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SIENA LAKES
DRAINAGE ANALYSIS
JUNE 2014

INTRODUCTION

This report contains supporting documentation and calculations to provide detention, water
quality and channel protection for Siena Lakes. The plat is located to the west of the
intersection of 37" Street North and Hoover in Northwest Wichita. The site will be
developed with residential single family homes.

EXISTING CONDITIONS

The existing site is currently used for agricuitural uses with row crops planted on an annual
basis. There are no established waterways on or adjacent to the site. It is approximately 1.5
miles away from the Arkansas River in an area that is prone to sandy soils and relatively
shallow groundwater. The onsite soils are 56% Carwile Clay Loam (west and south), 29%
Naron Fine Sandy Loam (north and east) and 15% Pratt L.oamy Fine Sand (northeast corner).
Carwile is a hydrologic soil group D Soil, Naron is a hydrologic soil group C soil and Pratt is
hydrologic soil group A soil.  There is approximately 67 acres of offsite area to the
northwest that has the potential to drain to this site. PEC is developing road plans that will
improve the street ditches and further increase the potential for that stormwater to enter the
site and has asked that we provide a 24" pipe to 37™ Street North to accommodate a portion
of that drainage. Ridge Port North 4™ was developed adjacent to this site and has backyard
basins in the rear yards that have: been sized to handle a limited amount of water from this
site. In addition, the drainage plan for that addition indicates that approximately 110 cfs of
offsite drainage from our site'is projected to drain through that addition. A 36” pipe stub was
constructed at Lakeway and a 36 SWS is available at the southwest corner of this site to
accommodate that drainage. A copy-of the drainage plan is included at the back of this report.

DEVELOPED CONDI"[_’ION S

The site will be developed with single family homes. As mentioned, a pipe system will be
extended north to 37 Street North to provide a route for some of the storm water in that
area. Two detention ponds are proposed on site to provide detention, water quality treatment
and channel volume protection. Because the constructed ponds will have exposed
groundwater, water from:roadways will be pretreated through the installation of Snout hoods
in spécially;” designed inlets along the roads. Based on soil borings, the expected static pool
of the:porids:will be:approximately 1322. The two pipe systems that will drain the site to the
south will be ‘constructed:in a manner where the first-two feet of storage in the pond will be
dlrected inwardly- into- the onsite-ponds. After the storm water ponds have impounded two
feet deep to: an clevation 6f 1324, the system will begin to drain south through those pipe
systeins. [ additioito the ponds draining south through the new pipes, we are expecting the
ponds to infiltrate at a rate of 2-6 inches per hour due to the sandy nature of the subsurface
soils. To be:conservative, we are using a rate of 27 per hour for a base infiltration rate.
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HYDROLOGY

The site has been analyzed using HEC-HMS using SCS.-rﬁethodology. The developed arcas

of the site have a composite curve number of 84 due to the combination of group D soil along
the west and south areas of the site and group C and A soils in the other areas. Due to the
relatively short drainage paths, a standard Tc of 15 minutes was used for all developed areas
of the site. The offsite area to the northwest is very flat with:approximately .01% slope in
some areas but a conservative 60 minute Tc was used for modeling that flow.

The site runoffs are as follows:

Southwest Main Dev South Exist Developed Existing Site | Developed Site
Exist (From Ponds) Undetained Total Total
2 year 30 9.0 4 6.0 31 15
5 year 51 12 54 8.7 52 18
10 year 70 19 6.7 11 71 20
25 year 89 26 8.1 13 90 26
100 year 132 42 11 i8 134 43

Note: Site Total includes offsite runoff that is unchanged in both existing and developed

As shown in the table above, our hydrologic model indicates that more water is coming {rom
the site than the original drainage plan for Ridge Port North 4™ had shown. However, due to
the large size of the groundwater ponds and the relatively small size of the outlet pipe
systems, the anticipated runoff is reduced to significantly below both our calculations and
those shown in the other drainage plan.

POND ROUTING INFORMATION

As mentioned above, the pond will have two outlet systems for storm water. The first two
feet of pond will provide water quality treatment and channel protection volumes, but was
not included in the hydrology calculations above to be conservative.

Arca Proposed
Stage Outlet

(sg-ft) (cfs)
1322 422 9
1323 4.50 9
1324 4.77 9
1325 5.05 20
1326 5.33 46
1327 5.60 56
1328 5.88 60

The 9 cfs hoted for release rate from 1322 to 1324 is infiltration into the groundwater due to
the sandy nature of the onsite soils. As mentioned in the report above, an infiltration rate of 2
inchers per hour was used to derive that number. The summary of the detention ponds in the
100-yr storm are as follows;
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.Reserve A.Pond -

Peak Inflow - 227 cfs.
Peak Outflow - 42 ¢fs
Peak W.S. - 1326.6
Peak Storage — 30.6 ac-ft

Water Quality / Channel Protection Volume

Water quality for the site will be provided in two ways. First, the implementation of Snout
water quality treatment hoods in'modified inlets at all roadway inlets to pretreat that runoff.
Second, the wet ponds will provide the remaining treatment. Channel protection volume for
the entire site will be provided by the pond at the north end. The water quality volume for
the site was .calculated to be 0.85 ac.-ft. (50% reduction due to wet pond). The channel
protection volume required for the entire site is 2.88 ac-ft. The water quality volume is
nested within the channel protection volume. The site will retain 100% of the site runoff
during first flush type rain events:and does not release water until the water has impounded
2" above the estimated static pool elevation of 1322. Approximately 8.99 acre-feet of storage
is provided between the static pool and the overspill elevation of the pond described above
with no release other than infiltration into the ground. See the spreadsheet included in this
report for water quality and channel protection calculations.
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HYDROLOGIC OUTPUT



Project : sienalakes
Basin Model : Existing
Jun 05 19:34:20 CDT 2014 .

HEC-H

MS




Project: sienalakes Simulation Run: Existing 002 ' Year

Start of Run:
End of Run:

01Jun2014, 00:00
02Jun2014, 00:03

Basin Model: Existing

Meteorologic Madel:

002 year

Compute Time: 04Jun2014, 17:08:03  Control Specifications: Control 1

Hydrologic Dréinage Areal Peak DischargleTime of Peak Volume
Element (MI2) (CFS) (IN)
Offsite 0.105 17.2 01Jun2014, 13:36 | 0.96
Main 0.052 21.3 01Jun2014, 12:36 |1.28
West 0.003 3.8 01Jun2014,12:09 | 2.01
SW Total 0.160 301 014un2014, 12:45 1.08
South 0.003 3.8 01Jun2014, 12:.09 | 2.01
‘Site Total 0.163 130.8 01Jun2014, 12:45 1.10




Project: sienalakes

Startof Run;
End of Run:

01Jun2014; 00:00
02Jun2014, .00:03

Basin Model;
Meteorologic Model:

Simulation Run: Existing 005 Year

Existing
005 year

Compute Time: 04Jun2014, 17:08:06 Control Specifications: Control 1

Peak DischargleTime of Peak

Volume

Hydrologic Drainage Area

Element (Mi2) (CFS) (IN)
Offsite 0.105 30.3 01Jun2014, 13:33  |1.60
Main 0.052 34.8 01Jun2014, 12:33  |2.02
West 0.003 54 01Jun2014, 12:09 ;2.90
SW Total 0.160: 51.1 01Jun2014, 12:45 1.76
| South 0.003: 5.4 01Jun2014, 12:09 |2.90
Site Total 0.163 '52.1 01Jun2014, 12:45 1.78




Project:, sienalakes

Start of Run:
End of Run:

01Jun2014, 00:00
02Jun2014, 00:03

Simulation Run: Existing 010 Year

Basin Modet: Existing

Meteorologic Model:

010 year

Compute Time: 04Jun2014, 17:08:09 Control Specifications: Control 1

Hydrologic Drainage.Area| Peak DischargleTime of Peak Volume
Element (MI2) (CFS) _ (IN)
Offsite 0.105: 42.0 01Jun2014, 13:30 |2.17
Main 0.052 46.3 01Jun2014, 12:33 | 2.65
West 0.003 6.7 01Jun2014,12:09 |[3.63
SW Total 0.160 69.6 01Jun2014, 12:45 |2.36
-South 0.003 6.7 014Jun2014, 12:09 3.63
‘Site Total 0.163 70.8 01Jun2014, 12:45 |2.38




Project: sienalakes - Simulation Run: Existing"ozs‘?:ear

Start of Run:
End of Run:

-Compute Time: 04Jun2014,17:08:11

01JUn%Q14, 00:00
02Jun2014, 00:03

Basin Model: Existing

Meteorologic -Model:
Control Specifications: Control 1

025 Year

Hydrologic Drainage Areal Peak Dischargkf‘im'e of Peak Volume
Element (Mi2) (CFS) (IN)
Offsite 0.105 54.4 01Jun20i4, 13:30 |2.78

’ ‘Main 0.052 58.3 01Jur’_12014, 12:33 13.32
West 0.003 8.1 01Jun2014, 12:.06 | 4.38
SW Total 0.160. 89.0 01Jun2014,12:45 |2.98
South 0.003 8:1 01Jun2014,12.06 (4.38
Site Total 0.163. 80.4 01Jun2014, 12:45 [ 3.01




Project: sienalakes  Simulation Run: Existing 100 Year

Start of Run: . 01Jun2014, 00:00 Basin Model: Existing
End of Run:  02Jun2014, 00:03 Meteorologic Model: 100 year
Compute Time: 04Jun2014,17:08:14 Control Specifications: Control 1

Hydrologic " | Drainage Areal Peak DischarJeTime of Peak Volume
Element (MI12) (CFS) (IN)
Offsite 0.105 82.2 01Jun2014, 13:27 |4.15
Main 0.052 84.5 01Jun2014, 12:33 |4.80
West 0.003 10.9 01Jun2014, 12:06 | 6.00
SW Total 0.160 132.4 01Jun2014, 12:45 14.39
South 0.003 10.9 01Jun2014, 12:06 [6.00
Site Total 0.163 134.3 01Jun2014, 12:45 |4.42




Project : sienalakes
Basin Model : Developed
Jun 05 19:34:15 CDT 2014

HEC-HMS

Offsite 1%%.;
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Project: sienalakes Simulation Run: Developed 002 Year

Start of Run:  01Jun2014, 00:00
End of Run: 02Jun2014, 00:03

Compute Time: 04Jun2014, 17:07:51

Basin Model:

Meteorolo

gic Model:

Developed
002 year
Control Specifications: Control 1

Hydrologic Drainage Areal Peak Dischargelime:of Peak Volume
Elemeént (MI2) (CFS) (IN)
Offsite 0.105 23.2 01Jun2014, 13:.00 |0.98
Main 0.054 65.1 0'1Jun20l14, 12:09 1.93
Ponds (Composite) |0.159 9.0 01Jun2014, 00:00 |2.11
West Undetained 0.063 36 01Jun2014, 12:09 1.93
-South undetained 0.002 2.4 01Jun2014, 12:09 |1.93
Site Total 0.164 15.0 01Jun2014, 12:09 |2.10




Project” sienalakes  Simulation Run: Developed 005 Year

Start of Run:  01Juri2014, 00:00

End of Run:

02Jun2014, 00:03

Basin*Modél:
Meteorologic Model:

Developec_:l
005 year

Compute Time: 04Jun2014, 17:07:53 Control Specifications: Contro! 1

Peak Dischargle'l_’ime of Peak

Hydrologic Drainage Area Volume
Element (MI2) (CFS) . (IN)
Offsite 0.105 41 1 01Jun2014, 12:57 [ 1.63
Main 0.054 94.4 .01Jun2014,12:09 |[2.80
Ponds (Composite) |0.159 [11.5 01Jun2014, 15:39 |2.20
| West Undetained 0.003 5.2 01Jun2014, 12:09 [2.80
South.undetained 0.002 35 01Jun2014, 12:09 | 2.80
Site Total 0.164 17.7 01Jun2014, 12:09 |2.22
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Project. 'sienalakes Simulation Run: Developed.010 Year

Start of Run:
End:of Run:

01Jun2014, 00:00
02Jun2014, 00:03

Basin Model:
Meteorologic-Model:

Developed
010 year

Compute Time: 04Jun2014, 17:07:56  Control Specifications: Control 1

Hydrologic Drainage Area| Peak Dig.chérgle'l‘img of Peak Volume
Element (MI2) .(CFS) (IN)

| offsite 0.105 57.0 01Jun2014, 12:57  [2.20
Main "10.054 118.2 01Jun2014, 12:09 | 3.53
Ponds (Composite) [0.159. 18.6 01Jun2014,.15:03 |2.66
West Undetained  |0.003 6.6 01Juh2014, 12:09 |3.53
South undetained 0.002 4.4 01Jun2014,12:09 |3.53
Site Total 0.164 19.9 01Jun2014, 12:09 |2.69




Project: sienalakes  Simulation Run: Developed 025 Year

Start:of Run: ~ 01Jun2014, 00:00
End of Run: 02Jun2014; 00:03
Compute Time: 04Jun2014, 17:07:59 Control Specifications: Controf 1

Basin Model: Developed
Meteorologic Model: 025 Year

Peak DischardeTimedof Peak

Hydrologic Drainage Area Volume
Element (MI2) (CFS) (IN)
Offsite 0.105 73.9 01Jun2014, 12:57 |2.82
Main 0.054 142.2 O1JU"HZO14, 12:06 [4.27
Ponds (Composite) | 0:159. 25.8 01Jun2014, 14:45 {3.20
West Undetained 0.003 7.9 01Ju,r)20:14, 12:06 |4.27
Sodth undetained ~ |0.002 5.3 01Jun2014, 12:06 | 4.27
Site Total 0.164 26.4 01J0n2014, 14:.45 |3.24
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Project: sienalakes  Simulation Run: Developed 100 Year

Basin Model:

Start:0f Run:  01Jun2014, 00:00 Developed
End of Run: 02Jun2014, 00:03 Meteorologic Model: 100 year
Compute Time: 04Jun2014, 17:08:01  Control Specifications: Control 1
Hydrologic Drainage Areal Peak DiséhargleTime of Peak Volume
Element (MI12) (CFS) . {IN)
Offsite 0.105 111.5 01Jun2014, 12:54 [4.20
Main 0.054 193.7 01Jun2014, 12:06 |5.88
Ponds (Composite) | 0.159 41.8 01Jun2014, 14:30 |4.41
West Undetained 0.003 10.8 01Jun2014, 12:06 [5.88
South undetained 0.002 7.2 01Jun2014, 12:06 |5.88
Site Total 0.164 427 01Jun2014, 14:27 | 4.46




Project;:  sienalakes
Simulation Run: :Developed 100 Year Reservoir:  Ponds (Composite)

Start of Run: 01Jun2014,,00:00 Basin Model: Developed
End of Run: 02Jun2014,00:03 Meteorologic Model: 100 year
Compute Time:  04Jun2014, 17:08:01 Control Specifications:  Control 1

Volume Units: IN

~Computed Results

Peak Inflow - 226.9 (CFS) Date/Time of Peak Inflow : 01Juh2014, 12:09
Peak Outflow 41.8 (CFS) Date/Time of Peak Qutfiow : 01Jun2014, 14:30
Total Inflow : 477(IN) . Peak Storage: 30.6 (AC-FT)

Total Outflow : 4.41(IN) Peak Elevation : 13266 (FT)
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Tabls 4-13 - Volumstrie Runoff Cosfficlents by Land Use and Hydrologie Sail Group

table 4-13

Unisturtad Wonds, Meactw of Ag Land
(Rpd -

table 4-13

Turt or Drslurted Suits {Ros))

percent of impervious area /100

imipenvious Cover (Rul

percent of wooded area /100

R 0.04
v ]
Reo 022
s} 0.68
Ry 095
I 0.3z

water quolity protection volume facre-feet)

Table 44 Average Iinpervioisiess par Land Use (Sourge NRCS, TR-65)

£Averageih
S TPENVIOUS 2.

Urban Districts:

Commercial and business | 85%

Industrial | T2%

Residential districts by average lot size:

/8 acre orless {town house) 65%
14 acre’ 38%

1/3 acre 30%

1/2 acre 25%

1.acre 20%

2 acres! 12%

P 1.2 water quelity roinfoll depth (1.2 inches for Sedgwick County)
Ry see above
A see above

Wy T §117000] ac-ht

[Use 1/2 this velume when a permanent wet pond is used for detention}

Qv 2. 2 (PRI water quality protection volume (inches)
P 1.2 water quality rainfall depth (1.2 inches for Sedgwick Caunty)
R see above .
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