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3. Project Overview

The proposed project is a building addition to an existing building (Phase 1} and parking lot on the south
side of the lot. The new building addition will be contained in a 31,150 square foot building footprint.
This entire project is contained on 3.59 acre site. The site is construction ready. No improvement or
modification is proposed for the existing detention pond, completed in 2017 with and for Phasel.

The topography of the site is a gentle slope west to the east. The existing storm sewer detention system
for Phase 1is in place on the east side of the site on the east side of the Phase 1 building. An additional
amount of detention will be required to accommodate the additional building area (Phase 2) which is
provided with this project.

4. Drainage Assessment of the Project Site —Phase 2

Due to the slope of the site and the need for a flat slab, the bench and fill grading method was used for
the site along with the need to have positive drainage away from the building, drainage areas directing
storm water into new storm sewer catchments that forces storm water into the detention pond. The
remainder of the site grading directs pervious areas and impervious areas away from the building and
drainage to the proposed detention pond. Design requirements call for a piping system with a minimum
capacity for the 10 year event, with the 100 year storm event being routed overland in an above grade
manner such as swales and gutters. To insure that higher frequency storms would not cause any
ponding problems or inundation of parked vehicles, the structures and piping system have been
designed to the 100 year event flows. With the relatively small drainage areas, these flows are low and
pipe sizes are 15 inch used to capture the grass area between the building and SE Hamblen Road inch
draining to the detention pond.

5. Design and Methodology

The method for evaluating HT Solutions was the use of a PondPack Model. Both Pre-Development and
Post-Development conditions were considered:

e PondPack V8i
e TR-55 Unit Hydrograph Method
= 2-year, 10-year and 100-year Return Frequency storms
= AMCII Soil Moisture conditions
= 24-Hour SCS Type Il Rainfall Distribution
*  SCS Runoff Curve Numbers per APWA 5600 (Table 5602-3)

Curve number calculations were calculated based on APWA 5600 for the Kansas City area. The pre-
development curve number is 74. The calculations for the post-development curve number are located
below.



Table 5.1 —Curve Number Calculations

Type Area (ac) CN
Undeveloped 0.28 74
Undeveloped 0.32 74

Impervious 1.01 98

Total 1.61 89
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Time of concentration was considered using TR-55; however, due to the small size of the drainage basin
and the amount of impervious area on the site that will just be conveying sheet flow, a time of
concentration of 5 minutes was assumed. This is the minimum time of concentration per APWA 5600.

Per APWA Section 5608.4 and City of Lee’s Summit criteria, the post-development discharge rates from
the site shall not exceed those indicated below:

¢ 50% storm peak rate less than or equal to 0.5 cfs per site acre

e 10% storm peak rate less than or equal to 2.0 cfs per site acre

e 1% storm peak rate less than or equal to 3.0 cfs per site acre

The existing and proposed drainage area is 1.61 acres and flows to the same single point of interest
where the proposed detention pond is located. Therefore, no off-site drainage will be bypassing the
detention pond. The table below states the discharges for the allowable discharge rates per APWA 5600
and pre-development and post-development discharge rates.

Table 5.2 -Discharge Rates

2-year 10-year 100-year
APWA Allowable
; 0.81 3.22 4.83
Discharge Rates
Pre-Development
) 2.04 4.45 7.99
Discharge Rates
Post-Development
: 0.80 2.33 4.83
Discharge Rates

APWA 5608.4 also requires a 40-hour extended release of the water quality storm event (1.37”/24-hour
rainfall) per Section 8.10 of the BMP Manual. The detention facility will release the water quality event
over a 40-hour period. The perforated riser structure contains a 1” orifice at the base elevation of
986.95 and another 1” orifice at elevation 987.40 to achieve the 40-hour extended detention. The Time
vs. Volume graph is located in the Design Calculations Section.
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The existing detention pond (Phase 1) serves the existing building and parking lot. It was also designed
to accommodate some of the Phase 2 building and the new parking lot on the south side of the lot, per
the storm drainage report for the Phase 1 project, constructed in 2016-2017. No new drainage has been
designed to go to the existing pond and no modifications are anticipated.

To meet the APWA allowable peak flow requirements stated above in Table 5.2, the concrete riser box
was designed with 1-1.5” orifice at elevation 988.20, a 6”x6” opening at elevation 989.35, and a 9”
diameter slotted opening on top of the riser box. The 6”x6” opening will be fitted with #4 rebar at a
spacing of 3" to catch debris. This will allow the structure to meet the APWA allowable peak flow rates
stated above in Table 5.2 for the 2-year, 10-year and 100-year discharges. For more information,
Pondpack calculations can be seen in the Design Calculations Section.

6. Emergency Spillway Design

APWA 5600 also requires an emergency spillway in the detention pond sized for the 100-year event,

assuming 100% clogging of the primary outlet works and zero available storage in the detention pond.

The emergency spillway will be 10-feet in length at an elevation of 992.7. This will meet the

requirements for the 0. 5 feet of freeboard according to APWA 5600. The freeboard for the clogging o ot ”; X
condition is 0.7 feet and, WI|| not)meet the APWA 5600 requirement of 1.0 feet. A waiver will be i~

submitted. Emergency splllway calculations can be found in the Design Calculations Section.

7. Rip Rap Design

The downstream channel riprap and spillway was designed using the guidance from USACE Hydraulic
Design Criteria, Sheet 712-1, Stone Stability, and Velocity vs. Stone Diameter. The riprap layer thickness,
length, and width were designed in accordance with the MoDOT Design Standard 609.70C. The
calculated gradation for the 165 pcf stone is as follows for the riprap channel:

Avg. Stone Diameter (inches) Stone Weight (lbs)
D1oo 24 691
Dso 15 205
Dis 10 102

8. Temporary Erosion and Sediment Control

During construction and prior to paving, it will be necessary to control erosion and sediment from the
site during storms with in the construction timeframe. To insure that sediment does not enter the
existing storm system or runs off to the existing street, perimeter containment is controlled by silt fence
installation, inlet protection and an engineered detention release structure. To keep construction traffic
from tracking silt and debris onto the adjacent city street, a stabilized rock construction entrance will
need to be installed. These erosion control devices, and their maintenance throughout the construction
timeframe, are required by ordinance and the details for them are referenced by the City’s Design and
Construction Manual and shown on Detail Sheets 7 and 8.
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Post development water quality will be addressed through the use of water quahty detention release Y
structure wrthm the detention pond, The owner will need to have a routine maintenance pollcy for the

s

cleamng, reparr and replacement of the detentlon release structure.
9. Conclusion

The proposed project is a building addition to an existing building (Phase 1) and parking lot on the south
side of the lot. The report has been prepared to evaluate the stormwater discharge at the site to ensure
the requirements of APWA 5600 are met. The detention pond and release structure was designed to not
increase peak discharges from existing conditions as well as meeting the maximum releases from APWA
5600 for the 2-year, 10-year, and 100-year discharges. It is not anticipated that the HT Solutions
Development will have any downstream impacts.

10. Design Calculations and Exhibits

See the attached for drainage area calculations, flows, pipe sizing, inlet sizing and water quality
calculations for Phase 2. In addition, the report for Phase 1 is included.
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