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May 9, 2018

Kahn Engineering LLC
609 SW Gentry Ln
Lee’s Summit, MO 64081

City of Leawood
4800 Town center Drive
Leawood, KS 66211

RE: Preliminary Drainage Analysis
In the Sagamore, Pembroke and Overbrook area

To Whom it May Concern:

Being a Drainage Engineer for over 20 years and seeing a wide variety of drainage concerns from individual
property owners to large scale roadway project drainage issues, | would like to bring the following watershed
issues to your attention.

Being a Public servant myself for over 17 years, | somewhat understand the pulls and pushes that you must
feel being in the position of Father of the community.

In the end, all we can do is bring this concern before your desk and say, please help us with the issues that
some in your community are experiencing in a negative way.

| believe that with some small changes to the watershed, it can function in a way that is better able to handle
the larger precipitation events that we have been experiencing as of late.

Sincerely,

.Y } bl

Dan Kahn, PE, CFM
Kahn Engineering LLC
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I.

Background

A) Scope of the Project

To investigate the water issue realized on the Sagamore/Pembroke/Overbrook area
and understand the impact to neighboring property owners

2. To conduct a preliminary drainage analysis of the Sagamore/Pembroke/Overbrook
watershed
B) Reason for the Report

The owner of 9849 Sagamore Road (Pam Nolan) and many of her neighbors in Leawood, Kansas
would like to bring attention to the growing stormwater issue in the Sagamore, Pembroke and
Overbrook area. She has observed flooding in rain events approximately 10 times since 2010. Of
those 10 times, approximately 2-3 times the water forced open the window to the basement. As the
Engineer and advocate for your residents, I would like to shed light on the extent of this issue. The

intent of this report is to describe the stormwater issue and the engineering analysis used to quantify
the extent of it.

We are also in the position to see what some relatively minor corrections to the watershed could do for
the community.

C) Watershed
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You can see by the area on the watershed diagram that there are approximately 18 homes that are in
this particular watershed. The area of the watershed is approximately 8.74 acres.

Simple terms are used in the explanation of stormwater effects, so as to explain in the easiest way
possible. Please keep an open mind during this report and see if you agree with us about the extent of
the issue.

D) On-Site Soils

The soils on site are composed of Sharpsburg-Urban Land Complex with about 7% slopes in the upper
reaches of the watershed. These soils are composed of poorly draining clay. In the middle area of
the watershed, the on-site soils are composed of Chillicothe Silt Loam and in the lower reaches of the
watershed, the on-site soils are composed of Martin Silty Clay Loam. All of these soils fall in
hydrologic group D (Within the Rational Method of Hydrologic Peak Flow Calculations) or poorly
draining soils.

E) Sagamore/Pembroke/Overbrook Improvement Specifics

Some of the improvements in the neighborhood ¢onsist of swimming pools, retaining walls, gardens,
and patios. There is still much more of the land that is considered to be pervious to rainwater. Iam
estimating that 28% of the land is impervious as a conservative estimate.
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F) Sagamore/Pembroke/Overbrook Subdivision Specifics
Residents in Watershed

Estimated
Total Impervious | Watershed | Flooding
Yes or
Overbrook | Owner Acres Acres Acreage No
9824 | Simmermon 0.46 0.1288 0.4 *
9828 | McQuaid 0.46 0.1288 0.4 *
9832 | Volkens 0.48 0.1344 0.4 *
9836 | Zachenberger 0.47 0.1316 0.4 *
9840 | Mulford 0.48 0.1344 0.48 *
9844 | Siskey/Peckham 0.62 0.1736 0.52 *
Pembroke
9824 | Mahon 0.46 0.1288 0.3 ?
9825 | Griffin 0.38 0.1064 0.31 Yes
9830 | Mattes 0.34 0.0952 0.34 ?
9831 | Matther/Ibarra 0.4 0.112 0.4 Yes
9834 | Antin 0.39 0.1092 0.39 No
Soil
9835 | Conner 0.84 0.2352 0.84 | Issues
Sagamore
9835 | Scott 0.41 0.1148 0.35 ?
9839 | Ames/Lockard 0.46 0.1288 0.46 | Tree Fell
9843 | Jeffcote 0.65 0.182 0.65 Yes
9849 | Nolan/Brown 0.7 0.196 0.7 Yes
9851 | Rice 0.76 0.2128 0.76 Yes
9855 | Petersonmoon 0.64 0.1792 0.64 Yes
Totals 9.4 2.632 8.74

* These homes are at a higher elevation in the watershed and therefore
The probability of these homes flooding are considerably less.
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IT) Hydrology and Current Positions of Stakeholders
A) Drainage Analysis Discussion

Stormwater Analyses are based on empirical formulas and require the engineer to gather data and
make judgements based on engineering principals to obtain the flows as shown in this letter. Some
of the data gathering is as follows: investigate the how much land contributes to the surface water
flow, conducting land surveying to gather elevation data, gathering existing plats, surveys, and other
mapping, gathering soils characteristics, using precipitation intensity charts (see chart above), and
making an judgement on the surface roughness coefficient, which affects how quickly the water

flows.

Rainfall Intensity (in/hr)

Kansas City Metro Intensity vs. Duration
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B) Precipitation History

We have had many large-scale precipitation events over the years. The two instances below are

when major flooding occurred in the Kansas City area. These are not the only events to cause

flooding in the Sagamore/Pembroke/Overbrook watershed, but are included as reference.
Leawood Reported Precipitation (Weather.com)

Thursday July 27, 2017 - 2.57 in.
Saturday August 5, 2017 — 1.74 in.

These two dates had reports of unusually Biing Jrivestigation
high precipitation in the Kansas City area. On
Thursday July 27, 2017 into Friday July 28,
2017 it was reported as high as 8.0 inches of
rain fell over a 6-hour period. According to
the chart above that would equate to at least
a 200-year storm if not a 500-year storm.
Then to have another large event a little
more than a week later with the ground
already saturated, we had another 5.0-inch
rain in about 4 hours. According to the chart
above that would equal a 100-year or 200-
year depending on how you interpolate the
chart.

Pleasant Hill Reported Precipitation (Weather.com)
May 27,2013 -2.01in.

May 28, 2013 -0.13 in.

May 29, 2013 -0.62 in.

May 30, 2013 -3.19in.

May 31, 2013 - 1.60 in.

Total for 5 Days = 7.55 in.
On these dates in 2013, Missouri say some major flooding. In Pleasant Hill, the monthly average was
5.51 inches for the entire month. That year, Pleasant Hill saw over 10 inches for the whole month.
This month doubled the amount of monthly water that fell. Just a note that the NOAA uses the
Pleasant Hill observatory as the gauge for the Kansas City Metro area.
It just goes to show that there have been some large events in the Kansas City area in the past few

years. Again, Pam Nolan reported that at approximately 10 precipitation events have caused
flooding to occur in her home since 2010,
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C) Land Use Pie Charts
Land Use In Watershed

B Grass @Impervious [@ Detention/Swale

D) Preliminary Drainage Analysis

Using the data briefly described earlier in the report we are able to get peak flows or the amount of water
that leaves the area in question. The rational method as outlined in the APWA Section 5600 was used for
this analysis. The flows for the existing condition are as follows:

Qlyear= 11.87 cfs,
Q2Year= 15.90 cfs,
Q5year= 19.67 cfs,
Ql0year=21.14 cfs,
Q25year= 28.48 cfs,
Q50year = 34.47 cfs,
Q100year= 39.80 cfs,
Q200year = 43.53 cfs
Q500year= 50.99 cfs.

So, a Qlyear is the amount of water leaving the property at its highest flow volume that typically
happens statistically every year. This is the most common storm. A Q100year is the amount of water
leaving the property at its highest flow volume that statistically would occur once every 100 years. At the
100-year flow, the 39.80 cfs could all be handled in a 21” pipe at a 5% slope.

E) Currently Understood Positions of the Neighborhood
Preliminary discussions have been held with all the residents affected by the improvements
suggested on the following sheets.
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F) Current Understood Positions of the City

On May 12, 2018 we met with David Roberts with the City of Leawood Engineering division to
express our concerns with respect to drainage with him. Following this meeting, Pam Nolan
contacted the city council members representing Ward 2 who directed us to David Ley, Director of
Public Works and liaison for the Stormwater Committee. A meeting with David Ley is to be
scheduled in the near future.

m) Conclusions

There are several pieces of data that point to the fact that there is an issue with the drainage in the current
watershed area. These are:

1) Flooding occurred in the homes at least 7 of the 12 residents in the lower elevation area in the
watershed;

2) Steep slopes of over 7% throughout the area;

3) Current swale is at least 81% under capacity to hold all of the water for the 500-year storm;

4) 1t is estimated that the current inlet in the cul-du-sac on Pembroke only catches water up to the 40-
year storm (higher volume storms jump the curb) even though the 24-Inch pipe that is in the inlet

could carry all the water of the 500-year storm;

5) the soils of the area contribute to higher overland flow volumes than if more could infiltrate.

6) Three of the homes on Overbrook, which are on the higher parts of the watershed, have swimming
pools. The swimming pools with the pool decks create am increased impervious area, which leads
to more runoff downstream.

It is the opinion of this Engineer that if we improved several aspects of the watershed, drainage could be
improved for all of the residents.

A branch of Indian Creek is approximately 200” from the watershed in question. Our hopes of improving the
watershed, should not carry any more water to the creek than what already gets there.
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A) Please see the recommended improvements below.
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Briefly, the improvements consist of cutting the existing swale deeper to be able to handle the water that we
would like to send its way (Shown in the Green Above).

Ditching to a proposed inlet that would tap into the inlet at the bottom of the Pembroke cul-du-sac. We would

also place a berm along the property line to encourage the water coming off the back side of 9831 Pembroke
into the proposed inlet (Shown in the Blue and Pink above).

Increasing the height of the driveway aprons to more of a tabletop like apron (Shown in the Magenta above).

Please see the next sheet for the engineer’s estimate of cost associated with the improvements.
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Please see the estimated costs of the improvements below.
Sagamore - Pembroke - Overbrook Watershed Improvement Costs

Engineer's Estimate

Unit
ltem Description | Units Cost Qty Price
Long Ditch Along Fence
Ditching and Shaping Cubic Yards $5.00 4000 | $20,000.00
Fence Lineal Feet $20.00 30 $600.00
Seed and Mulch Square Yards $1.00 560 $560.00
Adding Two-Sided Inlet
Ditching and Shaping Cubic Yards $5.00 800 | $4,000.00
Berm Cubic Yards $5.00 25 $125.00
18" Storm Sewer Del. & Inst. | Lineal Feet $50.00 100 | $5,000.00
Two-Sided Inlet Del & Inst. | Each $5,000.00 1| $5,000.00
Asphalt Pavement Ton $140.00 34 | $4,760.00
Improve Aprons
Table Top Concrete DW Square Yards $35.00 50 | $1,750.00
Aggregate for Table Top Cubic Yards $50.00 9 $450.00
Fill Dirt Cubic Yards $25.00 75| $1,875.00
Seed and Mulch Square Yards $1.00 230 $230.00
Total = $44,350.00

The plan view and the spreadsheet are color coded for ease of understanding. The total at the bottom of the

spreadsheet would be the cost for doing all of the recommended improvements.
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B) Proposed Swale Cross Section

Typ;col Channel Detail

Cross Section

6’ Well-Compocted
Clay Soll

| '!’:I.O'

Width = 72 Inches
Height = 12 Inches

Side Angle = 45 Degrees
Slope = 7.2%

Coefficient = 0.035
Discharge = 68.3 cfs

Q 500 Year = 50.99 cfs
V=Q /A
V = 50.99/ 7.0 = 7.28 Ft/Sec

Page 13 of 18



-l ENGINEERING LLC

C) Stormwater Runoff Generation & Ability Current Swale to Handle Volume
Comparison

Runoff Generation vs Ability of Current Swale to
Handle the Volume

» 500-Year Storm = Ability of Current Swale to Handle Volume

D) Stormwater Runoff Generation Vs the Ability of Proposed to Handle Volume
Comparison

Runoff Volume Vs the Ability of Proposed Swale to
Handle Volume

= 500-Year Storm » Ability of Proposed Swale to Handle Volume

The chart on this page shows that the proposed swale (shown on the next page) can accept all of the water for
the watershed generated by the 500-Year Storm.
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E) Recommendations

We recommend that a qualified inspector be contracted to inspect the installation of the drainage
appurtenances. Kahn Engineering LLC would be happy to supply this type of service.

We strongly encourage that the contractor, inspector, property owner and City representatives to call Kahn

Engineering with any questions that they have regarding the grading of the property or any other question
regarding stormwater on the subject property.

If more detail is required for the watershed, we would recommend a full drainage analysis be completed.
Kahn Engineering LLC would be pleased to help with this service.

F) Limitations and Exclusions

Stormwater Analyses are based on empirical formulas and require a fair amount of engineering judgement
to obtain the flows as shown in this letter. Visual observations, rough soils data, ground surface

evaluations as well as areas all contribute to the inputs for the formulas. When making visual observations

for this letter, it is required that certain assumptions be made regarding the existing conditions, which is
required in an analysis of this nature. The recipient of this letter agrees to hold Kahn Engineering LLC
and its employees harmless, indemnified and defended from and against any and all claims; loss, liability
or expense, including legal fees, arising out of the findings reported this letter.

Sincerely,
SNGEL J Aeg
3 Vr.- oA
o' 5.0.2018 ¢
Dan Kahn, PE - gz”% TaNsS.. ‘\431
Principal and Owner of: s SSIONAL PR

f
rtng. mml\\“

Kahn Engineering LLC

dik

Attachments
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Rational Method by APWA
Sagamore - Pembroke - Overbrook Watershed

Q= k* C*i*A
1 year 2 year 5 year 10year 2S5year 5S0year 100vyear 200 year
k= [ 1| 1] E 1 11| 1.2| 1.25/ 1.25|
inputs
= 0.5
D= 750
S= 7.2
A= 8.74
5<Tc»15 15<Te>60
11yr= 2.591134 2.716045
| 2yr= 3.670774 3.639501
| Syr= 4.500524 4.502918
110yr= 5.114232 4.839632
1 25yr= 5.932509 5.925157
1 50yr= 6.615891 6.575113
i100yr= 7.268962 7.287822
1200yr= | 7.950427 7.970367
1500yr= | 9.228174 9.335457

Te= 1.8*{1.1-C}*({D*0.5)/{5"0.33)}

Te= 15.41824
5<Tc>15 15<Tc>60

Qiyr= [ 1132326 11.86912

Q2yr= | 16.04128 15.90462

asyr= | 19.66729 19.67775

Q10yr= | 22.34919 21.14919

Q2Syr= | 28.51757 28.48223

Q50yr= | 34.69373 34.47989 _

Q100yr= | 39.7067 39.80973 RO e 7

Q200yr= | 43.42921 43.53813 WEE A

Q500yr= | 50.4089 50.99494 %._.J / K =

y-2-1%

Page 17 of 18



5:172018 hitps./iwater.weather.gov/precip/print.php?product=obsarved

Observed Precipitation

tempta an

g Little Kodd

X %0 SEE S0 fal NOAA USGS i NPS

htips:fiwater.weather.goviprecipiprinl.php?product=observed

Page 18 of 18

141



