S
BURNSNWSDONNELL

Stormwater Level of Service Study - Phase 2
Flooding Adjacent to Rock Creek

fairway ks

THE CI F TREES

City of Fairway, Kansas

Fairway Stormwater Level of Service Study - Phase 2
Project No. 108200

Revision 1
12/6/2018




Stormwater Level of Service Study - Phase 2
Flooding Adjacent to Rock Creek

prepared for

City of Fairway, Kansas
Fairway Stormwater Level of Service Study - Phase 2
Fairway, Kansas

Project No. 108200

Revision 1
12/6/2018

prepared by

Burns & McDonnell Engineering Company, Inc.
Kansas City, Missouri

COPYRIGHT © 2018 BURNS & McDONNELL ENGINEERING COMPANY, INC.



Chapter
Number

1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
Appendix A
Appendix D
Appendix C
Appendix D

INDEX AND CERTIFICATION

City of Fairway, Kansas
Stormwater Level of Service Study - Phase 2
Flooding Adjacent to Rock Creek
Project No. 108200

Report Index

Chapter Title

Executive Sumary

Background

Alternative Analysis

Alternative 1- Stormwater Detention
Alternative 2— Inline Storage

Alternative 3—- ChannelModifications
Conclusions

References

HEC-RAS Model Results for Xy ear Brent
HEC-RAS Model Results for IBYear Event
Water Surface Coparison forl0-YearEvent
Water Surface Comparison fb00-Year Event

Certification

Number
0 ges

=
Y
Q

PRRPRPPRPUNNORNN

| hereby certify, as a Professional Engineer in the stafa$asthat the information in th document
was assemblednder my direct personal charge. This report isimended or represented to fagtable
for reuse by th€ity of Fairway, Kansaer others without specific verification or adaptation by the

Engineer.

Leon J. Staab
Kansas License 13580



Stormwater Level of Service Study — Phase 2 Revision 1 Table of Contents

TABLE OF CONTENTS

Page No.

1.0  EXECUTIVE SUMMARY ..ottt e e e e e e e e eeeaeeeeeeeeeeeeeeeees 1-1
1.1  Alternae 3— Channel ModifiCations...........ccooouveieeiiiiiceeiiieee e 1-1

1.2  Alternative 1- Stormwater Detention..............oooveeiiirimmmn e 1-1

1.3  Alternative 2— Inline StOrage...........oooviiiiiiiiiieeee e 1-2

1.4 CONCIUSION ...ttt e 1-2

P2 O B = 7 N 01 1 €12 (@ 11 1 N 5 2-1
2.1 PUIMPOSE ...t er et 2-2

F A O T | - TP 2-2

3.0  ALTERNATIVE ANALYSIS ...oiiiiiiiiiiiiiiiiiiiiiinnsssassneaasssnnnnsssnnssnnnnnnnnnnnns 3-1
40 ALTERNATIVE 1 - STORMWATER DETENTION.......coooiiiiiiiiie, 4-1
ot R 1 170 To [ [ i To ] o PSP PPPPPPPP PP PR PRPPR -1

N o o7 1 o] o SRS -2

4.3 SIZING..cci oo emrn e e e e e e e e aeeararannnneeeaaeaeeeeesid -2

4.3.1  DESIGN STOMMS....euiiiiiiiiiiiiiiiiiee e eeeee et mmne e -3

4.3.2 Reduction in Peak Discharge............ccccoeeeeiivieeeiiiiieeeeeee 423

4.3.3  Principal Outlet Structure Approximation.............cccccvvveevieenvnnnn. 4-3

4.3.4 Required Detention VOIUME............oooiiiiiiiiiiiieee e f -4

A4 RESUIS ..ottt ennnnnnn e i -5

A5 CONCIUSIONS ...ttt ettt e e e e e e e e e e seet et e e e e e e e e e aeeeaaaaasasaammneeeeesd -7

4.6  Opinion of Probable Cost............oooiiiiiiee e £ -8

5.0 ALTERNATIVE 2 — INLINE STORAGE ........uuuiiiiiiiiiiiiiiiiiiiiiiieieaeinnnnnnnens 5-1
o 00 R [ 011 o To [ [ £ o USSR 5-1

5.2 INHNE StOrAQge......uiiiiiie i eeee e 51

5.3 Concept for INliNe StOra@.........ccooeriiiiiiiiiiceee e 5-2

5.4 CONIOl STTUCIUE.....ciiiiiiiiiieiieteeee ettt e e e s seee e e e e aeaaaaeeeeaeeeesane 5-3

5.5  INline StOrage CapacCily...........uuuuuumeeemmeiieaeiiiiniiiiieeeeeeeeeeeeesemsmeeeeeeeeeaaeaeeaeas 5-4

5.6 Results and CoNCIUSIONS..........cooiiiiiiiiiiieeee e 5-4

5.7  Opinion of Probable COSL........ccccuuiiiiiiiiiiieeeiiiiiiiiiiee e 57

6.0 ALTERNATIVE 3 — CHANNEL MODIFICATIONS .......ouvvviiiiiiiiiieiniiiiniiiinninnnnns 6-1
G0 I [ 11 o o 1F o o o PP 6-1

6.2  Limitations of the ANalySiS............oiiiiiiiiiiiice e 6-1

6.3  Concept for Chann@odifications.............cevvvviveeiiiiireeeeeerr e 6-2

6.4 VegetationManagemeNnt..........cuuuiiieiiiiiiiiciie e e eeeeeiineeeeseervimmmresnn e eeeesenns ) -2

6.5  Channel IMPrOVEMENIS. .......iiiiiiiiiiiiii e 6-3

6.6 Results and CoNnClUSIONS..........ccooviiiiiiiiiiieee e D4

City of Fairway, Kansas TOC-1 Burns & McDonnell



Stormwater Level of Service Study — Phase 2 Revision 1 Table of Contents

7.0

8.0

6.7  Opinion of Probable COoSL.......cccoooiieiiiiiiiiieeee e 6-6
CONCLUSIONS ..ottt ettt et e e e e e e e e e e eeeeees 7-1
7.1 NearTermM GOalS......uuuiiiiiiiiiiiiiiiie i enee e inneneeeeee =3
7.2 LoNGTerm GOalS........ccooeiiiiiiiiieiiiiieeee e =D
REFERENCES .......coo ittt 8-1

APPENDIX A HEC-RAS MODEL RESULTS FOR 10-YEAR EVENT
APPENDIX B HEC-RAS MODEL RESULTS FOR 100-YEAR EVENT
APPENDIX C WATER SURFACE COMPARISON FOR 10-YEAR EVENT
APPENDIX D WATER SURFACE COMPARISON FOR 100-YEAR EVENT

City of Fairway, Kansas TOC-2 Burns & McDonnell



Stormwater Level of Service Study — Phase 2 Revision 1 Table of Contents

Table }1:
Table 31:
Table 41:
Table 42:
Table 43:
Table 44:
Table 45:
Table 46:
Table 47:
Table 51:
Table 52:
Table 61:

LIST OF TABLES

Page No.
Required Storage VOIUMES.........coiiiiii e ceeeiie e eene e e e e e e e e eeeeaneens 1-1
RaINfall DEPLNS ... ... e e e e -1
Rock Creek PedRischargest RO€ AVENUE...........cccovvviiieiiiiiieee e eeeeeeeeeeeeeaainane 4-3
Principal Outlet Structure Sizes for Desired Reduction in Peak Discharge....4-4
Required Sirage Volumes for 10% Peak Discharge Reductian.....................4:5
Required Storage Volumes for 20% Peak Discharge Reduction...................4-5
Required Storage Volumes for 30% Peak Discharge Reduction...................4:5
Alternative 1- Stormwater Detention (Water Quality Event)...............ccoevvvvvienn 4-8
Alternative 1- Stormwater Detention (@ear Event).............ccooovvviiiiiiienneeeeenn ! -9
Comparison of Available Storage to Total RUNOff............ooooiiiiiiiiiin 5-5
Alternative 2- INlNE StOrage............oovviiiiviiiiiicee e eeenr s 57

Alternative 3- Channel Modifications (Vegetation Management Scenario).....6-6

Table 62: Alternative 3- Channel Modifications (Channel Improvements Scenario)....... 6-7

Table #1:

Maximum Number of Residential Properties Impacted.............cccccevveeeenvvnnnn -3

City of Fairway, Kansas TOC-3 Burns & McDonnell



Stormwater Level of Service Study — Phase 2

Revision 1 Table of Contents

Figure 21:
Figure 41:
Figure 42:
Figure 43:
Figure 44:
Figure 51:
Figure 52:
Figure 53:
Figure 54:
Figure 55:
Figure 56:
Figure 61:
Figure 62 :
Figure 63 :
Figure 64:
Figure 65:
Figure #1:
Figure 72:

LIST OF FIGURES

Page No.
Rock Creek Watershed and Neighboring Communities................occeceeevnnnes 2-1
Detention Basin DraiNage AlBa............cceiieiieeeeeeeeiiiiiaseeee e e e e e eeeeeeeeeinnneeeeeeeeeendd -1
The GateWay SIte.......ccooiiiiiiiiiei e e e e e e e e e emnnnes 4-2
Summary of Storage Requirements for AREREML.............cooeeeeiiiiiiiiiccniiiee . f -6
Detention Basin Sizes Required for a 20% Reduction in Peak Discharges..4-7
Inline Storage at The GateWay.............ccccueuiiiimereiii e 5-1
Confluence of Rock Creek and Cooper Creek Systems............cceevvvveeeeennn. 52
Proposed Location of Control StruUCtULE.............cooiiiiiiierriieee e 5-3
Pneumatically Actuated Gate EXample........cccoooviiiiiiicecciiiiciei e, 5-3
Inflatable Dam EXamPIe.........ccciiiiiiiiiii e 5-4
Comparison Volumes for the Water Quality Event...............cccoovveeee e, 5-5
HEGRAS Cross Semns for ROCK CreeK........cooevvviiiiiiiiiieeee i 6-1
Manning’s Roughness Co.e.f.fii.ci.ent.6-3o0r
Ma n n i n g ’Ceeffilentdog PrapesedsConditions................cccvvvveenn. 6-3
Example of Proposed Channel Excavation..............cccoovvvieeeeii e 6-4
Water Surface Companon by CrossSection for 10Year Event......................... 6-5
Brookside Drive Existing Level of Service.........coceeeiiiiiiiiicccciiiciiiiie e, 7-2
State Park Roagxisting Level of ServiCe..........coooiiiiiiiiieece 7-2

City of Fairway, Kansas

TOC-4 Burns & McDonnell

Exi



Stormwater Level of Service Study — Phase 2 Revision 1

List of Abbreviations

Abbreviation

APWA
BFE
FEMA
LAG
LOMA
LOMR
NOAA
NRCS
RCB

WSE

LIST OF ABBREVIATIONS

Term/Phrase/Name

American Public Works Association

Base Flood Elevation

FederaEmergency Management Agency

Lowest Adjacent Grade

Letter of MapAmendment

Letter of Map Revision

National Oceanic and Atmospheric Administration
Natural Resources Conservation Service
Reinforced Concrete Box

Water Suface Elevation

City of Fairway, Kansas

Burns & McDonnell



Stormwater Level of Service Study — Phase 2 Revision 1 Executive Summary

1.0 EXECUTIVE SUMMARY

This study investigates potential solutions to alleviate flash flocalimg Rock Creek within the City of
Fairway. Three alternatives were evaluated: two potential solutions proposed stormwater storage in the
upstrean community of Mission, Kansas done alternative proposed modifications toRuek Creek
channel conveyanaeithin Fairway.While none of the alternatives afforded a definitive solution, the
alternatives for stormwater detention within the City of Miadhave been dismissed as viatilategies

for stormwater managemerithe recommended strate@diternative J is a continuedocus on

conveyance in Rock Creek.

1.1 Alternate 3 — Channel Modifications

The preferred alternativevaluatecchanneimodificationsto Rack Creek within Fairway city limits. Two
scenarios of channetodificationswereincludedas part of this study: vegetation management and
channeimprovementsSelection of either scenariozay rejuirethe City to acquire permaneeasements
to provide regular maintenanoeimprovementsBoth scenarios were analyzed for they&@r and 100
year eventsModeling predicts only a slight improvement for the 4@@r event. Thereforéhe City
shouldconside continuation of duyoutstrategy fohomes within the 109ear floodplainlf the City
pursues preliminary engineering study ftire preferred alternativé,should defineanacceptable riskf
flooding for residents adjacent to Rock Craskimaintan channel improvements tbat level of service
Two opinions of probable cost were developed for this alternativefpoeachscenariolLikely, the
selectecthannemodificationsproject would be a hybrid of the vegetation managemedttannel

improvementsscenarig, ranging from $2.0 million to $5.7 million

1.2 Alternative 1 — Stormwater Detention

This alternativeanalyzedhe amount of Tabil-ERequired Storage
storage required upstream of Fairway in the , ,
Detention Detention
Rock Creek Watelged to have aignificant Rainfall Volume Volume
. . E -f illi Il
impact on the reduction of peak flows. A vent (acre-feet) (million gallons)
: . Water Qualit 10.6 3.5
detention facilitywas modeled athe Quality
i 1-year 35.1 114
Gateway siteear Roe Avenue and Johnson
H fih dv. this wilse 2-year 48.7 15.9
Drive. At the time of the study, this w
_ y 5-year 64.5 21.0
largest undeveloped sitdong Rock and 10year 86.5 8.2

upstream of the CityThe detention basiwas
sized fordesignstorms ranging from the/aterQuality to the 18year evento provide a level of scale for

storage volumes necesgdo reduce peak flowd o reduce peak flows by just 20 percent, 3.5 million

City of Fairway, Kansas 1-1 Burns & McDonnell



Stormwater Level of Service Study — Phase 2 Revision 1 Executive Summary

gallons would need to h@ovided for thevater quality event and 28.2 million gallons for they&ar
event.Table1-1 shows thepredictedstorage volume requirements for a 20% peak discharge reduction.

Two opinions of probableost were developed to deé a range of expected costs for a stormwater
detention facility that reaces peak flows by 10 to 30 percddépending on the level of servitebe
provided, asstormwater detention facility could range from $5.7 milliona 1®o reduction in flow to

$127 million for a 30% reduction in flowAlthoughThe Gatewagite is no bnger a feasible optioiit {s
currently being developgdhe studydemonstrates that a largelume ofdetention is requiretb make a
significantimpactin Rock Creek Because thepstream watershed is fully urbanized, there may not be
viable locations to accommodate the storage required. Therefore, this alternative was discounted as a

viable strategy.

1.3 Alternative 2 — Inline Storage

This alternativeevaluatedthe stoage capacitpf the existing storrsewes beneath Th&ateway site
This studyconsidered m adjustable control structure to store stormwater withitetfgeebox culverts.
Despite the large size of the culverts, the available storage caigduitited by the slope bthese
structuresand the potential for flooding that would result upstream of the culMénsstudy concluded
that0.66 million gallons of storageould beprovided by an adjustable control structuriedt in height
This eqiates to apximately2.2% of therunoff generated by the &terQuality event which was the
smallest storm modele@hen compared to the runoff volumes generated by flash flood events, the
culverts provide a relatively low storage volume. Modeling suggesat the torage wouldtbe d capacity
soon after rainfall begins, and little attenuation could be provided during the peak period of rainfall.

1.4  Conclusion

The Rock Creek Watershed has essentially reached fulltwildVith most of the watershed ugstm

ofthe Ctyandoutsid of Fairway’s control, few opportunitie:s
other communities in the watershed is also fully developgasivsites lend themselves for detention

within City limits. It is the conclusion otis study thathe bestopportunities taalleviate floodingo
propertiesalongRock Creelare property buyouts, vegetation management along the channel, and

channel improvements for increased conveyance within the creek.

City of Fairway, Kansas 1-2 Burns & McDonnell
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Background

2.0

BACKGROUND

The City of Fairway City) is locatedn the Rak Creek Watershegust downstream of the nfluence of
Rock Creek and Cooper Crea& seen ifrigure2-1. General perception in the Fairway commungtyhat

urbanization and channel improvemgupstream of Fairway ihave increased the frequency and

severity of flash floodingn Fairway(1).
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Figure 2-1: Rock Creek Watershed and Neighboring Communities

As a first step to identifying potential soluti®to addresashflooding'concernsn Fairway,Burns &
McDonnell in 2015as part of the Fairway Stormwater Level of Service S{@lyidentified the level of
service proided at theNindsor Box Culvert, Mission Road Bgd, and Sheridan Drive Bridge. Both the
Windsor Box Culvert anthe Mission Road Bridge are recently completed infrastructure proggatshe
City contracted with CF&ngineers, P.A. in 2018 to desigmegplacement structure for the Sheridan
Drive Bridgeover Rock Creek that does not increase the level of senvibatatrossing3). The 2015

The term “flash flooding” is used ambiguously througho

defined flash floding. This report conside a range of rainfeevents from the Water Quality event to theyiar,
24-hour rainfall eventd capture those events that could be considered flash flooding, but not a major flood.

City of Fairway, Kansas 2-1 Burns & McDonnell
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study(2) also lodked at reidential properties alori@ock Creek within th&00-yearfloodplain as
indicated by the 2009 LOMA list, in comparison to the provideddsvadjacent grade of the property.

2.1 Purpose

The City has contractaslith Burns & McDonnell to evaluate thedsibility of additionalalternativego

alleviateeffects of flash flooding in Fairwaglong Rock CreekDue to the recent capital investments

made in thVindsor Box Culvert, Mission Road Bridge, and Sheridan Drive Bridge projects, this study

did not coniler modifications to these structsas alternativesSince general perception in Faiynia

that stormwater improvements at The Gateway site have rbeded flash flooding issues in the Cify),

Burns & McDonnell evaluatetivo alternativesn the upstreancommunity. However, capital

improvements irupstream communitiesa r ¢ out side of the Ci tefore@f Fair wa

third alternative, one within City limits, was also evaluated.

2.2 Data
The following hydrologyhydraulics, and geographic data watiéized in the evaluation:
o FEMA LOMR for Rock Crek and Cooper Creek (Gatewaglpted July 2011
¢ HEC-HMS model fromFairway Stormwater Level of Service Study,
dated September 2015 (herein referred to as the HIAS Model)
o HEC-RAS model for Rock Creek NtaChannel Post Project Floodplain (09-1447P),
dated February 2012 (herein referred to as the HRAS Model)

The following software packages were utilized:
e U.S. Army Corps of Engineers Hydrologic Engineering Cemtgdrologic Modeling System
HEC-HMS Verson 4.2
e U.S. Army Corps of Engineers Hydrologic Engering Center, River Analysis System
HEC-RAS Version5.0.5

The flows represented in the HERAS Model could not be reproducby the HEGHMS Model.For
River statim 1.653 through 0.220 along reach R®, theHEC-HMS Model flowswerebetween1%
and 2%different than théedEC-RAS Model flowsfor the 10@yearevent and5% to-8% different for the

1-year event.

City of Fairway, Kansas 2-2 Burns & McDonnell
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3.0 ALTERNATIVE ANALYSIS

Three alternatives were selectecevaluate opportunities to alleteampacts of flash flooding in

Fairway. The alternates identified included potential solutiobsthwithin and outside of Fairway city
limits. Since the perception in Fairway seembéddhat stormwater improvemengsstream have
contributed to increasidlash flooding impacts in Fairway, two alternatiwssluated storageithin the
City of Mission. Thethird alternative evaluated a potential solution within Fairway to relieve stognwat

flooding issues. The three efhatives evaluated are as follows:
Alternative 1) Detention in the Rock Creek Watershed within the Gftiission, Kansas
Alternative 2) Inline storage in the existing box culverts at The Gateway project site
Alternative 3) Channel modifications to Rock Creek wittthe city limits of Fairway

TheHEC-HMS and HEGRAS models were utited to evaluate impacts of the three (3) alternatives
the Rock Creek Watershed in Fairway, Kansas, and the feasibiéigcbélternative Alternatives 1 and
2 were analyzed for theater quality, lyear, 2year, 5year, and 1§ear events. Alternatesr3was
analyzed for the 1§ear and 10§ear eventshased on the flow data presented in the HEAS Model

All rainfall events are represented as the NRCS Type Il rainfall distribatiena 24hour period. The
precigtation depths for the rainfall evesare noted ifmable3-1. Rainfall datdor the tyear through
100year events wereobtained from the Precipitation Frequency Estimates for the Kansas City
MetropolitanArea (1) while the WaterQuality event is defined in the Manual oé& Management
Practices for Stormwater Quali2).

Table 3-1: Rainfall Depths

Rainfall

Rainfall (inches)
WaterQudity 1.37
l-year 2.86
2-year 3.55
5-year 4.50
10-year 5.25
100-year 7.94

City of Fairway, Kansas 3-1 Burns & McDonnell
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4.0 ALTERNATIVE 1 - STORMWATER DETENTION

4.1 Introduction

The City of Fairway ixonsdered acompletely developedommunity There are few opportunities

within the City to add stonwater detention facilities to manage stormwater fiusad alleviate flooding

in Rock Creelwithin Fairway limitsto the extent required for substantial impactaddition, a

significant portion of the flow in Rock Creek originatesommunities outsiel d Fairway, Kansas. As

shown inFigure4-1, approximately 1,782 acres of the total 2;2@0e watershed (60%) is upstreain o

the City. Therefore, the flooding along Rock Creek is greatly influenced by the stormwater management

pradices of upstrearmommunities.

It has long been agpception within the Fairway community that the both the cause and the solution to the
flooding problems is within the upstream communities. The purpose of this alternative is to quantify the
amount ofstarage that would & required upstream of the Cityhave a significant impact on stream

flows in Rock Creek
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Figure 4-1: Detention Basin Drainage Area
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4.2 Location

A theoretical detention basin was modeled at The Gateway project site. The Gateway is a large
commercial development site in Mission, Kandaat tis bounded on the north by Johnson Drive, on the
east by Roe Avenue, on the south by Shawnee Migsdmvay,and on the west by Roeland Drive (see
Figure4-1 andFigure4-2). Thepropose detention basin would be located immediately west (upstream)
of the City of Fairway. A detention facility at thisclmion could help to regulate flows in Rock Creek

downstream with the limits of Fairway.

Legend

an— \Naterway
GDEHThe Gateway Site
=

e
| Z City Limits

Figure 4-2: The Gateway Site

The Gateways a previously developleste that was highly imperviougt beginning of this studylhe
Gatewaywasthe largest, undeveloped site within the Rock Ci#falkershed. Howeveby the time this
study was completed, development of the site was undeivis@yCity of Fairway currentlgas no means
of reserving The Gateway site for a detention facility.

4.3  Sizing

There was no set criterion for detention sizewever the plan area of the @ation basin was loosely
based on the approximate size of The GatewayHiterefore, the analysexamines several
combinations of storm events and levels of sertoaeducdlood impacts in Fairway along Rock Creek

City of Fairway, Kansas 4-2 Burns & McDonnell
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4.3.1 Design Storms

The purpose of thawdy was to focus on impacts to flash flood events. Flash flood has an ambiguous
definition; this stidy considered rainfall events less than or equal to that generated byea 124-hour
rainfall event though not all design stms consideredecessani produce floodingDesign storms
analyzed included thiellowing:

o Water quality event

1-year, 24hour

2-year, 24hour

5-year, 24hour
10-year, 24hour

Table3-1 shows the relationship between taenfall event and correspondinginfall depth.

4.3.2 Reduction in Peak Discharge

For each design storm, the analysis targeted a 10n830gercent eduction in peak flow rate$able
4-1 showsthe peak dicharge estimated in Rock Creek at Roe Aredrom theHEC-HMS Model This
peak discharge ifi¢ inflow into the proposed detention basin. Vakes for the 10, 20, and 30 percent

peak discharge reduction result in a range of outflows form the propdsediate basin.

Table 4-1: Rock Creek Peak Discharges at Roe Avenue

Proposed Detentiorl

10 % szo% P{30% Pe

Rai ni Peak|Di schgDischgDi ©ar ¢

Rai nfa Dept|Di schgReductReduct{Reduct

Event |(rnche (cfs (cfs (cfs (cfs
Water Quality| 1.37 406 365 325 284
1-Year 2.86 1334 1200 1067 934
2-Year 3.55 1877 1689 1502 1314
5-Year 4.50 2740 2466 2192 1918
10-Yea 5.25 3433 3090 2746 2403

4.3.3  Principal Outlet Structure Approximation
For modeling purposes, principaloutlet structurdnad to be incorporated into level pool routing

information associatedith the proposed detention basin. The unique principtiét gructurewas sized

City of Fairway, Kansas 4-3 Burns & McDonnell
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for each combination of rainfall everdand desireghercent reduction ingak discharge. Modeled as a
pipe, or combination of pipes, the princijpaitlet structurdnad to hae the capacity to pass desired
reduced peak discharge when tigention basin was at its maximum stage of 10 Tesdile4-2 shows
the principaloutlet structurenodeled for each conditioRrincipal outlet structure sizes weresgned to
meet desired peak flow reduction and mayrepresent stadard precast structure sizes.

Table 4-2: Principal Outlet Structure Sizes for Desired Reduction in Peak Discharge

Rainfa10% P120% Pe[30% Pe
Event |Di shar gfDi schgDi schd
Water Quality| 1-5.5foot 1-5-foot by | 1-5.5foot
1-Year 1-13foot 1-11.5foot | 1-10-foot
2-Year 2-—9-foot by | 2-8.5foot 2 — 8-foot by
5-Year 2-13.5foot | 2-12-foot 2-10.5foot
10-Year 2 - 16-foot 2 - 14-foot 2 - 12-foot

4.3.4
With the Detention Basin Inflow estimated by the HEBRIS Model and the Detention Basin Outflow

Required Detention Volume

establisked by a desired reduction in flow, then the required storage volume for each combination could
be cdculated.The required storage vahe for a detention basin is given by the following equation:

AS
T = Qi n Qo ut
Where
A'S = Change in storage
t = Time
Qn = Detention Basin Inflow
Qouit = Detention Basin Outflow

For true design, the shapad depth of the detention basgiould depend on site conditions. Since the
detention basiconsidered in this study is theoretical, the details aliggpand design were not given
significant consideration. However, it was assumed that the maximumafeptetention basin in this
study would be about 10 feet, that the detention basin waawd kertical walls, and that the detention
basin would beguare in shape. The use of square basin with vertical side walls greatly simplified the

modeling.

City of Fairway, Kansas 4-4 Burns & McDonnell
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The ske of the detention basin was deteed through an iterative process. A nominal size wastssl,

and input into the HE€IMS model along with the apmpriate principabutlet structureThe results of

the model were examined to see how closely the detebasin stage was to the maximofrilO feet. If

the stage exceeded 10 feet, then sizeebtsin was too small and needed to be increased. lathe st

was less than 10 feet, then the detention basin was too large, and the size needed to be decreased.

4.4 Results

The results of the analygsare shown ifable4-3, Table4-4, andTable4-5. The results are also

graphically depicted ifigure4-3.

Table 4-3: Required Storage Volumes for 10% Peak Discharge Reduction

Peak In| Peak Out| DetenAi®al Detenti on

Rainfall (cfs) (cfs) (acres) (acfreet )
Water Quality 406 359 0.6 5.9
1-year 1334 1195 3.0 21.3
2-year 1877 1683 3.1 30.7
5-year 2740 2463 4.1 39.4
10-year 3433 3080 5.3 519

Table 4-4: Required Storage Volumes for 20% Peak Discharge Reduction

Peak I n| Peak Out] Detention Detention

Rainfall (cfs) (cfs) (acres) (acfreet)
Water Quality 406 323 1.1 10.6
1-year 1334 1062 3.6 35.1
2-year 1877 1502 5.0 48.7
5-year 2740 2192 6.7 64.5
10-year 3433 2741 9.0 86.5

Table 4-5: Required Storage Volumes for 30% Peak Discharge Reduction

Peak I n| Peak Out] Detention Detent iuame

Raianlfl EV (ts) (cfs) (acres) (acfreet)
Water Quality 406 283 15 14.7
1-year 1334 927 5.0 48.9
2-year 1877 1314 6.7 63.3
5-year 2740 1917 9.2 88.6
10-year 3433 2385 12.0 117.2
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Stormwater Level of Service Study — Phase 2 Revision 1 Alternative 1 — Stormwater Detention

The results sbw a range of possibl®litions and various levels of service that can be achikevetis
alternative. The higher the level of service, the biggedétention basin would need to be. The lowest
level of service considered as part of this study wasdeagement of the watquality event and a 10
percent reduction of peak flow. Behieve this condition, approximately 5.9 af#et (1.9 million
gallors) of storage would be needed immediately upstream of Roe AvEmeidighest level of service
consideed management of a 4@arrainfall event and a 30 percent reduction in peak fldwesachieve

this, approximately 117 acfeet (38.2 million gallons) of storage would be required.
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Figure 4-3: Summary of Storage Requirements for Alternative 1

For a detention basin that reduces peak flows of Rock Creek into Fairway by 20 percent for a 10-year
event, the maximum decrease in water surface elevatior2sdgeet andd.64 feet forthe 1Qyear and
100yearevents, respectivelyvodel resultfor the 1-year event are provided irAppendix Aandresults
for the 100-year event are in Appendix B Water surface profile comparissfor the10-year and 10§ear

events are included ilsppendix CandAppendixD, respectively.
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Stormwater Level of Service Study — Phase 2 Revision 1 Alternative 1 — Stormwater Detention

4.5 Conclusions

The primary purposef this alternative wato quantify the scalef improvements that wad be needed

in the upstream watershed to affect flows in Rock Creek through Fairway. The analysis shows that the
storage required is significant, and would require a facility thatmsees if not all, of he Gateway site.
Thougha detention basin of ihsize could lead to an increase in water surface elevation upstream of the
proposed detention facility, upstream impacts were not analyzed for this alterRigfiwe 4-4 shows the
estimated sizes for #dot deep detention basins that will afford 20 percent reduction in peak discharges.

As is shown irFigure 4-4, the volume ofietention requires a significant amount of space.

E::} The Gateway Site
~ | Rainfall Event

),’7) |:] Water Quality
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Figure 4-4: Detention Basin Sizes Required for a 20% Reduction in Peak Discharges

It should also be understood that The Gateway site is the ideal placsttoge facilitybecause it is a
large site in a@se poximity to the problemlf the site cannot be used for detention, tloerstvater
management strategy would need to shiftistrithuted storage throughout the Rock Creek Watershed.
With distributed storage, multiple, smaller basins would be constructed throughoitiethef Mission
and FairwayThis alternative defines thregproximate storage volume required to providedesired
reduction for each design storm analyzed.
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Stormwater Level of Service Study — Phase 2 Revision 1 Alternative 1 — Stormwater Detention

4.6 Opinion of Probable Cost

A conceptual level opinion of probable cost (OR@}p prepared for this alternative. The range of costs
provided represents thewest level of service considered (managenoétite water quality event and a

10 percent reduction of peak flow), as seaehable4-6, to the highest level of service considered
(management of X@ear rainfall event and 20-percent reduction in peak flow), as seefable4-7.

This alternative franes the probable cost for a stormwater detention solution ranging from approximately
$5.7 million to $127 million.

Table 4-6:; Alternative 1 - Stormwater Detention (Water Quality Event)

ITEM QUANTITY UNIT UNIT COST COST
Excavation & Disposal 18,000 CY $ 23 $ 414,000
Rodk Excavation 5 % $ 21,000
Existing Culvert Demo 250 LF $ 800 $ 200,000
(F’Crggzgf‘atleet 58 g?ftz.reRCB) 32 cy $ 1,200 $ 39,000
Inlet Energy Dissipation Structure 2 LS $ 50,000 | $ 100,000
Turf Seed 1.1 AC $ 3000 | $ 3,004
Subtotal] $ 777,000
Erosion and Sediment Control 5 % $ 39,000
Traffic Control 2 % $ 16,000
Utility Relocation 10 % $ 78,000
Subtotal] $ 910,000
gﬂ%b\;gzrﬁgzgmemoblIlzatlon 9 % $ 82000
Subtotal] $ 992,000
Engineering Design, Permitting,
Administration, & Construction 20 % $ 199,000
Administration
Contingency 30 % $ 298,000
TOTAL | $ 1,489,000
Property Acquisition 1 LS $ 4,245,000 $ 4,246,000
GRAND TOTAL| $ 5,734,000

Both the Water Quality Event and-¥&ar Event opinions of probable cost assume some rock excavation,
with rock excavation cost based on 5% of total excavation and disposal. Ryirtiatystructure costs

were developd asuming a casin-place structure. Though not designed for this concept study, energy
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Stormwater Level of Service Study — Phase 2 Revision 1 Alternative 1 — Stormwater Detention

dissipation for each of the points of flow entering proposed detention basin: Rock Creek and Cooper
Creek. Property Acquisitiooosts were based on the 2018 ajgadvalue of The Gateway site at 4801

B

Johnson Drive from the Johnson County Appraiser’ s

Table 4-7: Alternative 1 - Stormwater Detention (10-Year Event)

ITEM QUANTITY UNIT UNIT COST COST
Excavation & Disposal 146,000 CY $ 23 $ 3,358,000
Rock Excavation 5 % $ 168,000
Existing Culvert Demo 700 LF $ 800 $ 560,000
I(chg?igggggtlsér;%g‘eDBL ree] 10 CY $ 1,200 $ 180,000
Inlet Energy Dissipation Structure 2 LS $ 50000 | $ 100,000
Turf Seed 9.0 AC $ 300 | $ 2,000
Subtotal] $ 4,398,000
Erosion and Sediment Control 5 % $ 22000
Traffic Control 2 % $ 88,000
Utility Relocation 10 % $ 439,000
Subtotal] $ 5,140,000
g/l\cl)et})rllr:zea;téon/DemoblIlzatlon & 9 % $ 463,000
Subtotal] $ 5,6(,000
Engineering Design, Permitting,
Administration, & Construction 20 % $ 1,120,000
Administration
Contingency 30 % $ 1,680,00
TOTAL| $ 8,4(3,000
Property Acquisition 1 LS $ 4,245,000 $ 4,245,000
GRAND TOTAL | $ 12,648,000
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5.0 ALTERNATIVE 2 - INLINE STORAGE

5.1 Introduction

Alternative 2 evaluates the potential impact of inline storage in the existing storm aeWeesGateway
site. The existing storm sewers are large and were designed to conveyeaf@0entinderneatiThe
Gatewaydevelopmentvithout surface floodingBecause the storm sewers were sized for such a large
rainfall event, this alternative consiédusing the storage available during smaller rainfall events. The
Gateway site is located at the confluence of Rock Creek and Cooper Creek. As shigunei-1, two
separate storm sewer systems (Rock Creek Systéi@@wper Creek System) convey flows below The
Gateway. The confluence of the two systems is located between Roe Avenue and Shawoee Missi
Parkway (se€&igure5-2).
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Figure 5-1: Inline Storage at The Gateway

5.2 Inline Storage

Characteristics of the Rock &k and Cooper Creek Systems were obtained ierlEGRAS model of
the FEMA Letter of Map Revision (LOR) for Rock Creeland Cooper Creek (Gateway), dated July
2011. In the LOMR, the Rock Creek System is modeled as three concrete boxes, each 14 ligetQuide
feet tall. The upstream invert elevatioam915.14 feet and a downstream invert elevation wagd®09

feet.

City of Fairway, Kansas 5-1 Burns & McDonnell



Stormwater Level of Service Study — Phase 2 Revision 1 Alternative 2 — Inline Storage

The Co@er Creek System was modeled as two concrete boxes, 8 feet wide by 6 feet tall. The upstream
invert elevation was 923.00 feet and tlmvnstream invert elevation was 909.46 fégure5-2 shows
the confluencefahe Rak Creek and Cooper Creek Systems (looking west).

Figure 5-2: Confluence of Rock Creek and Cooper Creek Systems

5.3 Concept for Inline Storage
The analysis caidered the use of inline storage with rale controls. To create storage within the
RCBs an obstruction to the flow mustib&oduced in the channel. The challenge with this concept is
that the obstruction increases flood stages upstream and cawddses the risk and frequency flooding to
properties west of Roe Avenue. An increased flooding risk is not an acceptable outbenetore, the
following constraints were incorporated int@ tanalysis:

e The conceptual plan could not cause an increasasa tiood elevation

e Any raises in flood sges (for any rainfall event) had to be contained within the RCBs

With those two constints, it was determined that the obstruction to create stwitigja the RCBs
needed to be an adjustable control structuine. dontrol structure would need to be rdidering small
rainfall events to creawdetention yetowered during large rainfall events to allow flow to pass
unobstructedThe adjustable contkstructure could also be lowered after the conclusion of éathin
event, when downstream capacity witttie channel section becomes availablgure5-3 shows the

location of the proposed control structure with respect tRtek Creek and Cooper Creek Systems.
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Legend
. . —— Storm Sewers
.| Cooper Creek System & A o | ~— Waterway
/2 - 8- foot x 6 foot RCBs 1= 2] The Gateway site
» {1 city Limits

| Proposed Control
Structure

Rock Creek System
3 - 14-foot x 10-foot RCBs

Figure 5-3: Proposed Location of Control Structure

5.4  Control Structure
To meet the constraints described above, tredfithe obstruction was assumed to be a maximumtheigh
of 4 feet. It was reasoned that this was the height at which an adjustable structure caideldoad

lowered during a flow event and withstand the hydrostatic forces of flow

Figure 5-4: Pneumatically Actuated Gate Example

One option for the adjustable obstruction is a pneumatically actgatedwhit utilizes a series of
pneumatically actuatecapels to create an obstruction in flow. Flow rate dbfothe gate and the
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corresponding increase in upstream stage is determined by the number of panels used to obstruct flow.
The bottormhinged stel panel gte is raised and lowered by control of anatgble bladder or bladders
Figure5-4 provides an example of a pneumatically actuated gate structure.

Figure 5-5: Inflatable Dam Example

Another option for the adjustabléstruction is an inflatable dam. An inflatable dam is a cylindrical
bladder, made of synthetic fibers that raises the upstream watewleeinflated. Generally, inflatable
dams are anchored to the channetdroiand may be filled with air or water dog deploymentFigure

5-5 provides an example ahinflatable dam structure.

5.5 Inline Storage Capacity

Static storage of the Rock Creek and Cooper Creek Systems was caloasagdn d-foot control

structure height ahculvert characteristics described in parag@ghThere is approximately 100,000

gallons of storage available in the Cooper Creek System and 560,000 gallons of storage available in the
RockCreek System. The combined tostbrage in both systes is 660,000 gallons.

5.6 Results and Conclusions

The available storage capacity within the two systems was compared to the estimated runoff volume for
the rainfall event modeled. The 660,000 gallonsvailable storage capacity in Thexte@way box

culverts provided by a-fbot control structure, instaliieat the downstream end of the box culverts,

captures approximately 2.2% of the 29.7 million gallons of total runoff generated from a water quality
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eventoverthe 1,782acre drainage ar@dbutary to The Gateway sit€able5-1 shows the level of
control that 660,000 gallons of inline storage would provide for varying rainfall events.

Table 5-1: Comparison of Available Storage to Total Runoff

Rainfall [ Total Runof
Rainfall | (inches) (million g Percent C
Water Quality 1.37 29.7 2.2%
1-Year 2.86 78.7 0.8%
2-Year 3.55 104.8 0.6%
5-Year 4.50 142.8 0.5%
10-Year 5.25 174.0 0.4%

Results of the analysis suggest that the inline storage volume available in the Rock Creek and Cooper
Creek Systems is not enough to significantly impact flows in Rock Craglie5-6 showsthe runoff

hydrograph for the water quality event (the smallest storm modeled) for Rock Creek at Roe Avenue.
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Figure 5-6: Comparison Volumes for the Water Quality Event
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Thefigure shows a comparison of the runoff hydrograpthe available volume that could be captured
by a control structure. If a#ot structure was Hplace when the rainfall begins, the systems could store
approximagly 2.2% of the total runoff volumfeom the water quality event. It would take approxieat

3 hours for the water in the system to fill behind the control structure and start overtdpgpergthe
structure is overtopped, the attenuation impacts wouttrbmished, and the system would longer
function as a detention basin. As can be $emn Figure5-6, the volume controlled by the control
structure is proportionally small compared to the total runoff volume. rilime istorage volume would be
filled prior tothe flood crest in Rock Creek. Therefore, the peadhdigge would not be attenuateih

no noticeable impadb the City ofFairway.

The limitation of using a control structure with a maximum height of 4Wastseimposed. It could be
argued that tls constraint and the simplified analysis that was ooteti, understates the available
storage. Comprehensive modeling using dynamic wave routing and a simulationtoheeabntrols on
the control structuravould yield a different, and more precise lenadion of how the system could be

operated.

However, his additional effort may not compeats for the lack of available volume. A second

comparison was made using the total volume of the RCBs. This woulde#isanthe RCBs could be
completelyfilled and used for storage. For both the Rock Creek and Cdtneek systems, this

maximum storageotlume is estimated to be 5.0 million gallons, or 16.8 percent of the total runoff for the
water quality eventrigure5-6 suggests that ew if the maximum storage cagity could be utilized hie

inline storage is still inconsequential. The RCBs would be full before the flood crest, and there would be

no significant attenuation of the gdeflow.

The discussion presented above relates toctegeystem performance digithe water quality ever,
1.37inch rainfall distributed over a 2dour period. This event is well below the rainfall depths and

intensities associated with a flash fibevent; which was the focus of the study.

The resultof Alternative 2 corroboratthe results of Alternativé which also conclude that the storage
volume required was significant. To afford a sizeable impact on flow rates in Rock Creek, the storage
requrements must be more than 30 afet (10 million gabns), which would reduce pe#lows by 20

percent fora 1-year rainfall event.

City of Fairway, Kansas 5-6 Burns & McDonnell



Stormwater Level of Service Study — Phase 2 Revision 1 Alternative 2 — Inline Storage

5.7  Opinion of Probable Cost

Theconceptual leveDPC prepared for this alternativercludesanadjustable control struate,

anchoring for control structure, electrical andtcoinsystems, and power soar®etailed information
regarding this OPC is provided irable5-2. The probable cost of this alternative is significantly less than
Alternative 1, mostly due to the scale of the project and propegtyisition. Alternative 1 provides 1.9 to
38.2 milliongallonsof storage for approximately $5.7 million to $12.7 milliovhereas this alternative

provides only 0.66 million gallons of stagya for approximately $0.6 million.

Table 5-2: Alternative 2 - Inline Storage

ITEM QUANTITY UNIT UNIT COST COST
Demolition 1 LS $ 25,000] $ 25,000
gg:gic;cgtc:u(é;)unrce:rete Anchoring for 35 cy $ 1,000 $ 35.00(
Cortrol Structure 1 LS $ 200,000 $ 200,00
gogr?; Sse‘?‘j{gg\'ggsi'g‘e‘i 1 LS $  50000| $ 50,000
Electrical and Control Systems 1 LS $ 40,000 $ 40,004
Subtotal] $ 350,00(
g\cl)é)rluéz;téon/DemoblIlzatlon & 9 % $ 32.000
Subtotal] $ 382,00
Engineering Design, Permitting,
Administration, & Construction 20 % $ 77,00(
Administration
Contingency 30 % $ 115,00
TOTAL | $ 574,000
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6.0 ALTERNATIVE 3 — CHANNEL MODIFICATIONS

6.1 Introduction

Alternative 3evaluateshe impact of channel modifications along Rock Cneékin Fairway. Two
scenarios of channel modifications include overbank clearing and grubbing and channeicgxcavat
These modifications anticipate the impacts oféasing channel capacity with vegggdn management

and minor channel improvement alathg creek. Channel modifications were considered where feasible
and were limited to the portion of Rock Creek bestw river stations 1.653 and 0.608 (Bagire6-1).

Legend

Cross Section

Rock Creek
(RC 130)

} |."_—_- City of Fairway

afgem

Figure 6-1: HEC-RAS Cross Sections for Rock Creek

6.2 Limitations of the Analysis
Because this study was conceptual in nature, consideration was onlyaorenhel hydraulics. Other
concerns such as easemeslspe stability, construction access, permitting requirements, environmental

impacts, and downstream impacts were not clemed.

Impacts to existing structures, foundations, fences and other gXistitures were not considdria

detail. In general,raattempt was made to develop channel improvements that avoided houses. However,
should the City select channel modificatemthe preferred alternative, the design would need to be
verified.
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The propsed modifications did not nsider improvements to amy the existing bridges along Rock
Creekwithin the City of FairwayBridges, culverts and roadway embankments were nagelda

Implementation of Alternative 3 may result in a drastic change tohtwecter of Rock Creek.

Vegetation management to ingve capacity would result in selective clearing of existing trees and

underbrush along the creek. This strategyiscontrasy t he Ci ty’s commitment t o
trees. If this alternative selected, the channel impements and vegetation mgeanent strategies

should be coordinated with the Fairway Tree Board.

6.3 Concept for Channel Modifications

Proposed channel mdidiations were modeledsing HEGRAS (3) andthe Effective Model for Rock
Creek obtained fronthe Fedeail Emergency Management Agency (FEMA). The Effective Model did
not include the bridge remlament project for Sheridan Drive. diefore the HECRAS model for the
Sheridan Bridgéroject(5) wasincorporated ito the Effective Model. The new model created is herein
referred to as the Corrected Effective Model.

Proposd channel modifications modeled two scenarios:
o Proposed Conditions {ialues) Model: Vegetation Managene

e Proposed Conditions (0ot TrapezoidalChannel) Model: Channel Improvements

6.4 Vegetation Management

The Proposed Conditions (n Values) Model, altdr Manning’s roughness coef fic
reflect clearing and grubbing within the Rock Creekrtmank areas. As shownhigure6-2, the

roughness coefficients in the overbanks are high to represent the presenass bfusth and other

conditions that act to impede flow. To predict how vegetation gemant could improvehannel

hydraui ¢ s, the Manning’s roughness coefficients were
with limited amount of brus(6) in the overbanks for a 40 to 860t swath on either sidd the channel,

whereclearing and grbbing was feasibld=igure6-3s hows how Manning’s roughnes

changed at a given cross seg.
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6.5 Channel Improvements

Thesecond scenario, Proposed Conditionsf(®@ Trapezoidal Channel) Model, reflects a grading
strategy to create a more uniform and hydralljicHficient channelThe channel section modeled for
this study was a trapezoidal channel witly@ical bottam width of 30 feet and 3:1 side slop&ghen

existing channel bottom width exceededf86t, chanel bottom width was not modified/here 3:1 sie
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slopes were not feasible, 2:1 side slopes were used. Channel sections directly upstream and downstream
of bridgestructures were not altered. To account for the efficiency of an engineered channel,a lansi
roughness coefficient of 0.035 was usedhmithe channeFigure 6-4 provides an example of proposed
channel modificaon.
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Figure 6-4: Example of Proposed Channel Excavation

6.6 Results and Conclusions

Water surface elevations were computed for both scenariagesuits wee compared to the Corrected
Effective Model. Model results are providedAppendix AandAppendix B Both scenarios lowered the
water surface elevation of Rock Creek. For the vegetation managsreeatio, the maximum decrease
in water surface elevation was 1.19 feet a3 fieet for the 16year and 10§earrainfall events,
respectively For the channeimprovement scenario, the maximum decrease in water surface elevation
was 2.49 feetind 2.74 feet for the 3fear and 10§earevents, respectivelfrigure6-5 quantifiesthe
difference in water surface eigtion for the 16year eventWater surface profile comparisefor the 10-

year and 10§earevents are included ippendix CandAppendix D respectively.
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6.7 Opinion of Probable Cost
A conceptual level opinion of probable cost (ORM@f preparedach scenario dhis alternative
vegetation management and channgdrmmementsTheprobable costs for theegetation management

and channel improvement scenarios are providd@iie6-1 andTable6-2, respectively.

Table 6-1: Alternative 3 - Channel Modifications (Vegetation Management Scenario)

ITEM QUANTITY UNIT UNIT COST COST
g:gzzﬂg &Grubbing, Disposal, & 10.2 AC $  20000| $ 204,000
Turf Seed 10.2 AC $ 3,000| $ 31,000
Subtotal| $ 235,000
Erosion and Sediment Control 5 % $ 12,000
Traffic Control 2 % $ 5,000
Utility Relocation 3 % $ 7,000
Subtotal| $ 9,000
g/l\?grllﬁéaatéon/Demoblhzatlon & 9 % $ 23000
Subtotal| $ 282,000
Engineering Design, Permitting,
Administration, & Construction 20 % $ 56,000
Administration
Contingency 30 % $ 84,000
TOTAL | $ 422,000
Permanent Easements 1 LS $ 1,155,000| $ 1,155,000
Easement Acquisition 62 EA $ 8,000 $ 496,000
GRAND TOTAL| $ 2,073,000

The vegetation management scenario assumes clearing and grubbifupasa@th on either side ohe
channel within the overbanks and resegdithe OPC also includes permanent easements on the
aforementioned 4fbot swath for regular vegetation maintena and easement acquisition costs for the

62 properties impacted by thisesario.
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Table 6-2: Alternative 3 - Channel Modifications (Channel Improvements Scenario)

ITEM QUANTITY UNIT UNIT COST COST
Excavation & Disposal 18,000 CcY $ 23 $ 414,000
Clearing & Grubbing, Disposal, & 6.4 AC $ 20.000| $ 128,000
Cleanup
ZC?ST]Z?rrL?goRr’l(/)Sgconstruction) 8,000 SY $ 14 $ 128,000
Turf Sod of Temporary Easement 19,000 SY $ 71 % 133,000
Rip Rap 31,000 TON $ 44 $ 1,488)00
Subtotal] $ 2,291,000
Erosion and Sediment Control 5 % $ 115,000
Traffic Control % $ 46,000
Utility Relocation 3 % $ 69,000
Subtotal] $ 2,521,000
g/l\?grllt:éaaltéon/DemoblI|zat|on & 9 % $ 227,000
Subtotal| $ 2,748,000
Engineering DesigrRermitting,
Administration, & Construction 20 % $ 550,000
Administration
Contingency 30 % $ 825,000
TOTAL | $ 4,123,000
Temporary Easements 1 LS $ 191,000| $ 191,000
Permanent Easements 1 LS $ 895,000 $ 895,000
Easement Acquisition 62 EA $ 8,000 $ 496,000
GRAND TOTAL| $ 5,705,000

The chanel improvements scenario includes earthwork within the main chserteon.Rip rap bank

stabilization was assumed for the side slopes for ugdotSlow depth.To access the main channel the

construction and deconstructioha temporary cortiiction access road as well as temporary

construction easements were irdgd The OPC assumes sodding disturbed areas within the temporary

construction easement. The OPC also includes a permanent easement over the entire length of Rock

Creek within Fainay forreoccurring maintenance of the main channel section and easemésitiacy

costs related to the 62 adjacent properties.
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7.0 CONCLUSIONS

While none of the alternatives considered as part of the study afforded a definitive stiletion,
alternatives for stonwater detention within the City of Mission have been dismissedhhbke\strategies
for stormwater management. The recommended stréfdgynative 3) is a continued focus on

conveyance in Rock Creek.

It is the conclusion of fh study that stormwateetention project in thapstream communifg) would
not be a practa solution for management of flows in Rock Creek. The resultstefrdtive 1, which
considered a large detention basin at The Gatewayssitet a viable ®lutionwith the site under
developmen(7). Detentionfacilities in the upstream watershaguld needto be distributed throughout
thewatershedvould likely utilize small, undeveloped areas. Both Mission and Fairway are long
edablished, highlyurbanizel communities. Like Fairway, Mission affords few opportunitiedliese

new detention facilities.

The use of the existing storm sewatd he Gateway site for inline storadees not provide storage in
amount that would resulbia meaningful reductiomiflow rates. The volume of runoff generated by the
1,782 acres thiutary to Rock Creek at Roe Avenue is proportionally large to tinagst available in the
Rock Creek and Copper Creek Systems. This study predicts that inliagestapacity would fillvell
before a flood crest (even for small rainfall events) and wprddideonly minimal attenuation during

the peak of the event.

During the Public Works Committee meeting on November 29, 2018, it was requested that the study
include a description of flooding impacts for each alternative in relation to both residential properties and
public infrastructure. Access to Brookside Drive and State Park Road for emergency situations during

rainfall events was expressed as a concern.

Thelow point on Brookside Drive was identified and a plot was devel oped to determine the existing level
of service at thislocation. Based on Figure7-1, Brookside Drive is estimated to have less than a 10-year
level of service. To bring Brookside Drive up to a 10-year level of service either the road would need to
be raised or the water level lowered up to 3 feet at thislocation. A detention basin that provides a 20
percent reduction in peak flows for the 10-year event, described in Alternative 1, only reduces the water
surface elevation by 1.36 feet at thislocation. Neither of the channel modification scenariogvaluated in
Alternative 3, Vegetation Managemenand Channel Improvements, were estimated to reduce the water

surface elevation by 3 feet.
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Figure 7-1: Brookside Drive Existing Level of Service

A similar evaluation was conducted for State Park Road, which estimated State Park Road to have less
than a 10-year level of service. The level of service plot for State Park Road is provided in Figure7-2.

Based on modeling efforts, there is potential to bring State Park Road up to a 10-year level of service by
reducing peak flows, however, further study would be required.

e WSE ® Road Elevation
“““““ Log. (WSE) -+ Linear (Road Elevation)
880
y = 1.042In(x) + 872.84
879 R%2=0.9921
T 878
2 )
5 877 .
©
)
i 876 ‘
875 ue. )
........................... T T T T T T P T p— ]
874
1 10 100 1000

Return Period (years)

Figure 7-2: State Park Road Existing Level of Service
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Thelevel of serviceto residential properties was also evaluated based on lowest adjacent grades provided
in the2009 LOMA list. Table7-1 summarizes the modeled impactsto level of service to residentia
properties for Alternative 1, stormwater detentionthat provides a 20% reduction in peak flows for the 10-
year rainfall event, and the two scenarios evaluated in Alternative 3, vegetatiormanagement and channel
improvements.

Table 7-1: Maximum Number of Residential Properties Impacted

Stormwater Vegetation Channel
Detention Management Improvements
Removed from the
0 1 4
100-year Floodplain
Improved Level
. 6 4 7
of Service

7.1 Near-Term Goals

With few options available in the Rock Creek watershed for new detention facilitieectilmamended
nearterm solutioris themanayement of the Rock Crealhannel to maintaiand maximize conveyance.
The channel should be treated as an ag®ebther Cityowned utilities. Steps that could be taken include

the following:

e Acquire easements along the creek to shift ownership andanairce responsibilitydm

private propertyowner to the City.

¢ Control unwanted vegetation along the creek ¢éogieatest extent practical. Clear brush and

other lowlying growth to enhance capacity.

e The City should consider a public outreach progranthfemproperty owners algrRock Creek
The pogram could explain the need to maintain vegetation and encourage homeowners to
remove fences, out buildings, and other private structures that may obstruct flow. Property
owners also need to be informed of toasequence of disposiggrd debrisand othe waste

materials in the floodplain.

e The City could also develop rouimaintenance practices to die¢he existing culverts and
bridges of sediment and debris. Efforts should be made to keep these strichaesnam

capacity.
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e Dewelop a capal improvements plan for channel modifications. The plan should develop projects

to improve channel conveyance and promote bank stability.

7.2 Long-Term Goals

It is generally recognized that flooding along Rock Creek isobiee biggest challengdacing theCity

of Fairway. It is also recognized that there is not a single, cost effective solution. The underlying problem

is that urbanization, which has contributed to the flooding problem, has occurred beyond the quasgdicti
boundaries of Fairwa In many espectsthe solutions that involve stormwater management are beyond

the City’s direct control. To affect a significan
Mission and Roeland Park would need¢mstruct stormwater magament facities ard/or require

developments to do so.

Each city within the Rock Cre@katershed has a responsibility to manage stormwater runoff. These
efforts are done independently, and there is not a comprehensive apprwatérshed management.
Until such a pan is ageed upon by all cities, then Fairway, being at the downstream end of the
watershed, will continue to bear the burden of flooding, without regulatory authority to control or

alleviate the problem.

However, thee may be some regulatgunstification for acomprehensive watershed strategy. First,

APWA 5600(8), which is the stormwater design manual adopted by most communities in the Kansas
City metropolitan area, allows communitiesadopt specific managentestrategiedased a the needs

for the community. In coordination with the County and all communities in the Rock Creek Watershed,
Specific LocallyDefined Strategies for stormwater management could be developed for the watershed.
Paragraph 5601.5.A.4dbates thedllowing:

Special LocallyDefined Strategies:The City/County may develop alternative strategies that are tailored
to the unique circumstances of their watersheds. Such strategies may apply globally to the City/County
or only to certain desigated areas.The Cty/County will identify each alternative strategy with a unique

descriptor and publish the requirements for each.

Such alternative strategies may involve increased or decreased allowable release rates prafaomed
stringent contra for certain stormreturn intervals, reliance on infiltration or loimpact development
practices for added volume control, planningdeopen space controls, and/or special requirements to

participate in regional control faciliticinstead of developmestale facilities.
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Stormwater management for site development may include structural facilities and/or nonstructural
solutions. Whex runoff controls are required, lounpact development practices or,-site control of
runoffin addition to or insteadf the standard weidr dry bottom basins may be used.

The special localhdefined strategy could include the following:

e Require all ner developments and redevelopments to include stormwater detention. It would be
important to inalde redevelopments thaave not historicallypeen required to provided
stormwater detention facilities.

¢ Require that detention facilities provide a specifieduction in peak discharges. Most
regulations require st or nowaatdevre rtsoe Hsf fneacnta.g’c dWitf
requirement, caditions would not worsen in Rock Creek, but neither would they improve.
Because the Rock Cre&¥atershed was laely developed prior to current stormwater
management requirements, management to the statusayueot be of longerm kenefit. The
goal ofa stormwater management strategy should be to develop an urban drainage system that
mimics predevelopment hydrologgnditions.

¢ Development of a detailed and comprehensive hydrologic model for the watershatbdeie
would establish th base conditions fdhe watershed. When a new development is proposed, the
model would be revised to account for the changes indaadnd proposed stormwater
infrastructure. Models could be regulatory similarly to how the HREAS models are used to
determine the impact® floodplains.

e Establish a procedure to allow all cities to participate in the review and approval of development
plans.

¢ Promote or require the use of low impact development techniques.
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