Storage and calculations are
provided per this sheet. Channel protection is provided in the detention portion of the upper pond. The peck flows
for this site have been grectly reduced in the detention creas.

Lofs located in the floodplain, as shown, will need to be permitted for a floodplain fill
with the Kansas Dept of Water Resources. Once pemmitted, the site can be filled and
elevations raised above the BFE, After filing, the lofs can be removed via a LOMR-F,
We expect the site to develop in phases in which no lofs in the 1st phase are expected
to be located in the future effective floodplain.

SOUTH (EXISTING) POND (Static = 1366.0)

stace(eky | "OALIOMASE | bischarce (o)

I TS BT —
Poak inflow assumas a min T of 15 min with a CNof 88 for he total
«arec drohing to the pond.  No- fiow mocieled n the pord
st onfine fo a major looding source. The outflow and peck
ebvations are for eisting comparisons only. Base
Foad Bavations of the creek are much higher and are used for
engheaiing desgn.

o 720" 240"

S

DATE OF FREPARATION: 6 JUNE 2016

DATE OF TOPOGRAPHY: 12 DECEMEAER 2008, 10 MAY 2076

CONTOUR INTERVALS = 1 FOOT (CONTOURS PROVIDED BY
SEDGWICK COUNTY)

RESERVES A%, 'E", 'F, "G H' K™ AND "L” ARE
RESERVED FOR OPEN SPACE, LANDSCAPING, ENTRY
MONUMENTS, STREETS, DRAINAGE PURPOSES, AND
UTILITEES.

RESERVES "B" AND "C" ARE RESERVED FOR OPEN SPACE
LANDSCAPING, ENTRY MONUMENTS, DRAINAGE PURPOSES,
AND UTILITIES AS CONFINED TO EASEMENTS.

RESERVES "D" AND “J" ARE RESERVED FOR OPEN SPACE,
LAKES, LANDSCAPING, AND DRAINAGE PURPOSES.
RESERVE "I” IS RESERVED FOR OPEN SPACE,
LANDSCAPING, ENTRY MONUMENTS, SANITARY SEWER LIFT
STATION AS CONFINED TO EASEMENT, DRAINAGE
PURPOSES AND UTLLITIES AS CONFINED TO EASEMENTS.

NOTE: FEWA Floodplain Boundaries are scaled per
location per the Preliminary FEWA FIRM Pansl 240
& 377 of 690, for Sedgwick County, Kansas, Map
Number 200173¢02406 AND 20173003776,

37TH STREET NORTH

127TH STREET EAST

297H STREET NORTH

VICINITY MAP

SEC. 34, 1265, R2E

Proposed SWS
= Froposed Row Direction
Future Effective FEMA FP

STAGE (elev)

1367

Qo =25 r
*Te caleulated using 1.3% basin slope with a length of 750",
Thess account for on site fiows only.

* Froposed includes totdl developed area draining to this
point after development. Basin size wil be reduced.

1370
1371

Pond modsled uing  faiwater sisvaion of 1
ouifal pipe dschorging to fhefloodpbi

Table 413 Volumetric Runcff Coefficients by Land Us e and Hydrologic Soil Group

Hydrologic Sail Group
[ A [ B8 | ¢ [ o |
| oozl o002 o004 005  Undetwbes | 55| 7] s 84
[ o] o020 o022] 025 TuforDisturbedSois| 71| s  sa]  8g
[ oee[ o085 o095 095 Impenios [ e8] e s  ss

Hydrologic Scil Group

Totsl Brookietd
“Totsl TL is the entre 150 acres of Tyler's Landing Additon(s) w hich drain frough the currently developed drainage and pond systens.

Pond Volume Below Static Pool

Pond Volumes w ere esimaied using 3 depth of 8' of w ater surface with 2:1 sidesbpes bebw
the stafic w ater surface. The pond volumes far exceed the w ater quality volsme needed for
the entre Brookdisld devebpment.

DRY CREEK DISCHARGE

DRAINAGE PLAN
BROOKFIELD ADDITION

29 August 2016

‘l’, Baughman Company , P.A.
315 Ellis St. Wichita, KS 67211 P 316-2627271 F 316262-0149

Baughman awmammo | smvemo | suseme | v scxecrons

Qus= 157 cfs
Q=220 cfs Qio=73cfs
*Tc cakulated using 0.7% basin sope with a length of 1950
*propased Includes fofal developed area dfter dafention.
These figures are for on sita unoff only, ot fotal basi unaff.
Figures cre for comp arison purposes only.
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FLOOD HAZARD INFORMATION

NOTES TO USERS

SCALE

SEE FIS REPORT FOR ZONE DESCRIPTIONS AND INDEX MAP
THE INFORMATION DEPICTED ON THIS MAP AND SUPPORTING
DOCUMENTATION ARE ALSD AVAILABLE IN DIGITAL FORMAT AT
HTTP://MSC.FEMA.GOV
Zone AV, 499

m ‘With BFE or Depth Zone AE AD, AW, VE AR

[T Regulatory Floodway

_ 0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average
depth less than one foot or with drainage
areas of less than one square mile Zone X
Future Conditions 1% Annual
Chance Flood Hazard Zone X
Area with Reduced Flood Risk due to Levee
See Notes. Zonex

NO SCREEN| Areas Determined to be Outside the
0.2% Annual Chance Floodplain Zone x

7 Area of Undetermined Flood Hazard Zone 0

Without Base Flood Elevation (BFE)

SPECIAL FLOOD
HAZARD AREAS

OTHER AREAS OF
FLOOD HAZARD

OTHER
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Channel, Culvert, Control Structure,

or Storm Sewer

GENERAL

STRUCTURES | mmmmmmmm Accredited or Provisionally Accredited

Levee, Dike, or Floodwall
wmmnmens Nan-aceredited Levee, Dike, or Floodwall

H Cross Sections with 1% Annual Chance

Water Surface Elevation (BFE)

——-——- Profile Baseline
Hydrographic Feature
~ 53~~~ Base Flood Elevation Line (BFE)
OTHER Limit of Study
FEATURES Jurisdiction Boundary

For information and questions about this map, available products associated with this FIRM including historic
versions of this FIRM, how to order products or the National Flood Insurance Program in general, please call
the FEMA Map Information eXchange at 1-877-FEMA-MAP (1-877-336-2627) or visit the FEMA Map Service
Center website at hitp://msc fema.gov. Available products may include previously issued Letiers of Map
Change, a Flood Insurance Study Report, and/or digital versions of this map. Many of these products can be
ordered or obtained directly from the website. Users may determine the current map date for each FIRM panel
by visiting the FEMA Map Service Center website or by calling the FEMA Map Information eXchange.

Communities annexing land on adjacent FIRM panels must obtain a current copy of the adjacent panel as well
as the current FIRM Index. These may be ordered directly from the Map Service Center at the number listed
above.

For community and countywide map dates refer to the Flood Insurance Study report for this jurisdiction

To determine if fload insurance is available in the community, contact your Insurance agent or call the National
Flood Insurance Program at 1-800-538-6620.

Base map information shown on this FIRM was provided in digital format by Sedgwick County Division of
Information & Operation/GIS. This information was derived from digital orthophotography at a 1-foot resolution
for Sedgwick County and 6-inch resolution for the City of Wichita from photography dated 2011

ACCREDITED LEVEE NOTES TO USERS: Check with your local community to obtain more information, such
as the estimated level of protection provided (which may exceed the 1-percent-annual-chance level) and
Emergency Action Plan, on the levee system(s) shown as providing protection for areas on this panel. To
mitigate flood risk in residual risk areas, property owners and residents are encouraged to consider flood
insurance and floodproofing or other protective measures. For more information on flood insurance, interested
parties should visit the FEMA website at him,
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SUPPORTING CALCULATIONS

APPENDIX A: Hydraflow Hydrographs
Detention Pond & Site Flows

APPENDIX B: Hydraflow Storm Sewers

Baughman Company, P.A.
August 2016



APPENDIX A

Hydraflow Hydrographs

Pond Sizing & Site Flows

Baughman Company, P.A.
August 2016



Watershed Model Schematic

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

1 - Area to Pond

3 - Existing Site Total

4 - Existing Site - South

6 - Developed - Undetained Aread - Main Pond '-

E:.} 5 - Existing Site - NE

!‘- 7 - Developed to South Pond 8 - Developed - To NE

g3

10 - South Existing Pond 9 - Developed - Undetained SE

"\g“

Hyd. Origin Description .*- 11 - Developed - Total to Offsite SE

SCS Runoff Area to Pond

Reservoir Main Pond

SCS Runoff Existing Site Total

SCS Runoff  Existing Site - South

SCS Runoff Existing Site - NE

SCS Runoff Developed - Undetained Areas
Combine Developed to South Pond
SCS Runoff Developed - To NE

SCS Runoff Developed - Undetained SE
Reservoir South Existing Pond

Combine Developed - Total to Offsite SE
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Project: pre pond size.gpw Monday, 08 / 29/ 2016




2
Hydrograph Return Period Re

cap
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. |Hydrograph [Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 |SCSRunoff | - 114.32 | 157.25 24.68 | 219.29 | 262.80 | 318.61 | 368.04 | 423.42 | Areato Pond
2 |Reservoir 1 8.952 16.18 0.000 23.78 27.89 38.64 53.83 74.08 | Main Pond
3 SCS Runoff | ------ 49.41 75.35 4.319 | 11499 | 143.79 | 181.54 | 215.50 | 254.09 Existing Site Total
4 SCS Runoff | = - 42.82 65.31 3.743 99.66 | 124.62 | 157.34 | 186.76 | 220.21 Existing Site - South
5 SCS Runoff | = ------ 7.116 10.74 0.616 16.32 20.36 25.64 30.38 35.73 Existing Site - NE
6 |[SCSRunoff | - 32.49 44.61 7.086 62.09 74.35 90.06 | 103.97 | 119.55 Developed - Undetained Areas
7 Combine 2,6 32.49 44.61 7.086 73.64 90.44 | 111.14 | 128.51 | 147.24 Developed to South Pond
8 SCS Runoff | = ------ 6.830 9.376 1.489 13.05 15.63 18.93 21.85 25.13 Developed - To NE
9 |SCSRunoff | == 19.25 26.42 4.197 36.78 44.04 53.35 61.59 70.82 | Developed - Undetained SE
10 |Reservoir 7 2.024 3.968 0.035 14.21 20.28 26.91 34.01 46.78 South Existing Pond
11 |Combine 9,10 19.31 26.56 4.206 37.09 44.55 54.18 62.81 72.60 Developed - Total to Offsite SE

Proj. file: pre pond size.gpw Monday, 08 / 29 / 2016
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |[Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (acft) (ft) (acft)
1 |SCS Runoff 157.25 2 724 11343 | - | e | e Area to Pond
2 Reservoir 16.18 2 766 7.223 1 1368.54 6.47 Main Pond
3 |SCS Runoff 75.35 2 754 12196 | - | e | e Existing Site Total
4 |SCS Runoff 65.31 2 754 10570 | - | e | e Existing Site - South
5 SCS Runoff 10.74 2 726 0861 | - | e - Existing Site - NE
6 |SCS Runoff 44.61 2 722 2894 | - | e e Developed - Undetained Areas
7 Combine 4461 2 722 10.117 2,6 | 0 - | - Developed to South Pond
8 |SCS Runoff 9.376 2 722 0.608 | - | e e Developed - To NE
9 |SCS Runoff 26.42 2 722 1.714 | - | e e Developed - Undetained SE
10 [Reservoir 3.968 2 1178 8.912 7 1367.24 7.17 South Existing Pond
11 |Combine 26.56 2 722 10.626 9,10 | = - | e Developed - Total to Offsite SE

pre pond size.gpw

Return Period: 2 Year

Monday, 08 / 29 / 2016




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Monday, 08 / 29 / 2016

Hyd. No. 1

Area to Pond

Hydrograph type = SCS Runoff Peak discharge = 157.25 cfs

Storm frequency = 2yrs Time to peak = 12.07 hrs

Time interval = 2min Hyd. volume = 11.343 acft

Drainage area = 60.000 ac Curve number = 88

Basin Slope =20% Hydraulic length = 1200 ft

Tc method = LAG Time of conc. (Tc) = 19.70 min

Total precip. = 3.50in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Area to Pond

Q (cfs) Hyd. No. 1 - 2 Year Q (cfs)
160.00 160.00
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 \\ 20.00

0.00 — 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Monday, 08 / 29 / 2016

Hyd. No. 2

Main Pond

Hydrograph type = Reservoir Peak discharge = 16.18 cfs

Storm frequency = 2yrs Time to peak = 12.77 hrs

Time interval = 2min Hyd. volume = 7.223 acft

Inflow hyd. No. = 1 - Area to Pond Max. Elevation = 1368.54 ft

Reservoir name = Main Pond Max. Storage = 6.474 acft

Storage Indication method used.

Main Pond

Q (cfs) Hyd. No. 2 - 2 Year Q (cfs)
160.00 160.00
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 20.00

\
\ :
0.00 0.00
0 2 4 6 14 16 18 20 22 24 26 28
Time (hrs)

[[ITTTT] Total storage used = 6.474 acft



Pond Report

6

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Pond No. 1 - Main Pond
Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1367.00 ft

Stage / Storage Table

Monday, 08 / 29 / 2016

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)
0.00 1367.00 175,000 0.000 0.000
1.00 1368.00 184,000 4.120 4.120
2.00 1369.00 194,000 4.338 8.458
3.00 1370.00 205,000 4579 13.037
4.00 1371.00 215,000 4.820 17.857
5.00 1372.00 225,000 5.050 22.906
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 36.00 0.00 0.00 0.00 Crest Len (ft) = 16.00 10.00 0.00 0.00
Span (in) = 36.00 0.00 0.00 0.00 Crest El. (ft) = 1367.00 1369.75 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 2.60 3.33 3.33
Invert El. (ft) = 1363.50 0.00 0.00 0.00 Weir Type =1 Broad -
Length (ft) = 700.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
Slope (%) = 0.20 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 Wet area)
Multi-Stage = nla No No No TW Elev. (ft) = 1368.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (f)
5.00 / 1372.00
//
4.00 // 1371.00
3.00 // 1370.00
2.00 / 1369.00
/
1.00 1368.00
0.00 1367.00
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 140.0

Total Q

Discharge (cfs)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Monday, 08 / 29 / 2016

Hyd. No. 3
Existing Site Total
Hydrograph type = SCS Runoff Peak discharge = 75.35cfs
Storm frequency = 2yrs Time to peak = 12.57 hrs
Time interval = 2min Hyd. volume = 12.196 acft
Drainage area = 90.000 ac Curve number = 80
Basin Slope = 0.7% Hydraulic length = 1950 ft
Tc method = LAG Time of conc. (Tc) = 64.90 min
Total precip. = 3.50in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Existing Site Total
Q (cfs) Hyd. No. 3 - 2 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 30.00
20.00 20.00
10.00 \ 10.00
\\;
0.00 0.00
0 2 6 8 10 12 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Monday, 08 / 29 / 2016

Hyd. No. 4
Existing Site - South
Hydrograph type = SCS Runoff Peak discharge = 65.31 cfs
Storm frequency = 2yrs Time to peak = 12.57 hrs
Time interval = 2min Hyd. volume = 10.570 acft
Drainage area = 78.000 ac Curve number = 80
Basin Slope = 0.7% Hydraulic length = 1950 ft
Tc method = LAG Time of conc. (Tc) = 64.90 min
Total precip. = 3.50in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Existing Site - South
Q (cfs) Hyd. No. 4 - 2 Year Q (cfs)
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 \\ 10.00
\\¥
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Monday, 08 / 29 / 2016

Hyd. No. 5

Existing Site - NE

Hydrograph type = SCS Runoff Peak discharge = 10.74 cfs

Storm frequency = 2yrs Time to peak = 12.10 hrs

Time interval = 2min Hyd. volume = 0.861 acft

Drainage area = 6.200 ac Curve number = 80

Basin Slope =13% Hydraulic length = 750 ft

Tc method = LAG Time of conc. (Tc) = 22.10 min

Total precip. = 3.50in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Existing Site - NE

Q (cfs) Hyd. No. 5 - 2 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
0.00 0.00

0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Monday, 08 / 29 / 2016

Hyd. No. 6
Developed - Undetained Areas
Hydrograph type = SCS Runoff Peak discharge = 44.61 cfs
Storm frequency = 2yrs Time to peak = 12.03 hrs
Time interval = 2min Hyd. volume = 2.894 acft
Drainage area = 15.700 ac Curve number = 88
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 3.50in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Developed - Undetained Areas
Q (cfs) Hyd. No. 6 - 2 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 4J 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Monday, 08 / 29 / 2016

Hyd. No. 7

Developed to South Pond

Hydrograph type = Combine Peak discharge = 44.61 cfs

Storm frequency = 2yrs Time to peak = 12.03 hrs

Time interval = 2min Hyd. volume = 10.117 acft

Inflow hyds. = 2,6 Contrib. drain. area = 15.700 ac
Developed to South Pond

Q (cfs) Hyd. No. 7 -- 2 Year Q (cfs)

50.00 50.00

40.00 40.00

30.00 30.00

20.00 \ 20.00
10.00 \ 10.00

™ 0.00
0 22 24 26

Time (hrs)

0.00



Hydrograph Report
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 8
Developed - To NE

Monday, 08 / 29 / 2016

Hydrograph type = SCS Runoff Peak discharge = 9.376 cfs
Storm frequency = 2yrs Time to peak = 12.03 hrs
Time interval = 2min Hyd. volume = 0.608 acft
Drainage area = 3.300 ac Curve number = 88
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 3.50in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Developed - To NE
Q(cfs) Hyd. No. 8 - 2 Year Q(cfs)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
N
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 9
Developed - Undetained SE

Monday, 08 / 29 / 2016

Hydrograph type = SCS Runoff Peak discharge = 26.42 cfs
Storm frequency = 2yrs Time to peak = 12.03 hrs
Time interval = 2min Hyd. volume = 1.714 acft
Drainage area = 9.300 ac Curve number = 88
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 3.50in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Developed - Undetained SE

Q (cfs) Hyd. No. 9 - 2 Year Q (cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00

8.00 8.00

4.00 4.00

) e ————
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Monday, 08 / 29 / 2016
Hyd. No. 10
South Existing Pond
Hydrograph type = Reservoir Peak discharge = 3.968 cfs
Storm frequency = 2yrs Time to peak = 19.63 hrs
Time interval = 2min Hyd. volume = 8.912 acft
Inflow hyd. No. = 7 - Developed to South Pond Max. Elevation = 1367.24 ft
Reservoir name = South Pond Max. Storage = 7.172 acft
Storage Indication method used.
South Existing Pond

Q (cfs) Hyd. No. 10 —- 2 Year Q(cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00

0 10 20 30 40 50 60 70 80 90 100

Time (hrs)
= Hyd No. 10 = Hyd No. 7 [[ITTTT] Total storage used = 7.172 acft



Pond Report 15

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Monday, 08 / 29 / 2016
Pond No. 2 - South Pond
Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1366.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)
0.00 1366.00 242,300 0.000 0.000
1.00 1367.00 255,300 5.710 5.710
2.00 1368.00 268,400 6.010 11.720
3.00 1369.00 281,600 6.312 18.032
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 12.00 0.00 0.00 0.00 Crest Len (ft) = 20.00 0.00 0.00 0.00
Span (in) = 12.00 0.00 0.00 0.00 Crest El. (ft) = 1367.20 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 2.60 3.33 3.33 3.33
Invert El. (ft) = 1366.00 0.00 0.00 0.00 Weir Type = Broad -—- ---
Length (ft) = 65.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 4.00 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 Wet area)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (f)
3.00 1369.00

2.00 ] 1368.00

1.00 1367.00

0.00 1366.00
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 140.0

Discharge (cfs)

Total Q
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Monday, 08 / 29 / 2016
Hyd. No. 11
Developed - Total to Offsite SE
Hydrograph type = Combine Peak discharge = 26.56 cfs
Storm frequency = 2yrs Time to peak = 12.03 hrs
Time interval = 2min Hyd. volume = 10.626 acft
Inflow hyds. = 9,10 Contrib. drain. area = 9.300 ac
Developed - Total to Offsite SE
Q (cfs) Hyd. No. 11 - 2 Year Q (cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 7’\\\ 4.00
\\
0.00 ——— .00
0 8 16 24 32 40 48 56 64 72 80 88

Time (hrs)
= Hyd No. 11 = Hyd No. 9 = Hyd No. 10
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |[Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (acft) (ft) (acft)
1 |SCS Runoff 219.29 2 724 15981 | - | e | e Area to Pond
2 Reservoir 23.78 2 762 11.861 1 1369.16 9.19 Main Pond
3 |SCS Runoff 114.99 2 754 18346 | - | e[ e Existing Site Total
4 |SCS Runoff 99.66 2 754 15900 | - | e | e Existing Site - South
5 SCS Runoff 16.32 2 726 1295 | @ - | e | Existing Site - NE
6 |SCS Runoff 62.09 2 722 4077 | - | e e Developed - Undetained Areas
7 |Combine 73.64 2 724 15.938 2,6 | e e Developed to South Pond
8 |SCS Runoff 13.05 2 722 0857 | - | e e Developed - To NE
9 |SCS Runoff 36.78 2 722 2415 | e | e e Developed - Undetained SE
10 [Reservoir 14.21 2 1032 14.708 7 1367.54 8.95 South Existing Pond
11 |Combine 37.09 2 722 17.123 9,10 | = - | e Developed - Total to Offsite SE

pre pond size.gpw

Return Period: 5 Year

Monday, 08 / 29 / 2016
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 1

Area to Pond

Monday, 08 / 29 / 2016

Hydrograph type = SCS Runoff Peak discharge = 219.29 cfs

Storm frequency = 5yrs Time to peak = 12.07 hrs

Time interval = 2min Hyd. volume = 15.981 acft

Drainage area = 60.000 ac Curve number = 88

Basin Slope =20% Hydraulic length = 1200 ft

Tc method = LAG Time of conc. (Tc) = 19.70 min

Total precip. = 4.50in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Area to Pond

Q (cfs) Hyd. No. 1 -- 5 Year Q (cfs)
240.00 240.00
210.00 210.00
180.00 180.00
150.00 150.00
120.00 120.00

90.00 90.00

60.00 60.00

30.00 \\ 30.00

0.00 " 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Monday, 08 / 29 / 2016

Hyd. No. 2

Main Pond

Hydrograph type = Reservoir Peak discharge = 23.78 cfs

Storm frequency = 5yrs Time to peak = 12.70 hrs

Time interval = 2min Hyd. volume = 11.861 acft

Inflow hyd. No. = 1 - Area to Pond Max. Elevation = 1369.16 ft

Reservoir name = Main Pond Max. Storage = 9.188 acft

Storage Indication method used.

Main Pond

Q (cfs) Hyd. No. 2 -- 5 Year Q (cfs)
240.00 240.00
210.00 210.00
180.00 180.00
150.00 150.00
120.00 120.00

90.00 90.00

60.00 60.00

30.00 30.00

\
\3‘
0.00 0.00
0 2 4 14 16 18 20 22 24 26 28

Time (hrs)
—— Hyd No. 2 —— Hyd No. 1 [[ITTTT] Total storage used = 9.188 acft
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Monday, 08 / 29 / 2016

Hyd. No. 3

Existing Site Total

Hydrograph type = SCS Runoff Peak discharge = 114.99 cfs

Storm frequency = 5yrs Time to peak = 12.57 hrs

Time interval = 2min Hyd. volume = 18.346 acft

Drainage area = 90.000 ac Curve number = 80

Basin Slope = 0.7% Hydraulic length = 1950 ft

Tc method = LAG Time of conc. (Tc) = 64.90 min

Total precip. = 4.50in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Existing Site Total

Q (cfs) Hyd. No. 3 -- 5 Year Q (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

\
0.00 s 0.00
0 2 6 8 10 12 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 4
Existing Site - South

Monday, 08 / 29 / 2016

Hydrograph type = SCS Runoff Peak discharge = 99.66 cfs

Storm frequency = 5yrs Time to peak = 12.57 hrs

Time interval = 2min Hyd. volume = 15.900 acft

Drainage area = 78.000 ac Curve number = 80

Basin Slope = 0.7% Hydraulic length = 1950 ft

Tc method = LAG Time of conc. (Tc) = 64.90 min

Total precip. = 4.50in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Existing Site - South

Q(cfs) Hyd. No. 4 - 5 Year Q(cfs)
100.00 ” 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 l\ 20.00

\\
0.00 mm— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Monday, 08 / 29 / 2016

Hyd. No. 5
Existing Site - NE
Hydrograph type = SCS Runoff Peak discharge = 16.32 cfs
Storm frequency = 5yrs Time to peak = 12.10 hrs
Time interval = 2min Hyd. volume = 1.295 acft
Drainage area = 6.200 ac Curve number = 80
Basin Slope =13% Hydraulic length = 750 ft
Tc method = LAG Time of conc. (Tc) = 22.10 min
Total precip. = 4.50in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Existing Site - NE
Q (cfs) Hyd. No. 5 -- 5 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 “J 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Monday, 08 / 29 / 2016

Hyd. No. 6
Developed - Undetained Areas
Hydrograph type = SCS Runoff Peak discharge = 62.09 cfs
Storm frequency = 5yrs Time to peak = 12.03 hrs
Time interval = 2min Hyd. volume = 4.077 acft
Drainage area = 15.700 ac Curve number = 88
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 4.50in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Developed - Undetained Areas
Q (cfs) Hyd. No. 6 -- 5 Year Q (cfs)
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 10.00
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Monday, 08 / 29 / 2016
Hyd. No. 7
Developed to South Pond
Hydrograph type = Combine Peak discharge = 73.64 cfs
Storm frequency = 5yrs Time to peak = 12.07 hrs
Time interval = 2min Hyd. volume = 15.938 acft
Inflow hyds. = 2,6 Contrib. drain. area = 15.700 ac
Developed to South Pond
Q (cfs) Hyd. No. 7 -- 5 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 \ 30.00
N
20.00 \\ 20.00
10.00 ) \ \k\ 10.00
0.00 s ——— ip 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
e Hyd No. 7 e Hyd No. 2 = Hyd No. 6
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 8
Developed - To NE

Monday, 08 / 29 / 2016

Hydrograph type = SCS Runoff Peak discharge = 13.05 cfs
Storm frequency = 5yrs Time to peak = 12.03 hrs
Time interval = 2min Hyd. volume = 0.857 acft
Drainage area = 3.300 ac Curve number = 88
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 4.50in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Developed - To NE
Q (cfs) Hyd. No. 8 -- 5 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
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Monday, 08 / 29 / 2016

Hyd. No. 9
Developed - Undetained SE
Hydrograph type = SCS Runoff Peak discharge = 36.78 cfs
Storm frequency = 5yrs Time to peak = 12.03 hrs
Time interval = 2min Hyd. volume = 2.415 acft
Drainage area = 9.300 ac Curve number = 88
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 4.50in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Developed - Undetained SE
Q (cfs) Hyd. No. 9 - 5 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 0.00
0 2 4 6 8 10 12 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 10
South Existing Pond
Hydrograph type = Reservoir Peak discharge = 14.21 cfs
Storm frequency = 5yrs Time to peak = 17.20 hrs
Time interval = 2min Hyd. volume = 14.708 acft
Inflow hyd. No. = 7 - Developed to South Pond Max. Elevation = 1367.54 ft
Reservoir name = South Pond Max. Storage = 8.952 acft
Storage Indication method used.
South Existing Pond
Q (cfs) Hyd. No. 10 - 5 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 30.00
20.00 20.00
10.00 \ 10.00
0 10 20 30 40 50 60 70 80 90 100
Time (hrs)

= Hyd No. 10 = Hyd No. 7 [[ITTTT] Total storage used = 8.952 acft
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Monday, 08 / 29 / 2016

Hyd. No. 11
Developed - Total to Offsite SE
Hydrograph type = Combine Peak discharge = 37.09 cfs
Storm frequency = 5yrs Time to peak = 12.03 hrs
Time interval = 2min Hyd. volume = 17.123 acft
Inflow hyds. = 9,10 Contrib. drain. area = 9.300 ac
Developed - Total to Offsite SE
Q (cfs) Hyd. No. 11 - 5 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 /\ 10.00
\‘
0.00 T 0.00
0 8 16 24 32 40 48 56 64 72 80
Time (hrs)
= Hyd No. 11 = Hyd No. 9 = Hyd No. 10
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Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |[Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (acft) (ft) (acft)
1 |SCS Runoff 262.80 2 724 19.296 | - | | e Area to Pond
2 Reservoir 27.89 2 764 15.176 1 1369.60 11.2 Main Pond
3 |SCS Runoff 143.79 2 754 22867 | - | | e Existing Site Total
4 SCS Runoff 124.62 2 754 19818 | @ - | - e Existing Site - South
5 SCS Runoff 20.36 2 726 1613 | - | e | Existing Site - NE
6 |SCS Runoff 74.35 2 722 4923 | - | e e Developed - Undetained Areas
7 |Combine 90.44 2 722 20.099 2,6 | e e Developed to South Pond
8 |SCS Runoff 15.63 2 722 1.035 | - | e e Developed - To NE
9 |SCS Runoff 44.04 2 722 2916 | - | e e Developed - Undetained SE
10 [Reservoir 20.28 2 998 18.859 7 1367.66 9.67 South Existing Pond
11 |Combine 44.55 2 722 21.775 9,10 | = - | e Developed - Total to Offsite SE

pre pond size.gpw

Return Period: 10 Year

Monday, 08 / 29 / 2016
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Monday, 08 / 29 / 2016

Hyd. No. 1

Area to Pond

Hydrograph type = SCS Runoff Peak discharge = 262.80 cfs

Storm frequency = 10 yrs Time to peak = 12.07 hrs

Time interval = 2min Hyd. volume = 19.296 acft

Drainage area = 60.000 ac Curve number = 88

Basin Slope =20% Hydraulic length = 1200 ft

Tc method = LAG Time of conc. (Tc) = 19.70 min

Total precip. = 5.20in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Area to Pond

Q (cfs) Hyd. No. 1 - 10 Year Q (cfs)
280.00 280.00
240.00 240.00
200.00 200.00
160.00 160.00
120.00 120.00

80.00 80.00

40.00 ) 40.00

0.00 — 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Monday, 08 / 29 / 2016

Hyd. No. 2

Main Pond

Hydrograph type = Reservoir Peak discharge = 27.89 cfs

Storm frequency = 10 yrs Time to peak = 12.73 hrs

Time interval = 2min Hyd. volume = 15.176 acft

Inflow hyd. No. = 1 - Area to Pond Max. Elevation = 1369.60 ft

Reservoir name = Main Pond Max. Storage = 11.209 acft

Storage Indication method used.

Main Pond

Q (cfs) Hyd. No. 2 - 10 Year Q (cfs)
280.00 280.00
240.00 240.00
200.00 200.00
160.00 160.00
120.00 120.00

80.00 80.00

40.00 40.00

\
\\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Time (hrs)

—— Hyd No. 2 —— Hyd No. 1 [[ITTTT] Total storage used = 11.209 acft
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Monday, 08 / 29 / 2016

Hyd. No. 3

Existing Site Total

Hydrograph type = SCS Runoff Peak discharge = 143.79 cfs

Storm frequency = 10 yrs Time to peak = 12.57 hrs

Time interval = 2min Hyd. volume = 22.867 acft

Drainage area = 90.000 ac Curve number = 80

Basin Slope = 0.7% Hydraulic length = 1950 ft

Tc method = LAG Time of conc. (Tc) = 64.90 min

Total precip. = 5.20in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Existing Site Total

Q (cfs) Hyd. No. 3 -- 10 Year Q (cfs)
160.00 160.00
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 \\\ 20.00

T —
0.00 — 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Monday, 08 / 29 / 2016

Hyd. No. 4

Existing Site - South

Hydrograph type = SCS Runoff Peak discharge = 124.62 cfs

Storm frequency = 10 yrs Time to peak = 12.57 hrs

Time interval = 2min Hyd. volume = 19.818 acft

Drainage area = 78.000 ac Curve number = 80

Basin Slope = 0.7% Hydraulic length = 1950 ft

Tc method = LAG Time of conc. (Tc) = 64.90 min

Total precip. = 5.20in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Existing Site - South

Q (cfs) Hyd. No. 4 - 10 Year Q (cfs)
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 20.00

T —
0.00 — 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Monday, 08 / 29 / 2016

Hyd. No. 5
Existing Site - NE
Hydrograph type = SCS Runoff Peak discharge = 20.36 cfs
Storm frequency = 10 yrs Time to peak = 12.10 hrs
Time interval = 2min Hyd. volume = 1.613 acft
Drainage area = 6.200 ac Curve number = 80
Basin Slope =13% Hydraulic length = 750 ft
Tc method = LAG Time of conc. (Tc) = 22.10 min
Total precip. = 5.20in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Existing Site - NE
Q (cfs) Hyd. No. 5 - 10 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 j \\ 3.00
0.00 = 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Monday, 08 / 29 / 2016

Hyd. No. 6
Developed - Undetained Areas
Hydrograph type = SCS Runoff Peak discharge = 74.35 cfs
Storm frequency = 10 yrs Time to peak = 12.03 hrs
Time interval = 2min Hyd. volume = 4.923 acft
Drainage area = 15.700 ac Curve number = 88
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 5.20in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Developed - Undetained Areas
Q (cfs) Hyd. No. 6 - 10 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 30.00
20.00 20.00
10.00 \\ 10.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Monday, 08 / 29 / 2016

Hyd. No. 7
Developed to South Pond
Hydrograph type = Combine Peak discharge = 90.44 cfs
Storm frequency = 10 yrs Time to peak = 12.03 hrs
Time interval = 2min Hyd. volume = 20.099 acft
Inflow hyds. = 2,6 Contrib. drain. area = 15.700 ac
Developed to South Pond
Q (cfs) Hyd. No. 7 - 10 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 \\ 10.00
0.00 _— — ‘ = - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

—— Hyd No. 6
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Monday, 08 / 29 / 2016

Hyd. No. 8
Developed - To NE
Hydrograph type = SCS Runoff Peak discharge = 15.63 cfs
Storm frequency = 10 yrs Time to peak = 12.03 hrs
Time interval = 2min Hyd. volume = 1.035 acft
Drainage area = 3.300 ac Curve number = 88
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 5.20in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Developed - To NE
Q (cfs) Hyd. No. 8 -- 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 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Monday, 08 / 29 / 2016

Hyd. No. 9
Developed - Undetained SE
Hydrograph type = SCS Runoff Peak discharge = 44.04 cfs
Storm frequency = 10 yrs Time to peak = 12.03 hrs
Time interval = 2min Hyd. volume = 2.916 acft
Drainage area = 9.300 ac Curve number = 88
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 5.20in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Developed - Undetained SE
Q (cfs) Hyd. No. 9 - 10 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 10
South Existing Pond
Hydrograph type = Reservoir Peak discharge = 20.28 cfs
Storm frequency = 10 yrs Time to peak = 16.63 hrs
Time interval = 2min Hyd. volume = 18.859 acft
Inflow hyd. No. = 7 - Developed to South Pond Max. Elevation = 1367.66 ft
Reservoir name = South Pond Max. Storage = 9.668 acft
Storage Indication method used.
South Existing Pond
Q (cfs) Hyd. No. 10 - 10 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 \\ 10.00
0.00 0.00
0 10 20 30 40 50 60 70 80 90 100
Time (hrs)

= Hyd No. 10 = Hyd No. 7 [[ITTTT] Total storage used = 9.668 acft
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Hyd. No. 11
Developed - Total to Offsite SE

Monday, 08 / 29 / 2016

Hydrograph type = Combine Peak discharge = 44.55 cfs
Storm frequency = 10 yrs Time to peak = 12.03 hrs
Time interval = 2min Hyd. volume = 21.775 acft
Inflow hyds. = 9,10 Contrib. drain. area = 9.300 ac
Developed - Total to Offsite SE
Q (cfs) Hyd. No. 11 - 10 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0 8 16 24 32 40 48 56 64 72
Time (hrs)

——— Hyd No. 11 ——— Hyd No. 9 —— Hyd No. 10
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Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |[Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (acft) (ft) (acft)
1 |SCS Runoff 318.61 2 724 23611 | - | e e Area to Pond
2 Reservoir 38.64 2 758 19.491 1 1370.14 13.7 Main Pond
3 |SCS Runoff 181.54 2 754 28856 | - | | e Existing Site Total
4 |SCS Runoff 157.34 2 754 25.008 | - | e | e Existing Site - South
5 SCS Runoff 25.64 2 726 2036 | - | | - Existing Site - NE
6 |SCS Runoff 90.06 2 722 6.024 | - | | e Developed - Undetained Areas
7 Combine 111.14 2 722 25.515 2,6 | 0 - | - Developed to South Pond
8 |SCS Runoff 18.93 2 722 1266 | - | e - Developed - To NE
9 |SCS Runoff 53.35 2 722 3568 | - | e e Developed - Undetained SE
10 [Reservoir 26.91 2 958 24.265 7 1367.77 10.4 South Existing Pond
11 |Combine 54.18 2 722 27.833 9,10 | = - | e Developed - Total to Offsite SE

pre pond size.gpw

Return Period: 25 Year

Monday, 08 / 29 / 2016
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Monday, 08 / 29 / 2016

Hyd. No. 1

Area to Pond

Hydrograph type = SCS Runoff Peak discharge = 318.61 cfs

Storm frequency = 25yrs Time to peak = 12.07 hrs

Time interval = 2min Hyd. volume = 23.611 acft

Drainage area = 60.000 ac Curve number = 88

Basin Slope =20% Hydraulic length = 1200 ft

Tc method = LAG Time of conc. (Tc) = 19.70 min

Total precip. = 6.10in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Area to Pond

Q (cfs) Hyd. No. 1 - 25 Year Q (cfs)
350.00 350.00
300.00 300.00
250.00 250.00
200.00 200.00
150.00 150.00
100.00 100.00

50.00 50.00

_‘) [ ————
0.00 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Monday, 08 / 29 / 2016

Hyd. No. 2

Main Pond

Hydrograph type = Reservoir Peak discharge = 38.64 cfs

Storm frequency = 25yrs Time to peak = 12.63 hrs

Time interval = 2min Hyd. volume = 19.491 acft

Inflow hyd. No. = 1 - Area to Pond Max. Elevation = 1370.14 ft

Reservoir name = Main Pond Max. Storage = 13.693 acft

Storage Indication method used.

Main Pond

Q (cfs) Hyd. No. 2 - 25 Year Q (cfs)
350.00 350.00
300.00 300.00
250.00 250.00
200.00 200.00
150.00 150.00
100.00 100.00

50.00 50.00

\
0.00 —— 0.00
0 2 4 14 16 18 20 22 24 26 28

Time (hrs)
—— Hyd No. 2 —— Hyd No. 1 [[ITTTT] Total storage used = 13.693 acft
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Hyd. No. 3
Existing Site Total

Monday, 08 / 29 / 2016

Hydrograph type = SCS Runoff Peak discharge = 181.54 cfs

Storm frequency = 25yrs Time to peak = 12.57 hrs

Time interval = 2min Hyd. volume = 28.856 acft

Drainage area = 90.000 ac Curve number = 80

Basin Slope = 0.7% Hydraulic length = 1950 ft

Tc method = LAG Time of conc. (Tc) = 64.90 min

Total precip. = 6.10in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Existing Site Total

Q (cfs) Hyd. No. 3 - 25 Year Q (cfs)
210.00 210.00
180.00 n 180.00
150.00 150.00
120.00 120.00

90.00 90.00

60.00 60.00

30.00 \ 30.00

\\
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Monday, 08 / 29 / 2016

Hyd. No. 4

Existing Site - South

Hydrograph type = SCS Runoff Peak discharge = 157.34 cfs

Storm frequency = 25yrs Time to peak = 12.57 hrs

Time interval = 2min Hyd. volume = 25.008 acft

Drainage area = 78.000 ac Curve number = 80

Basin Slope = 0.7% Hydraulic length = 1950 ft

Tc method = LAG Time of conc. (Tc) = 64.90 min

Total precip. = 6.10in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Existing Site - South

Q (cfs) Hyd. No. 4 - 25 Year Q (cfs)
160.00 n 160.00
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 \ 20.00

\
0.00 0.00
0 2 4 6 8 10 12 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 5
Existing Site - NE

Monday, 08 / 29 / 2016

Hydrograph type = SCS Runoff Peak discharge = 25.64 cfs
Storm frequency = 25yrs Time to peak = 12.10 hrs
Time interval = 2min Hyd. volume = 2.036 acft
Drainage area = 6.200 ac Curve number = 80
Basin Slope =13% Hydraulic length = 750 ft
Tc method = LAG Time of conc. (Tc) = 22.10 min
Total precip. = 6.10in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Existing Site - NE
Q (cfs) Hyd. No. 5 - 25 Year Q (cfs)
28.00 28.00
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 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Monday, 08 / 29 / 2016

Hyd. No. 6
Developed - Undetained Areas
Hydrograph type = SCS Runoff Peak discharge = 90.06 cfs
Storm frequency = 25yrs Time to peak = 12.03 hrs
Time interval = 2min Hyd. volume = 6.024 acft
Drainage area = 15.700 ac Curve number = 88
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 6.10in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Developed - Undetained Areas
Q (cfs) Hyd. No. 6 - 25 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 \\ 10.00
0.00 m— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Monday, 08 / 29 / 2016
Hyd. No. 7
Developed to South Pond
Hydrograph type = Combine Peak discharge = 111.14 cfs
Storm frequency = 25yrs Time to peak = 12.03 hrs
Time interval = 2min Hyd. volume = 25.515 acft
Inflow hyds. = 2,6 Contrib. drain. area = 15.700 ac
Developed to South Pond
Q (cfs) Hyd. No. 7 - 25 Year Q (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
0.00 o - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 7 —— Hyd No. 2 —— Hyd No. 6
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Monday, 08 / 29 / 2016

Hyd. No. 8
Developed - To NE
Hydrograph type = SCS Runoff Peak discharge = 18.93 cfs
Storm frequency = 25yrs Time to peak = 12.03 hrs
Time interval = 2min Hyd. volume = 1.266 acft
Drainage area = 3.300 ac Curve number = 88
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 6.10in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Developed - To NE
Q (cfs) Hyd. No. 8 - 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
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Monday, 08 / 29 / 2016

Hyd. No. 9
Developed - Undetained SE
Hydrograph type = SCS Runoff Peak discharge = 53.35 cfs
Storm frequency = 25yrs Time to peak = 12.03 hrs
Time interval = 2min Hyd. volume = 3.568 acft
Drainage area = 9.300 ac Curve number = 88
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 6.10in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Developed - Undetained SE
Q (cfs) Hyd. No. 9 - 25 Year Q (cfs)
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 10

South Existing Pond

Hydrograph type = Reservoir Peak discharge = 26.91 cfs

Storm frequency = 25yrs Time to peak = 15.97 hrs

Time interval = 2min Hyd. volume = 24.265 acft

Inflow hyd. No. = 7 - Developed to South Pond Max. Elevation = 1367.77 ft

Reservoir name = South Pond Max. Storage = 10.360 acft

Storage Indication method used.

South Existing Pond

Q (cfs) Hyd. No. 10 - 25 Year Q (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

0.00 -~ k 0.00
0 8 16 24 32 40 48 56 64 72 80 88
Time (hrs)

——— Hyd No. 10

——— Hyd No. 7

[[ITTTT] Total storage used = 10.360 acft
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Hyd. No. 11
Developed - Total to Offsite SE

Monday, 08 / 29 / 2016

Hydrograph type = Combine Peak discharge = 5418 cfs
Storm frequency = 25yrs Time to peak = 12.03 hrs
Time interval = 2min Hyd. volume = 27.833 acft
Inflow hyds. = 9,10 Contrib. drain. area = 9.300 ac
Developed - Total to Offsite SE
Q (cfs) Hyd. No. 11 - 25 Year Q (cfs)
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \ 10.00
0.00 ——— .00
0 6 12 18 24 30 36 42 48 54 60 66
Time (hrs)

——— Hyd No. 11 ——— Hyd No. 9 —— Hyd No. 10
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Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |[Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (acft) (ft) (acft)
1 |SCS Runoff 423.42 2 724 31864 | - | | e Area to Pond
2 Reservoir 74.08 2 746 27.744 1 1370.99 17.8 Main Pond
3 |SCS Runoff 254.09 2 752 40528 | - | e e Existing Site Total
4 SCS Runoff 220.21 2 752 35125 | - | e e Existing Site - South
5 SCS Runoff 35.73 2 726 2860 | - | e Existing Site - NE
6 |SCS Runoff 119.55 2 722 8129 | - | e | e Developed - Undetained Areas
7 |Combine 147.24 2 722 35.873 2,6 | e e Developed to South Pond
8 |SCS Runoff 25.13 2 722 1.709 | - | e e Developed - To NE
9 |SCS Runoff 70.82 2 722 4815 | - | e e Developed - Undetained SE
10 [Reservoir 46.78 2 846 34.610 7 1368.07 12.1 South Existing Pond
11 |Combine 72.60 2 722 39.425 9,10 | = - | e Developed - Total to Offsite SE

pre pond size.gpw

Return Period: 100 Year

Monday, 08 / 29 / 2016
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Hyd. No. 1

Area to Pond

Hydrograph type = SCS Runoff Peak discharge = 423.42 cfs

Storm frequency = 100 yrs Time to peak = 12.07 hrs

Time interval = 2min Hyd. volume = 31.864 acft

Drainage area = 60.000 ac Curve number = 88

Basin Slope =20% Hydraulic length = 1200 ft

Tc method = LAG Time of conc. (Tc) = 19.70 min

Total precip. = 7.801in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Area to Pond

Q (cfs) Hyd. No. 1 - 100 Year Q (cfs)
480.00 480.00
420.00 420.00
360.00 360.00
300.00 300.00
240.00 240.00
180.00 180.00
120.00 120.00

60.00 60.00

- T ——
0.00 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 2

Main Pond

Hydrograph type = Reservoir Peak discharge = 74.08 cfs

Storm frequency = 100 yrs Time to peak = 1243 hrs

Time interval = 2min Hyd. volume = 27.744 acft

Inflow hyd. No. = 1 - Area to Pond Max. Elevation = 1370.99 ft

Reservoir name = Main Pond Max. Storage = 17.795 acft

Storage Indication method used.

Main Pond

Q (cfs) Hyd. No. 2 -- 100 Year Q (cfs)
480.00 480.00
420.00 420.00
360.00 360.00
300.00 300.00
240.00 240.00
180.00 180.00
120.00 120.00

60.00 60.00

O
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Time (hrs)

[[ITTTT] Total storage used = 17.795 acft
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Hyd. No. 3

Existing Site Total

Hydrograph type = SCS Runoff Peak discharge = 254.09 cfs

Storm frequency = 100 yrs Time to peak = 12.53 hrs

Time interval = 2min Hyd. volume = 40.528 acft

Drainage area = 90.000 ac Curve number = 80

Basin Slope = 0.7% Hydraulic length = 1950 ft

Tc method = LAG Time of conc. (Tc) = 64.90 min

Total precip. = 7.801in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Existing Site Total

Q (cfs) Hyd. No. 3 -- 100 Year Q (cfs)
280.00 280.00
240.00 240.00
200.00 200.00
160.00 160.00
120.00 120.00

80.00 80.00

40.00 \, 40.00

\\
0.00 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 4
Existing Site - South

Monday, 08 / 29 / 2016

Hydrograph type = SCS Runoff Peak discharge = 220.21 cfs

Storm frequency = 100 yrs Time to peak = 12.53 hrs

Time interval = 2min Hyd. volume = 35.125 acft

Drainage area = 78.000 ac Curve number = 80

Basin Slope = 0.7% Hydraulic length = 1950 ft

Tc method = LAG Time of conc. (Tc) = 64.90 min

Total precip. = 7.801in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Existing Site - South

Q (cfs) Hyd. No. 4 -- 100 Year Q (cfs)
240.00 240.00
210.00 210.00
180.00 180.00
150.00 150.00
120.00 120.00

90.00 90.00

60.00 60.00

30.00 ‘ K 30.00

/ T —
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 5
Existing Site - NE
Hydrograph type = SCS Runoff Peak discharge = 35.73 cfs
Storm frequency = 100 yrs Time to peak = 12.10 hrs
Time interval = 2min Hyd. volume = 2.860 acft
Drainage area = 6.200 ac Curve number = 80
Basin Slope =13% Hydraulic length = 750 ft
Tc method = LAG Time of conc. (Tc) = 22.10 min
Total precip. = 7.801in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Existing Site - NE
Q (cfs) Hyd. No. 5 -- 100 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 6

Developed - Undetained Areas

Hydrograph type = SCS Runoff Peak discharge = 119.55 cfs

Storm frequency = 100 yrs Time to peak = 12.03 hrs

Time interval = 2min Hyd. volume = 8.129 acft

Drainage area = 15.700 ac Curve number = 88

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 15.00 min

Total precip. = 7.801in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Developed - Undetained Areas

Q (cfs) Hyd. No. 6 -- 100 Year Q (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

_‘) T ——
0.00 0.00
0 2 6 8 10 12 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 7

Developed to South Pond

Hydrograph type = Combine Peak discharge = 147.24 cfs

Storm frequency = 100 yrs Time to peak = 12.03 hrs

Time interval = 2min Hyd. volume = 35.873 acft

Inflow hyds. = 2,6 Contrib. drain. area = 15.700 ac

Developed to South Pond

Q (cfs) Hyd. No. 7 -- 100 Year Q (cfs)
160.00 160.00
140.00 140.00
120.00 120.00
100.00 100.00

80.00 \ 80.00

60.00 \ 60.00

40.00 \ 40.00

20.00 \\ 20.00

0.00 ——— ‘ 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 8
Developed - To NE
Hydrograph type = SCS Runoff Peak discharge = 2513 cfs
Storm frequency = 100 yrs Time to peak = 12.03 hrs
Time interval = 2min Hyd. volume = 1.709 acft
Drainage area = 3.300 ac Curve number = 88
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 7.801in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Developed - To NE
Q (cfs) Hyd. No. 8 -- 100 Year Q (cfs)
28.00 28.00
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 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 9
Developed - Undetained SE
Hydrograph type = SCS Runoff Peak discharge = 70.82 cfs
Storm frequency = 100 yrs Time to peak = 12.03 hrs
Time interval = 2min Hyd. volume = 4.815 acft
Drainage area = 9.300 ac Curve number = 88
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 7.801in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Developed - Undetained SE
Q (cfs) Hyd. No. 9 - 100 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 30.00
20.00 20.00
10.00 10.00
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 10
South Existing Pond

Monday, 08 / 29 / 2016

Hydrograph type = Reservoir Peak discharge = 46.78 cfs

Storm frequency = 100 yrs Time to peak = 14.10 hrs

Time interval = 2min Hyd. volume = 34.610 acft

Inflow hyd. No. = 7 - Developed to South Pond Max. Elevation = 1368.07 ft

Reservoir name = South Pond Max. Storage = 12.145 acft

Storage Indication method used.

South Existing Pond

Q (cfs) Hyd. No. 10 -- 100 Year Q (cfs)
160.00 160.00
140.00 I 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 Q\ 40.00

20.00 \\ 20.00

0.00 - \ —_— 0.00
0 8 16 24 32 40 48 56 64 72
Time (hrs)

= Hyd No. 10 = Hyd No. 7 [[ITTTT] Total storage used = 12.145 acft
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Hyd.

No. 11

Developed - Total to Offsite SE

Monday, 08 / 29 / 2016

Hydrograph type = Combine Peak discharge = 72.60 cfs
Storm frequency = 100 yrs Time to peak = 12.03 hrs
Time interval = 2min Hyd. volume = 39.425 acft
Inflow hyds. = 9,10 Contrib. drain. area = 9.300 ac
Developed - Total to Offsite SE
Q (cfs) Hyd. No. 11 - 100 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 30.00
20.00 20.00
10.00 ,k \ 10.00
0.00 - m—— (.00
0 6 12 18 24 30 36 42 48 54 60
Time (hrs)

——— Hyd No. 11

——— Hyd No. 9

—— Hyd No. 10
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Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period
(Yrs) B D E (N/A)
1 27.8967 9.8000 0.7047 | -
2 76.3137 14.3000 0.8844 | -
3 1.2000 0.1000 0.0000 [ -
5 52.6224 11.2000 0.7497 | = -
10 55.1841 11.1000 0.7229 [ = -
25 60.7012 11.1000 0.7068 | @ -
50 66.9222 11.3000 0.7004 [ -
100 62.2794 10.1000 06624 | = -
File name: wich_IDF.IDF
Intensity = B/ (Tc + D)*E
Return Intensity Values (in/hr)
Period
(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60
1 4.18 3.40 2.90 2.55 2.29 2.08 1.91 1.78 1.66 1.56 1.48 1.40
2 5.57 4.54 3.85 3.35 2.97 2.67 2.43 2.23 2.06 1.92 1.80 1.69
3 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20
5 6.52 5.33 4.55 3.99 3.57 3.24 297 2.75 2.57 241 2.27 2.15
10 7.40 6.09 5.22 4.60 4.13 3.76 3.46 3.21 3.00 2.82 2.67 2.53
25 8.51 7.03 6.05 5.35 481 4.39 4.05 3.76 3.52 3.32 3.14 2.98
50 9.47 7.86 6.78 6.00 5.41 4,94 4.56 4.24 3.98 3.75 3.55 3.37
100 10.31 8.53 7.37 6.53 5.90 5.40 5.00 4.66 4.37 4.13 3.92 3.73

Tc = time in minutes. Values may exceed 60.

Precip. file name: wich 24hr.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 2.80 3.50 1.20 4.50 5.20 6.10 6.90 7.80
SCS 6-Hr 0.00 1.80 0.00 0.00 2.60 0.00 0.00 4.00
Huff-1st 0.00 1.55 0.00 2.75 4.00 5.38 6.50 8.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.00 1.75 0.00 2.80 3.90 5.25 6.00 7.10
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Line Alignment Flow Data Physical Data Line ID
Ne- Dnstr Line Defl Junc Known |Drng Runoff |Inlet Invert Line Invert Line Line N J-Loss |Inlet/
Line Length |angle Type Q Area Coeff Time El Dn Slope El Up Size Shape (Value |[Coeff Rim EI
No. (ft) (deg) (cfs) (ac) (€) (min) |(ft) (%) (ft) (in) (n) (K) (ft)
1 End 103.244| -57.811| DrGrt 0.00 0.60 0.73 15.0 1367.00 | 0.20 1367.26 Cir 0.013 | 0.91 1372.00
2 1 195.046| -33.438 | DrGrt 0.00 0.90 0.73 15.0 1367.31 | 0.20 1367.36 Cir 0.013 1.82 1374.00
3 2 133.630| 90.766 | Curb 0.00 1.00 0.73 15.0 1367.70 | 0.25 1368.08 Cir 0.013 | 0.50 1378.00
4 3 45261 | -0.784 | Curb 0.00 1.10 0.73 15.0 1368.14 | 0.25 1368.25 Cir 0.013 0.50 1378.00
5 4 130.380| 0.772 | Curb 0.00 0.60 0.73 15.0 1368.25 | 0.33 1368.68 Cir 0.013 | 1.00 1373.40
6 2 210.137| 0.635 | Curb 0.00 0.20 0.73 15.0 1367.70 | 0.20 1368.22 Cir 0.013 1.50 1381.00
7 6 32.390 | 92.383 | Curb 0.00 0.20 0.73 15.0 1368.12 | 0.20 1368.28 Cir 0.013 | 1.50 1380.50
8 7 34.776 | -98.996 | Curb 0.00 0.50 0.73 15.0 1368.28 | 0.20 1368.28 Cir 0.013 0.50 1380.50
9 8 145.516| 6.390 | DrGrt 0.00 0.80 0.73 15.0 1368.45 | 0.20 1368.24 Cir 0.013 | 1.51 1375.80
10 9 178.905| -90.204 | DrGrt 0.00 1.10 0.73 15.0 1368.74 | 0.33 1369.34 Cir 0.013 | 1.00 1375.80
11 9 149.810| -0.789 | Curb 0.00 1.00 0.73 15.0 1368.74 | 0.25 1369.14 Cir 0.013 | 050 1378.00
12 11 34514 | 3.286 |Curb 0.00 1.00 0.73 15.0 1369.12 | 0.33 1369.28 Cir 0.013 | 1.00 1378.00
13 End 68.584 | -72.060 | MH 0.00 0.00 0.00 15.0 1367.00 | 0.20 1367.18 Cir 0.013 0.31 1371.00
14 13 30.656 | -15.369 | DrGrt 0.00 0.00 0.00 15.0 1367.24 | 0.20 1367.38 Cir 0.013 | 1.71 1371.00
15 14 150.392| 65.363 | Curb 0.00 1.30 0.73 15.0 1367.30 | 0.33 1367.78 Cir 0.013 1.00 1376.00
16 14 89.753 | -3.050 |DrGrt 0.00 0.90 0.73 15.0 1367.30 | 0.25 1367.38 Cir 0.013 | 1.46 1371.00
17 16 144.707| -75.065| Curb 0.00 0.90 0.73 15.0 1367.53 | 0.33 1368.08 Cir 0.013 1.00 1376.00
18 End 234.127| -162.000 Curb 0.00 0.90 0.73 15.0 1366.00 | 0.33 1366.76 Cir 0.013 | 1.00 1372.00
19 End 219.863| -116.798 DrGrt 0.00 0.10 0.73 15.0 1362.00 | 0.20 1362.38 Cir 0.013 0.72 1366.00
20 19 249.085| 25.303 | Curb 0.00 0.90 0.73 15.0 1362.54 | 0.20 1363.08 Cir 0.013 | 1.21 1373.20
21 20 54.608 | -50.664 | Curb 0.00 1.00 0.73 15.0 1363.04 | 0.20 1363.36 Cir 0.013 1.22 1373.20
22 21 189.800| 50.839 | Hdwl 42.00 0.00 0.00 15.0 1363.10 | 0.21 1363.80 Cir 0.013 | 1.00 1371.00
23 End 209.757| 118.551| Curb 0.00 1.40 0.73 15.0 1367.00 | 0.25 1367.38 Cir 0.013 | 050 1375.50

Project File: sws.stm

Number of lines; 59

Date: 8/29/2016

Storm Sewers v10.40




Storm Sewer Inventory Report

Page 2

Line Alignment Flow Data Physical Data Line ID
Ne- Dnstr Line Defl Junc Known |Drng Runoff |Inlet Invert Line Invert Line Line N J-Loss |Inlet/
Line Length |angle Type Q Area Coeff Time El Dn Slope El Up Size Shape (Value |[Coeff Rim EI
No. (ft) (deg) (cfs) (ac) (€) (min) |(ft) (%) (ft) (in) (n) (K) (ft)
24 23 54.090 | 0.028 |Curb 0.00 1.30 0.73 15.0 1367.54 | 0.32 1367.15 Cir 0.013 | 1.00 1375.50
25 End 328.647| -133.536 Curb 0.00 1.20 0.73 15.0 1367.00 | 0.25 1367.24 Cir 0.013 1.40 1375.00
26 25 56.530 | 67.267 | MH 0.00 0.00 0.00 15.0 1367.84 | 0.32 1368.04 Cir 0.013 | 0.71 1375.50
27 26 158.642| 41.784 | DrGrt 0.00 1.60 0.73 15.0 1368.12 | 0.25 1368.83 Cir 0.013 1.00 1371.00
28 End 175.510| -42.027 | Curb 0.00 1.30 0.73 15.0 1370.00 | 0.20 1370.38 Cir 0.013 | 050 1380.00
29 28 50.471 | 0.440 |Curb 0.00 1.30 0.73 15.0 1370.35 | 0.25 1370.48 Cir 0.013 0.50 1380.00
30 29 146.566| 0.148 | DrGrt 0.00 1.00 0.73 15.0 1370.48 | 0.33 1370.96 Cir 0.013 | 1.00 1376.00
31 End 88.403 | -43.969 | DrGrt 0.00 0.10 0.73 15.0 1362.80 | 0.20 1362.88 Cir 0.013 1.17 1372.00
32 31 159.560| -47.602 | Curb 0.00 2.00 0.73 15.0 1363.63 | 0.20 1363.98 Cir 0.013 | 050 1378.00
33 32 28.090 | 6.165 | Curb 0.00 2.00 0.73 15.0 1365.10 | 0.20 1365.43 Cir 0.013 | 1.50 1378.00
34 33 47.513 | -93.237| Curb 0.00 0.10 0.73 15.0 1366.25 | 0.20 1366.36 Cir 0.013 | 1.50 1378.00
35 34 153.035| 87.426 | DrGrt 0.00 1.60 0.73 15.0 1367.20 | 0.20 1367.80 Cir 0.013 | 1.50 1374.00
36 35 228.563| -90.131| DrGrt 0.00 2.30 0.73 15.0 1367.75 | 0.20 1368.26 Cir 0.013 1.50 1373.40
37 36 165.000/ 91.738 | Curb 0.00 1.10 0.73 15.0 1368.71 | 0.20 1369.00 Cir 0.013 | 1.50 1381.50
38 37 14.000 | 89.609 | Curb 0.00 1.80 0.73 15.0 1369.14 | 0.20 1369.39 Cir 0.013 1.50 1381.50
39 38 36.767 | -91.753| Curb 0.00 2.00 0.73 15.0 1369.17 | 0.20 1369.24 Cir 0.013 | 050 1381.50
40 39 145.562| 0.080 | DrGrt 0.00 3.80 0.73 15.0 1369.24 | 0.20 1369.23 Cir 0.013 1.00 1376.50
41 End 63.727 | -175.162 Curb 0.00 0.20 0.73 15.0 1367.00 | 0.20 1367.48 Cir 0.013 | 129 1376.00
42 41 93.717 | 56.204 | Curb 0.00 1.30 0.73 15.0 1367.23 | 0.20 1367.48 Cir 0.013 1.50 1375.00
43 42 32.556 | -95.403| Curb 0.00 1.30 0.73 15.0 1367.52 | 0.20 1367.88 Cir 0.013 | 050 1375.00
44 43 156.150| -1.059 | DrGrt 0.00 1.10 0.73 15.0 1367.58 | 0.20 1367.88 Cir 0.013 1.49 1372.20
45 44 93.051 | -72.820| DrGrt 0.00 0.10 0.73 15.0 1367.89 | 0.20 1368.88 Cir 0.013 | 1.11 1374.10
46 45 105.603| 44.290 | DrGrt 0.00 1.00 0.73 15.0 1368.18 | 0.20 1368.30 Cir 0.013 | 064 1372.00

Project File: sws.stm

Number of lines; 59

Date: 8/29/2016
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Storm Sewer Inventory Report
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Line Alignment Flow Data Physical Data Line ID
Ne- Dnstr Line Defl Junc Known |Drng Runoff |Inlet Invert Line Invert Line Line N J-Loss |Inlet/
Line Length |angle Type Q Area Coeff Time El Dn Slope El Up Size Shape (Value |[Coeff Rim EI
No. (ft) (deg) (cfs) (ac) (€) (min) |(ft) (%) (ft) (in) (n) (K) (ft)
47 46 305.235 21.822 | DrGrt 0.00 0.60 0.73 15.0 1368.39 | 0.20 1369.00 Cir 0.013 | 050 1373.70
48 47 71.086 | 1.407 | Curb 0.00 2.00 0.73 15.0 1369.10 | 0.20 1369.28 Cir 0.013 0.50 1375.50
49 48 40.572 | 1.097 | Curb 0.00 1.50 0.73 15.0 1369.24 | 0.32 1369.38 Cir 0.013 | 1.00 1375.50
50 44 202.481| 84.501 | DrGrt 0.00 0.50 0.73 15.0 1367.89 | 0.20 1368.36 Cir 0.013 1.50 1374.50
51 50 253.524| -90.282 | DrGrt 0.00 1.50 0.73 15.0 1368.30 | 0.33 1369.18 Cir 0.013 | 1.00 1372.70
52 50 147.323| -0.778 | Curb 0.00 0.10 0.73 15.0 1368.30 | 0.20 1368.88 Cir 0.013 1.50 1380.50
53 52 37.307 | 85.612 | Curb 0.00 0.90 0.73 15.0 1368.69 | 0.20 1368.36 Cir 0.013 | 1.50 1380.00
54 53 29.797 | -87.384 | Curb 0.00 1.00 0.73 15.0 1368.87 | 0.20 1368.98 Cir 0.013 0.50 1380.00
55 54 151.002| 0.785 | DrGrt 0.00 1.10 0.73 15.0 1368.93 | 0.20 1369.28 Cir 0.013 | 1.19 1375.00
56 55 308.496| -48.917 | DrGrt 0.00 1.10 0.73 15.0 1369.33 | 0.20 1369.98 Cir 0.013 | 1.48 1376.00
57 56 159.418| 80.160 | Curb 0.00 1.10 0.73 15.0 1369.95 | 0.20 1370.28 Cir 0.013 | 1.50 1382.00
58 57 15.470 | 89.315 | Curb 0.00 1.00 0.73 15.0 1370.36 | 0.20 1370.29 Cir 0.013 | 1.49 1382.00
59 58 184.922| -82.759| DrGrt 0.00 2.40 0.73 15.0 1370.39 | 0.25 1370.88 Cir 0.013 1.00 1376.00

Project File: sws.stm

Number of lines; 59

Date: 8/29/2016
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Storm Sewer Summary Report

Page 1

Line Line ID Flow Line Line Line Invert Invert Line HGL HGL Minor HGL Dns Junction
No. rate Size shape |[length |EL Dn EL Up Slope Down Up loss Junct Line Type
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.

1 27.21363.244 Cir 1367.00 1367.21 0.201 1368.69 | 1369.32 (0.37 1369.69 End DropGrate
2 25.99366.046 Cir 1367.31 1367.70 | 0.200 1369.69 | 1370.00 |(0.57 1370.56 1 DropGrate
3 8.60 183.630 Cir 1367.70 1368.04 | 0.255 1370.56* | 1371.46* |n/a 1371.64 2 Curb-Horiz
4 5.44 15| 45.26Cir 1368.14 1368.25 | 0.255 1371.64* | 1371.96* |n/a 137212 3 Curb-Horiz
5 1.99 180.380 Cir 1368.25 1368.68 | 0.325 1372.12* | 1372.24* |n/a 1372.28 4 Curb-Horiz
6 15.1424D.137 Cir 1367.70 1368.12 | 0.200 1370.56* | 1371.50* |[n/a 1372.05 2 Curb-Horiz
7 14.5624| 32.39Cir 1368.12 1368.18 | 0.200 1372.05* | 1372.18* |n/a 1372.68 6 Curb-Horiz
8 13.9724| 34.776ir 1368.28 1368.35 | 0.200 1372.68* | 1372.81* |n/a 1372.97 7 Curb-Horiz
9 12.59245.516 Cir 1368.45 1368.74 | 0.200 1372.97% | 1373.42* |n/a 1373.80 8 DropGrate
10 3.65 138.905 Cir 1368.74 1369.32 | 0.325 1373.80* | 1374.37* |n/a 1374.51 9 DropGrate
11 6.60 18p.810 Cir 1368.74 1369.12 | 0.255 1373.80* | 1375.36* |[n/a 1375.59 9 Curb-Horiz
12 3.32 15| 34.51€ir 1369.12 1369.24 | 0.325 1375.59* | 1375.68* |n/a 1375.79 11 Curb-Horiz
13 9.86 18| 68.58&ir 1367.00 1367.14 | 0.200 1368.21% | 1368.99* |[n/a 1369.14 End Manhole
14 9.89 18| 30.65€ir 1367.24 1367.30 | 0.200 1369.14* | 1369.41* |n/a 1370.24 13 DropGrate
15 4.32 150.392 Cir 1367.30 1367.79 | 0.325 1370.24* | 1370.92* |n/a 1371.11 14 Curb-Horiz
16 5.81 18| 89.758ir 1367.30 1367.53 | 0.255 1370.24* | 1370.52* |n/a 1370.76 14 DropGrate
17 2.99 184.707 Cir 1367.53 1368.00 | 0.325 1370.76* | 1371.07* |n/a 1371.17 16 Curb-Horiz
18 2.99 234127 Cir 1366.00 1366.76 | 0.325 1366.70 | 1367.80 |[n/a 1367.91 End Curb-Horiz
19 48.4426Pp.863 Cir 1362.00 1362.44 | 0.200 1364.26* | 1365.92* |[n/a 1366.44 End DropGrate
20 48.22380.085 Cir 1362.54 1363.04 | 0.200 1366.44* | 1367.74* |n/a 1368.62 19 Curb-Horiz
21 45.2936| 54.60€ir 1363.04 1363.15 | 0.200 1368.62* | 1368.87* |[n/a 1369.65 20 Curb-Horiz
22 42.0038p.800 Cir 1363.10 1363.50 | 0.211 1369.65* | 1371.64* |[n/a 1372.78 21 OpenHeadwall
23 8.90 28p.757 Cir 1367.00 1367.54 | 0.255 1368.15* | 1371.94* |n/a 1372.35 End Curb-Horiz
24 4.32 15| 54.09Cir 1367.54 1367.71 0.325 1372.35% | 1372.59* |n/a 1372.78 23 Curb-Horiz

Project File: sws.stm

Number of lines; 59

Run Date: 8/29/2016

NOTES: Return period =5 Yrs. ; *Surcharged (HGL above crown).
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Storm Sewer Summary Report

Page 2

Line Line ID Flow Line Line Line Invert Invert Line HGL HGL Minor HGL Dns Junction
No. rate Size shape |[length |EL Dn EL Up Slope Down Up loss Junct Line Type
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.

25 9.08 228.647 Cir 1367.00 1367.84 | 0.255 1368.08 | 1369.43 |[n/a 1369.68 End Curb-Horiz
26 5.22 15| 56.53Cir 1367.84 1368.02 | 0.325 1369.68* | 1370.05* |[n/a 1370.25 25 Manhole

27 5.31 158.642 Cir 1368.12 1368.53 | 0.255 1370.25% | 1371.32* |n/a 1371.62 26 DropGrate
28 11.61185.510 Cir 1370.00 1370.35 | 0.200 1371.30% | 1373.48* |n/a 1373.81 End Curb-Horiz
29 7.45 15| 50.47Cir 1370.35 137048 | 0.255 1373.81% | 1374.48* |n/a 1374.77 28 Curb-Horiz
30 3.32 18p.566 Cir 1370.48 1370.96 | 0.325 137477 | 1375.16* |n/a 1375.27 29 DropGrate
31 50.8948| 88.408ir 1362.80 1362.98 | 0.201 1367.00* | 1367.11* |n/a 1367.41 End DropGrate
32 51.4848p.560 Cir 1363.63 1363.95 | 0.200 1367.41 | 1367.57 |[n/a 1367.72 31 Curb-Horiz
33 45.4442| 28.09Cir 1365.10 1365.15 | 0.200 1368.00 | 1368.05 |[n/a 1368.71 32 Curb-Horiz
34 39.4136| 47.518ir 1366.25 1366.35 | 0.200 1369.25% | 1369.42* |n/a 1370.14 33 Curb-Horiz
35 39.58363.035 Cir 1367.20 1367.50 | 0.200 1370.20* | 1370.74* |n/a 1371.47 34 DropGrate
36 35.292@8.563 Cir 1367.75 1368.21 0.200 1371.47* | 1372.11* |n/a 1372.69 35 DropGrate
37 28.2836p.000 Cir 1368.71 1369.04 | 0.200 1372.69* | 1373.47* |n/a 1374.25 36 Curb-Horiz
38 24.7430| 14.00Cir 1369.14 1369.17 | 0.200 1374.25% | 1374.30* |n/a 1374.89 37 Curb-Horiz
39 18.9324| 36.76Tir 1369.17 1369.24 | 0.200 1374.89% | 1375.15* |n/a 1375.43 38 Curb-Horiz
40 12.62245.562 Cir 1369.24 1369.53 | 0.200 1375.43* | 1375.89* |n/a 1376.14 39 DropGrate
41 55.8648| 63.72Cir 1367.00 1367.13 | 0.200 1369.25 | 1369.74 |n/a 1370.57 End Curb-Horiz
42 55.7748| 93.71Cir 1367.23 1367.42 | 0.200 1370.57 | 1370.69 |[n/a 1371.29 41 Curb-Horiz
43 52.2448| 32.55€ir 1367.52 1367.58 | 0.200 1371.29 | 137132 |n/a 1371.47 42 Curb-Horiz
44 49.3248p.150 Cir 1367.58 1367.89 | 0.200 137147 | 137161 |n/a 1371.99 43 DropGrate
45 16.3030| 93.05Cir 1367.89 1368.08 | 0.200 1371.99* | 1372.14* |n/a 1372.33 44 DropGrate
46 16.23305.603 Cir 1368.18 1368.39 | 0.200 1372.33* | 1372.50* |n/a 1372.61 45 DropGrate
47 13.48285.235 Cir 1368.39 1369.00 | 0.200 1372.61* | 1373.69* |n/a 1373.83 46 DropGrate
48 11.5718| 71.08€ir 1369.10 1369.24 | 0.200 1373.83* | 1374.70* |n/a 1375.03 47 Curb-Horiz

Project File: sws.stm

Number of lines; 59

Run Date: 8/29/2016

NOTES: Return period =5 Yrs. ; *Surcharged (HGL above crown).
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Storm Sewer Summary Report

Page 3

Line Line ID Flow Line Line Line Invert Invert Line HGL HGL Minor HGL Dns Junction
No. rate Size shape |[length |EL Dn EL Up Slope Down Up loss Junct Line Type
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.

49 4.98 15| 40.572ir 1369.24 1369.37 | 0.325 1375.03* | 1375.27* |n/a 1375.53 48 Curb-Horiz
50 31.6326R.481 Cir 1367.89 1368.30 | 0.200 1371.99% | 1372.45* |n/a 1372.92 44 DropGrate
51 4.98 283.524 Cir 1368.30 1369.12 | 0.325 1372.92% | 1373.49* |n/a 1373.61 50 DropGrate
52 26.163@[7.323 Cir 1368.30 1368.59 | 0.200 1372.92* | 1373.14* |n/a 1373.46 50 Curb-Horiz
53 25.9736| 37.30Cir 1368.69 1368.77 | 0.200 1373.46% | 1373.52* |n/a 1373.83 52 Curb-Horiz
54 23.3536| 29.79Tir 1368.87 1368.93 | 0.200 1373.83* | 1373.87* |n/a 1373.96 53 Curb-Horiz
55 20.6438(1.002 Cir 1368.93 1369.23 | 0.200 1373.96% | 1374.34* |n/a 1374.67 54 DropGrate
56 17.92308.496 Cir 1369.33 1369.95 | 0.200 1374.67* | 1375.25* |n/a 1375.56 55 DropGrate
57 14.63249.418 Cir 1369.95 1370.26 | 0.200 1375.56* | 1376.23* |[n/a 1376.73 56 Curb-Horiz
58 11.0824| 15.47Cir 1370.36 1370.39 | 0.200 1376.73 | 1376.77* |n/a 1377.06 57 Curb-Horiz
59 7.97 184.922 Cir 1370.39 1370.87 | 0.255 1377.06* | 1378.12* |n/a 1378.44 58 DropGrate

Project File: sws.stm

Number of lines; 59

Run Date: 8/29/2016

NOTES: Return period =5 Yrs. ; *Surcharged (HGL above crown).
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Proj. file: sws.stm

Storm Sewer Profile
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Storm Sewer Profile Proj. file: sws.stm
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