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General Conditions: 

Sequoia, Lee’s Summit: 

Development Type:  Residential 

Parcel ID Number: 61-320-01-06-00-0-00-000, 61-310-05-12-00-0-00-000,

61-310-06-01-00-0-00-000, 61320-07-01-00-0-00-000

Location: 500 NW Olive Street 

Lee’s Summit, Missouri 

Watershed Name: Cedar Creek 

Total Site Acreage: 164,764 sq. ft. (3.783 Acres) 

Disturbed Site Acreage: 164,764 sq. ft. (3.783 Acres) 

Offsite Area Draining Over Site:       0 sq. ft.   (0.00 Acres) 

Soil Type: 10082 – Arisburg 

10128 – Sharpsburg 

10181 - Udarents 

Assumed Hydrologic Group: B 

Methodology: 

For purposes of determining storm water runoff quantities, the Rational Method will be used. 

Resources used in the preparation of this report include APWA 5600. 
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Existing Condition Analysis: 

 

Prior to the proposed development, the site under consideration is partially developed.  There are 

three houses and a variety of sheds on the property along with associated drives.  The site is 

bordered on the west by railroad right-of-way, on the east by Olive Street (except for cut outs at 

the northeast and southeast corners), on the north by commercial and residential property, and on 

the south by residential property. 

 

The site slopes to the east and west generally from a ridge running from the northeast part of the 

lot to the southwest part of the lot.  Runoff flowing to the west drops a maximum of 14 feet to 

the low point at the northwest corner.  Most of the runoff bleeds off the site along the west 

property line.  Runoff flowing to the east drops a maximum of 7 feet to the low point at the 

southeast corner.  The east part of the property adjoining Olive Street drains into an existing 

ditch at the west side of Olive Street. 

 

The site is located in Zone “X”, area outside of the 0.2% annual chance floodplain.  The nearest 

100-year flood way is located approximately 3,900 feet southwest of the site near NW Blue 

Parkway and NW Executive Way.  Another 100-year flood way is located approximately 4.650 

feet northeast of the site near the southwest corner of NE Todor Road.  Reference the January 20, 

2017 FEMA Flood Insurance Rate Map 29095C0417G.  The base flood elevation southwest of 

the site is approximately 954 where it is closest to the site.  The lowest elevation at the site is 

1008 at the northwest corner. 

 

Onsite Runoff – East Side 

Storm Event Peak Runoff Volume 

100 Year   5.78 cfs   14,254 Ft^3 

10 Year   3.04 cfs      6909 Ft^3 

2 Year   1.27 cfs      2403 Ft^3 

 

Onsite Runoff – West Side 

Storm Event Peak Runoff Volume 

100 Year   16.15 cfs      9328 Ft^3 

10 Year   8.53 cfs   22,173 Ft^3 

2 Year   3.59 cfs   41,732 Ft^3 

 



Proposed Condition Analysis: 

The proposed work will include construction of 12 new duplexes, associated driveways, and a 

new cul-de-sac.  The resultant total impervious area will be approximately 52,700 square feet 

and the remaining pervious area will be approximately 112,064 square feet.  The runoff from the 

northerly 25,774 square feet (DA #6) will be collected and routed to a pond at the northwest 

corner of the property.  The runoff will collect in the pond and discharge through a pipe to the 

northwest corner of the property and onto the railroad right-of-way.  The runoff from the center 

86,281 square feet (DA’s #3, 4, 5) will be collected and routed to a pond near the southwest part 

of the property.  The runoff will collect in the pond and discharge through a pipe flowing to the 

north and onto the railroad right-of-way.  The runoff from the westerly 30,255 square feet (DA 

#1) is uncaptured and flows to the railroad right-of-way.  The runoff from the easterly 22,454 

square feet (DA #2) is uncaptured and flows to the ditch on the west side of Olive Street.  The 

total runoff released offsite after detention is less than before redevelopment. 

The detention ponds have been designed to detain and release downstream peak flow at less than 

or equal to pre-development levels. 

Site Runoff Before Detention – NW Pond (DA #6) 

Storm Event Peak Runoff Volume 

100 Year   3.50 cfs    7964 Ft^3 

10 Year   1.84 cfs    3638 Ft^3 

2 Year   0.77 cfs  1196 Ft^3 

Site Runoff Before Detention – South Pond (DA’s #3, 4, 5) 

Storm Event Peak Runoff Volume 

100 Year  11.33 cfs  29,343 Ft^3 

10 Year   5.99 cfs   15,588 Ft^3 

2 Year   2.52 cfs  6442 Ft^3 

Uncollected Runoff From Developed Area (DA #1) 

Storm Event Peak Runoff Volume 

100 Year   4.40 cfs  11,242 Ft^3 

10 Year   2.45 cfs    5453 Ft^3 

2 Year   1.12 cfs  2020 Ft^3 

Uncollected Runoff From Developed Area (DA #2) 

Storm Event Peak Runoff Volume 

100 Year   3.75 cfs    8823 Ft^3 

10 Year   2.22 cfs    4646 Ft^3 

2 Year   1.14 cfs  1937 Ft^3 
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Site Runoff After Detention – NW Pond (DA #6) 

Storm Event Peak Runoff 

100 Year   1.67 cfs 

Site Runoff After Detention – South Pond (DA’s #3, 4, 5) 

Storm Event Peak Runoff 

100 Year  5.69 cfs 

Total peak runoff from the site after detention will be 1.67 + 5.69 + 4.40 + 3.75 = 15.51 cfs 

which includes uncaptured runoff from drainage areas 1 and 2.  The total runoff before 

development is 5.78 + 16.15 = 21.93 cfs which is 41% more than the developed condition. 

The outlet structure for both ponds will be a HDPE pipe with an end section and protective rip-

rap.  At the northwest pond, the pipe will be 8” diameter with an end cap and 7” diameter hole at 

the inlet side to restrict flow.  At the south pond, the pipe will be 12” diameter with an end cap 

and 11” diameter hole at the inlet side.  The water surface elevation for the 100-year storm at the 

northwest pond is 1009.66.  The emergency spillway elevation is 1011.00 which results in a 

freeboard of 1.34 feet which is greater than the 1.0 feet required.  The top of the pond elevation 

is 1012.00 which is 1.0 feet above the spillway elevation.  The water surface elevation for the 

100-year storm at the south pond is 1014.13.  The emergency spillway elevation is 1016.80

which results in a freeboard of 2.67 feet which is greater than the 1.0 feet required.  The top of

the pond elevation is 1018.00 which is 1.20 feet above the spillway elevation.

The emergency spillways for both ponds are turf covered weirs of 90 feet and 50 feet lengths 

respectively for the northwest and south ponds.  No erosion protection is proposed as shown in 

the calculations on revised sheet C09 of the construction documents.  The emergency spillways 

will become effective if the outlet pipes become clogged and are unable to discharge the required 

amount of runoff.  The slopes of the banks on either side of the spillway crest shall not exceed 

3:1 and shall be maintained regularly to ensure proper function. 
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Summary: 

 

The change in impervious area for the proposed development is an increase of approximately 

50,000 square feet with the same decrease in pervious area.  The ponds will capture the runoff 

from most of the developed area of the site and store it for release offsite.  The south part of the 

developed area will drain uncaptured onto the railroad right-of-way similar to the pre-

development condition.  The east part of the developed area will drain uncaptured into the ditch 

at the west side of Olive Street similar to the pre-development condition.  The total peak flow 

from the site of 15.51 cfs converts to a release rate of 4.1 cfs / acre which is less than the 5.8 cfs / 

acre from before development conditions.  APWA 5608.4.C.a calls for limitation of the post 

development release rate of 3.0 cfs / acre for a 100-year storm.  It is the position of SDC 

Engineering that the APWA release rate is too restrictive and that limiting the release rate to that 

which was present prior to development is adequate to protect the downstream properties and 

water features. 

 

The available storage volume of the ponds is 44,680 cubic feet below the spillways.  The runoff 

from the 100% and more frequent storms will be contained in the ponds with 1.0 feet or more 

freeboard. 

 

 

Conclusions and Recommendations: 

 

The proposed detention ponds will not increase storm water peak flow released to the watershed 

downstream for storms under 100-year or more frequent recurrence intervals. 

 



Supporting Calculations and Information: 
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SDS TR 55 West DA Before Development: 

15















SDS TR 55 East DA Before Development: 
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SDS TR 55 DA #1 After Development: 
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SDS TR 55 DA #3, 4, 5 After Development: 
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Elevation O2 S2 O2 / 2 S2 / Δt S2 / Δt + O2 / 2

(ft.) (cfs.) (cfs.-hr.) (cfs.) (cfs.) (cfs.)

0.5 0.4837 0.081 0.24185 2.700 2.942

1 1.1663 0.134 0.58315 4.467 5.050

1.5 1.5769 0.439 0.78845 14.633 15.422

2 1.9008 0.891 0.9504 29.700 30.650

2.5 2.177 1.424 1.0885 47.467 48.555

3 2.4219 2.011 1.21095 67.033 68.244

3.5 2.6442 2.655 1.3221 88.500 89.822

4 2.8485 3.377 1.42425 112.567 113.991

4.5 0 0.000 0.000

5 0 0.000 0.000

Δt = 0.03



Elevation O2 S2 O2 / 2 S2 / Δt S2 / Δt + O2 / 2

(ft.) (cfs.) (cfs.-hr.) (cfs.) (cfs.) (cfs.)

0.5 0.6239 0.0286 0.31195 0.9533 1.2653

1 2.2543 0.0775 1.12715 2.5833 3.7105

1.5 3.4572 0.4458 1.7286 14.8600 16.5886

2 4.3386 1.0022 2.1693 33.4067 35.5760

2.5 5.0689 1.7778 2.53445 59.2600 61.7945

3 5.7065 2.8286 2.85325 94.2867 97.1399

3.5 6.2797 3.9878 3.13985 132.9267 136.0665

4 6.8048 5.2239 3.4024 174.1300 177.5324

4.5 7.2922 6.5437 3.6461 218.1233 221.7694

5 7.749 7.9556 3.8745 265.1867 269.0612

5.5 8.1803 9.4552 4.09015 315.1733 319.2635

6 8.59 11.0381 4.295 367.9367 372.2317

6.5 8.981 12.7121 4.4905 423.7367 428.2272

7 9.3557 14.4872 4.67785 482.9067 487.5845

Δt = 0.03



Pond Storage Calculations 

South Pond: 

Elevation Area (Ft^2) Volume (Ft^3) Discharge (CFS) 

1011 0 0 0 

1011.5 478 103 0.624 

1012 1538 279 2.254 

1012.5 3053 1605  3.457 

1013 5119 3608  4.339 

1013.5 6481 6401  5.069 

1014 8032 10,183  5.706 

1014.5 8615 14,356 6.280 

1015 9214 18,806 6.805 

1015.5 9828 23,557 7.292 

1016 10,454 28,640 7.749 

1016.5 11,084 34,039 8.180 

1017 11,740 39,737 8.590 

1017.5 12,410 45,764 8.981 

1018 13,095 52,154 9.356 

NW Pond: 

Elevation Area (Ft^2) Volume (Ft^3) Discharge (CFS) 

1008 0 0 0 

1008.5 293 24 0.484 

1009 1539 482 1.166 

1009.5 2859 1582  1.577 

1010 3647 3208 1.901 

1010.5 4027 5127 2.177 

1011 4429 7241 2.422 

1011.5 4845 9559 2.644 

1012 5547 12,157 2.848 
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Storage Indication Method Pond Routing 

0.5 * (I1 + I2) * ∆t + (S1 – 0.5 * O1 * ∆t) = (S2 + 0.5 * ∆t) 

I1 & I2 – Successive inflow values (cfs) 

∆t – Time interval for inflow & outflow (min.) 

S1 – Initial pond storage value (ft^3) 

O1 – Initial outflow rate (cfs) 

S2 & O2 – Pond storage & outflow at time ∆t after the previous iteration 

I1 & I2 derived from SCS TR-55 output 

S1 derived from elevation – capacity graphs 

O1 derived from elevation – discharge graphs 

Develop O2 vs. S2/∆t+O2/2 graph for iterations on routing spreadsheet. 

S2 (cfs-hr) (volume (ft^3) / 3600) 

∆t (hr.) 
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Storm Routing: 
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TIME 

(HR.)

INFLOW 

(CFS) I (CFS) S2/TD+O2/2(CFS)  O2 (CFS) S2 (FT3)

11.360 0.20 0.10        0.10 0.02        10.68 Dt = 0.033

11.393 0.21 0.21        0.28 0.06        30.30 

11.427 0.22 0.22        0.44 0.10        46.62 

11.460 0.23 0.23        0.57 0.13        60.18 

11.493 0.24 0.24        0.67 0.15        71.76 

11.527 0.27 0.26        0.78 0.18        82.80 

11.560 0.31 0.29        0.89 0.20        94.92 

11.593 0.40 0.36        1.05 0.24        110.94 

11.627 0.49 0.45        1.25 0.29        132.48 

11.660 0.61 0.55        1.51 0.36        159.66 

11.693 0.83 0.72        1.87 0.45        197.40 

11.727 1.03 0.93        2.35 0.59        246.18 

11.760 1.29 1.16        2.92 0.78        303.12 

11.793 1.60 1.45        3.58 1.00        369.78 

11.827 1.92 1.76        4.34 1.10        454.74 

11.860 2.26 2.09        5.33 1.18        568.44 

11.893 3.08 2.67        6.82 1.26        742.38 

11.927 3.58 3.33        8.89 1.35        985.32 

11.960 3.92 3.75        11.29 1.44        1,267.56 

11.993 3.82 3.87        13.71 1.53        1,553.82 

12.027 3.50 3.66        15.85 1.59        1,806.18 

12.060 3.08 3.29        17.55 1.64        2,007.48 

12.093 2.28 2.68        18.59 1.66        2,131.20 

12.127 1.60 1.94        18.87 1.67        2,164.14 

12.160 1.16 1.38        18.58 1.66        2,129.88 

12.193 0.93 1.05        17.96 1.65        2,056.80 

12.227 0.78 0.86        17.17 1.63        1,963.08 

12.260 0.70 0.74        16.29 1.60        1,858.20 

12.293 0.63 0.67        15.35 1.58        1,747.38 

12.327 0.59 0.61        14.38 1.55        1,633.32 

12.360 0.56 0.58        13.41 1.52        1,518.60 

12.393 0.52 0.54        12.44 1.48        1,403.40 

12.427 0.49 0.51        11.46 1.45        1,287.96 

12.460 0.46 0.48        10.48 1.41        1,173.12 

12.493 0.43 0.45        9.51 1.38        1,059.06 

12.527 0.40 0.42        8.55 1.34        946.02 

12.560 0.38 0.39        7.61 1.30        834.84 

12.593 0.36 0.37        6.68 1.25        726.36 

12.627 0.34 0.35        5.78 1.21        620.88 

12.660 0.33 0.34        4.91 1.16        519.42 

12.693 0.32 0.33        4.08 1.07        424.68 

12.727 0.31 0.32        3.32 0.93        342.54 

12.760 0.30 0.31        2.70 0.70        281.46 

12.793 0.30 0.30        2.29 0.58        240.78 

12.827 0.29 0.30        2.01 0.49        212.10 

12.860 0.28 0.29        1.81 0.44        190.50 

12.893 0.28 0.28        1.65 0.39        174.24 

12.927 0.27 0.28        1.53 0.36        161.88 
12.960 0.26 0.27        1.43 0.34        151.80 
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TIME 

(HR.)

INFLOW 

(CFS) I (CFS) S2/TD+O2/2(CFS)  O2 (CFS) S2 (FT3)

11.346 1.17 0.59        0.59                             0.28        53.40         Dt = 0.033

11.379 1.22 1.20        1.50                             0.75        134.94       

11.413 1.26 1.24        1.99                             1.03        176.88       

11.446 1.38 1.32        2.28                             1.21        200.88       

11.479 1.35 1.37        2.43                             1.30        214.08       

11.513 1.40 1.38        2.51                             1.35        220.08       

11.546 1.58 1.49        2.65                             1.44        231.48       

11.579 2.01 1.80        3.00                             1.69        259.08       

11.613 2.49 2.25        3.56                             2.12        300.48       

11.646 3.10 2.80        4.24                             2.34        368.28       

11.679 4.10 3.60        5.50                             2.52        508.68       

11.713 4.98 4.54        7.52                             2.75        737.28       

11.746 6.02 5.50        10.27                           3.00        1,052.28    

11.779 7.41 6.72        13.98                           3.28        1,481.28    

11.813 8.47 7.94        18.64                           3.57        2,023.08    

11.846 10.60 9.54        24.61                           3.88        2,720.28    

11.879 13.03 11.82      32.54                           4.22        3,652.08    

11.913 16.29 14.66      42.98                           4.58        4,883.28    

11.946 17.04 16.67      55.07                           4.91        6,313.68    

11.979 16.44 16.74      66.90                           5.18        7,717.08    

12.013 15.30 15.87      77.59                           5.39        8,987.28    

12.046 13.60 14.45      86.65                           5.55        10,064.88  

12.079 10.01 11.81      92.90                           5.65        10,809.48  

12.113 7.12 8.57        95.82                           5.69        11,156.88  

12.146 4.97 6.05        96.17                           5.69        11,199.48  

12.179 3.92 4.45        94.93                           5.68        11,050.68  

12.213 3.22 3.57        92.82                           5.64        10,799.88  

12.246 2.80 3.01        90.19                           5.60        10,486.68  

12.279 2.52 2.66        87.25                           5.56        10,136.28  

12.313 2.33 2.43        84.11                           5.51        9,763.08    

12.346 2.22 2.28        80.88                           5.45        9,378.48    

12.379 2.04 2.13        77.56                           5.39        8,983.68    

12.413 1.93 1.99        74.15                           5.33        8,578.68    

12.446 1.81 1.87        70.69                           5.26        8,167.68    

12.479 1.71 1.76        67.19                           5.19        7,751.88    

12.513 1.60 1.66        63.66                           5.11        7,332.48    

12.546 1.50 1.55        60.10                           5.03        6,910.08    

12.579 1.42 1.46        56.53                           4.94        6,487.08    

12.613 1.34 1.38        52.97                           4.86        6,064.68    

12.646 1.29 1.32        49.42                           4.76        5,645.28    

12.679 1.24 1.27        45.93                           4.66        5,231.88    

12.713 1.21 1.23        42.49                           4.56        4,825.68    

12.746 1.18 1.20        39.13                           4.46        4,427.88    

12.779 1.15 1.17        35.83                           4.35        4,039.08    

12.813 1.12 1.14        32.62                           4.23        3,660.48    

12.846 1.10 1.11        29.50                           4.10        3,293.88    

12.879 1.08 1.09        26.49                           3.97        2,940.48    

12.913 1.05 1.07        23.58                           3.83        2,600.28    
12.946 1.03 1.04        20.79                           3.69        2,273.88    
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