


DO YOU RECOGNIZE THIS PLACE?




DO YOU KNOW WHO THIS 1S?




HOW IS ANY OF THIS RELEVANT?




4. Permitting

5. Construction
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HISTORY OF IMS & DRY RUN / DIVERSION DITCH

o
1941 Aerlal Image

3 (Indiana Historical Souety)
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HISTORY OF IMS & DRY RUN / DIVERSION DITCH

1956 Aerial Image
(Indiana Historical Society)
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HISTORY OF IMS & DRY RUN / DIVERSION DITCH

Diversion Ditch
Constructed circa 1964

2011 Aerial Image
(IndianaMap Framework Data)



FLOODING IN SPEEDWAY, NEAR IMS

Effective FIS (2016)



FLOODPLAIN MAPPING APPEAL

» Updated model results
added homes to FP

Legend

Effective Floodplain
@ Existing Condition Floodplain
Structures
Change from Effective to Existing Condition
Primary Structure Added (41)
Secondary Structure Added (46)
Primary Structure Removed (195)
Secondary Structure Removed (137)
Primary Structure within SFHA for both Scenanos (137)
Secondary Structure within SFHA for both Scenarios (134)

SR LR L

Existing Condition:
FP Mapping Appeal



ALTERNATIVE ANALYSIS RESULTS

e Alternatives considered
= Shelf/ 2-stage ditch
= Floodwall

* Shelf alternative was most
effective and was selected

e Speedway was awarded
$500,0000 OCRA grant

Legend

&2 Proposed Condition Floodplain
Effective Floodplain (Current DFIRM)

Structures
Change from Effective Floodplain to Proposed Condition Floodplain
Primary Structure Added (0)
Secondary Structure Added (6)

Primary Structure Removed (238)
Secondary Structure Removed (200)

Primary Structure within SFHA for both Scenarios (82)

SRR LR’

Secondary Structure within SFHA for both Scenarios (84)

Proposed Condition from
Alternative Analysis



DESIGN PHASE: HYDRAULIC MODELING

e Unsteady-state HEC-RAS model
= Better prediction of flow timing '

= Attenuation of flow

= Allowed for consideration of
impacts to downstream reaches

 Model Extent
= US Extent: Headwater subbasins

= DS Extent: Little Eagle Creek

HEC-RAS model
schematic




DESIGN PHASE: HYDRAULIC MODELING

 Flow Data
= HEC-HMS hydrologic model
= 13 subbasins (Total DA = 6.92 mi?)

= 10 hydrologic flow change
locations (5 additional for model

configuration)
= HEC-HMS DSS file referenced for
flow inputs
Select Location in table then select Boundary Condition T ppe
River Heach RS Boundary Condition

1] Dy Run 15 h.342 Flows Hydrograph

2| Dy Run s 5185 Unitorm Lateral [nflaw

3| Dy Run s 4116 Lateral Inflow Hudr,

4| Dy Run 15 4 0251 Lateral Inflaw Huydr.

5| Dy Run s 3633 Lateral Inflaw Huydr,

E| Dry Run s 3543 Uniform Lateral [nflow

7| Dy Run 05 1.997 U riform Lateral [nflow

8| Dy Bun DS 1.409 Lateral Inflow Hydr,

3| Dy Run Overflow 1.540 Flows Hydrograph
10| Dy Bun Overflow 1.468 Lateral Inflows Hudr.
11| Dy Bun 1585 A Lateral Inflow Hydr,
12| Dy Run M5 0.4046 Lateral Inflow Hudr,
13| Dy Run M5 0.00& Marmal Depth
14| Dy Bun Div b 0791 Lateral Inflow Hudr,
15| Dy Bun Div ¥ 0674 Initorm Lateral [nflow
16| Dy Bun Div ¥ 0.003 Marmal Depth .
17| IM5 Bypass 1.189 Flow Hydrograph HEC-HMS Subbasins

|



DESIGN PHASE: QUASI-2D SCENARIO

« Multiple flow paths possible S — =

= Observable in DEM l

N\
= Suggested by flooding extent in \
Effective mapping

» Bifurcated system modeled using: —

= Junctions \

= Lateral weirs -

= Storage areas v

\ N\
~
\
R
Complex flow patterns




) ula O

Cross-sections (209)
= Topographic survey
= 209 total XS

Bridges (29) / Culverts (11)
= Structures surveyed or based
on as-built drawings
= All structures included

Lateral Weirs (5)
= Profiles cut from DEM / Survey
= [terative process to identify
overflows in 1-D model

Storage Areas (1)
= Elevation-area curves
generated from DEM / Survey
= Used to ease flow and consider
flow attenuation

1013

0.833
.93

0.791




DESIGN PHASE: MODEL CALIBRATION

Plan: EX2016_Revl River: Dry Run Reach: US RS:2.54

* No gage data available

751 /_#A\\ L Stage B

Flow

= Hydrologic model inputs
adjusted to match /)
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INDIANAPOLIS FIS

January 1979
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Coordinated Discharge Graph




DESIGN PHASE: EXISTING VS. PROPOSED CHANNEL

.055 } .04 | .055
744

| Legend

1 WS Max WS
7424 4 AN

*\‘\w ' ' Ground - Comp Geom 3
] Ineff - Comp Geom 3
740+

Bank Sta - Comp Geom 3

Merge Range

£ 738—_ Ground
c b i
o Ineff
§ .
uij 7364 Bank Sta

734

732-

730 T T T T T T T T T T T T T T T T T T T 1

0 100 200 300 400 500

Station (ft)

Existing vs. Proposed XS in

HEC-RAS




DESIGN PHASE: MODEL STABILITY ISSUES

« Signs of Model Instability
= Model solution failure
= |rregular flow/stage hydrograph

= High error in calculated elevations

e Sources of Model Instability

= Not enough, or too many XS...or
poor spacing of XS

= Junctions — relative location to XS

= Bridge modeling approach

= Unexpected supercritical flow

Irregular hydrograph (from HEC-RAS User Manual)




DESIGN PHASE: MODEL VALIDITY CONCERNS

« MODEL VALIDITY CONCERNS

= Using large amounts of
baseflow can hide instability
issues

(NOT RECOMMENDED...or allowed)

=  Unidentified overflow areas in
guasi-2D situations

= Poor junction setup

Flow (cfs)

700
600+

500+

400+
300
200+

100

Flow Boundaries

Legend

Dry Run DS: 1.997 to 1.957

Dry Run US: 3.543 to 2.214

Dry Run Divx: 0.791

Dry Run US: 4.116

Dry Run US: 5.342

Dry Run US: 3.633

IMS Bypass: 1.189

Dry Run US: 5.185 to 4.37

Dry Run IMS: .431

Dry Run US: 4.0251

Dry Run IMS: 0.4046

Dry Run Div x: 0.674 to 0.27

O+———7—— 7 71 T T T T T T T T T T T 1
2400 0100 0200 0300 0400 0500 0600 0700 0800 0900

01Jan2000
Date




DESIGN PHASE: MODEL INSTABILITY & VALIDITY TIPS

» Tips for avoiding issues

1. Make your model only as
complex as it needs to be

HEC-RAS model

schematic g




DESIGN PHASE: MODEL INSTABILITY & VALIDITY TIPS

» Tips for avoiding issues

2. Adjust HTab Parameters for
XS & bridges -




DESIGN PHASE: MODEL INSTABILITY & VALIDITY TIPS

» Tips for avoiding issues

3. Use minimum flow to
prevent immediate solution
failure




DESIGN PHASE: MODEL INSTABILITY & VALIDITY TIPS

» Tips for avoiding issues

4. Make sure that hydrology
(inflow hydrographs) aren’t
overly irregular




DESIGN PHASE: MODEL INSTABILITY & VALIDITY TIPS

» Tips for avoiding issues

5. Establish initial condition
from previously computed
profile




DESIGN PHASE: MODEL INSTABILITY & VALIDITY TIPS

» Tips for avoiding issues

6. Consider adjusting theta
weighting factor for initial
runs



DESIGN PHASE: MODEL INSTABILITY & VALIDITY TIPS

e Tips for solving issues

1. Try adjusting the
computational time step
before making geometry
changes




DESIGN PHASE: MODEL INSTABILITY & VALIDITY TIPS

e Tips for solving issues

2. ldentify location(s) where
the water surface tolerance
Is repeatedly exceeded




DESIGN PHASE: MODEL INSTABILITY & VALIDITY TIPS

e Tips for solving issues

3. Review hydrographs;
identify where ‘wobbling’ first
appears




DESIGN PHASE: MODEL INSTABILITY & VALIDITY TIPS

Tips for solving issues

4. Watch animated profile; note
the event time at the
beginning of unusual
progression



DESIGN PHASE: MODEL INSTABILITY & VALIDITY TIPS

e Tips for solving issues

5. Check structure output
tables for warnings & errors




DESIGN PHASE: MODEL INSTABILITY & VALIDITY TIPS

e Consult HEC-RAS User Manual (for model setup)

e Consult HEC-RAS Hydraulic Reference Manual (for details on inputs & how the model does
calculations)

* Good source for troubleshooting guidance

http://www.nws.noaa.gov/oh/hrl/modelcalibration/6.%20%20Hydraulic%20Model%20Calibration/
4.1%20L-11%20CommonModelStabilityProblemsinUnsteady%20FlowAnalysis.pdf




DESIGN: CONSTRUCTION DRAWINGS




DESIGN: CONSTRUCTION DRAWINGS




DESIGN: CONSTRUCTION DRAWINGS




)
Q
Z
=
<
0
a
Z
O
_I
O
>
o
T
%
Z
O
O
Z
O
T
LLJ
a)

||||||

A

] :
i g

2o w.uwfm

750
745
740
735
730

g & & &8 8 §& B8
a___;___;____m___;_________ 3
R N R R
R N Y B B
I R B B
I I A A I R
T 7 IN"T T 71— o
| _/_ ]
I O N N N R
I R AN R -
R N I N Y
(R Y (Y . ¥ N S
L P
I _h L]
1 1 13 _
1
_ _ [ L1 | [
F—t————ft+—+——1 8
I N R -
I I
I " I
T o]
T | o
IR A
|-
| |
| | -
| I
L_1_ Lol 1 w
o w1 [T
I - S R R
i I
ﬁi\%\: -
F—+—H——t&+—+—— 8
-
-2 Y A N I B
3 [ N O R R B B
A
A g
R
I T R
R 0 Y R -
AR AR A
HLLLL L 8

725
720

16+00

.

Typical XS



DESIGN: SURCHARGE DETERMINATION

LOCATION DESCRIPTION PUBIE)ISHED MODELING RESULTS COMPARISONS
EFFECTIVE Cumulative | Cumulative
Model Cross . - DATA i i isti Impactsw/o | Impacts with LOZES
Section Station Location Description (Ft, NAVD) Dupllc'a\:e Effective| Co_rrected l?:)_(lstlng F'_rpposed e e R— "
odel Effective Model | Conditions Model | Conditions Model Jec roject roject Impact

N/A) (ft., NAVDS88) | (ft, NAVD8S) (ft, NAVD8S8) (ft, NAVD8S8) 6) - (5) (D _(5) (D _(6)
1.218 Dry Run Div x 742.12 742.12 741.52 0.00 -0.60 -0.60
1.197 Dry Run Div x 741.99 741.99 740.99 0.00 -1.00 -1.00
1.169 Dry Run Div x 741.8 741.8 740.51 0.00 =17 -1.29
1.146 Dry Run Div x 741.44 741.44 740.44 0.00 -1.00 -1.00

[t T oymnowc TP 0 [0 o - T T eersmowe
1.060 Dry Run Div x 740.68 740.68 739.9 0.00 -0.78 -0.78
1.013 Dry Run Div x 740.12 740.12 739.71 0.00 -0.41 -0.41
0.939 Dry Run Div x 739.48 739.48 739.45 0.00 -0.03 -0.03
0.883 Dry Run Div x 739.13 739.13 739.32 0.00 0.19* 0.19X
0.791 Dry Run Div x 738.65 738.65 739.1 0.00 0.45* 0.45X Flood Prepared
0.736 Dry Run Div x 738.31 738.31 738.74 0.00 0.43* 0.43X Flood Easement Prepared
0.725 Dry Run Div x 738.05 738.05 738.71 0.00 0.66* 0.66 X Flood Easement Prepared
0.725 Dry Run Div x 737.83 737.83 738.45 0.00 0.62* 0.62X Flood Easement Prepared
0.704 Dry Run Div x 736.43 736.43 737.45 0.00 1.02* 1.02X g within channel banks.
0.674 Dry Run Div x 736.23 736.23 737.27 0.00 1.04* 1.04 X Surcharge contained within channel banks.
0.604 Dry Run Div x 735.82 735.82 736.88 0.00 d 1.06 X Surcharge contained within channel banks.
0.565 Dry Run Div x 735.67 735.67 736.74 0.00 1.07* 1.07X g within channel banks.
0.491 Dry Run Div x 735.32 735.32 736.4 0.00 1.08* 1.08X Flood Easement Prepared
0.448 Dry Run Div x 735.19 735.19 736.28 0.00 1.09* 1.09 X Flood Easement Prepared
0.421 Dry Run Div x 733.78 733.78 734.64 0.00 0.86* 0.86 X o] ined within channel banks.
0.397 Dry Run Div x 733.55 733.55 734.4 0.00 0.85* 0.85X Surcharge contained within channel banks.
0.388 Dry Run Div x 733.31 733.31 734.13 0.00 0.82* 0.82X Surcharge contained within channel banks.
0.374 Dry Run Div x 732.96 732.96 733.8 0.00 0.84* 0.84 X g within channel banks.
0.354 Dry Run Div x 732.84 732.84 733.67 0.00 0.83* 0.83 X Surcharge contained within channel banks.
[oso T oymeow T 0 0 0 - T ] TrekCosingmbidke |

0.344 Dry Run Div x 732.58 732.58 733.39 0.00 0.81* 0.81X g ined within channel banks.
0.325 Dry Run Div x 731.73 731.73 732.53 0.00 0.80* 0.80 X o] within channel banks.
0.305 Dry Run Div x 731.55 731.55 732.37 0.00 0.82* 0.82X Surcharge contained within channel banks.

0.286 Dry Run Div x 731.02 731.02 731.86 0.00 0.84* 0.84 X Surcharge contained within channel banks.
0.270 Dry Run Div x 729.67 729.67 730.51 0.00 0.84* 0.84 X Surcharge contained within channel banks.
0.203 Dry Run Div x 728.12 728.12 729 0.00 0.88* 0.88 X Surcharge contained within channel banks.

0.192 Dry Run Div x 721.77 721.77 728.63 0.00 0.86* 0.86 X Surcharge contained within channel banks.
0.158 Dry Run Div x 726.27 726.27 726.98 0.00 0.71* 0.71X o] within channel banks.
0.106 Dry Run Div x 725.75 725.75 726.48 0.00 0.73* 0.73X Surcharge contained within channel banks.
0.074 Dry Run Div x 725.37 725.37 726.11 0.00 0.74* 0.74X Surcharge contained within channel banks.
0.026 Dry Run Div x 723.59 723.59 724.35 0.00 0.76* 0.76 X Surcharge contained within channel banks.
0.012 Dry Run Div x 723.55 723.55 724.32 0.00 0.77* 0.77X Surcharge contained within channel banks.
0.003 Dry Run Div X 722.54 722.54 723.16 0.00 0.62* 0.62 X g ined within channel banks.
| IS Dry Run Div x | 722.54 | 722.54 723.15 | I 0.61* 061X | g ined within channel banks. |

Project Evaluation Table

(Diversion Ditch Only)




PERMITTING: IDNR CONSTRUCTION IN A FLOODWAY

Surcharge Areas



PERMITTING: IDNR CONSTRUCTION IN A FLOODWAY

Little Eagle Creek

Surcharge Areas




PERMITTING: IDNR CONSTRUCTION IN A FLOODWAY

« Evaluation of potential for increased flooding along Little Eagle Ck
= Decreased WSE at the US end; increase WSE at the DS end (all under 0.04 ft)
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PERMITTING:

IDNR CONSTRUCTION IN A FLOODWAY

Flood Easements Required

Where surcharges exceed 0.14 ft

Must have legal description and
permanent flood easement

recorded with property deed

STATE OF INDUANA §
155
COUNTY OF MARION ¥

B wme ro mersigned, n Notary Pubic in and for sakd G
:wmnu

ounty ar suw-:-
o Denaifirs .nln_ndar-weeqorm cattrr el

the pas:
-mcaww m One Hundred (100) Year Froguency snocaa..raayon ’#“‘-
we

inv&,.&r_ ].hé\‘,,]s.m_ ﬂ_\

Wi ST

My Commiasion Expins._belg 22 2023 ek Sk, iy
20 ol e Torogueng
Gevidart n’ﬂﬂmx\‘\'cr\ _ County

i Boundary on thie Bt day
WA v
Cedear ;5 for Sl
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e = = =
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e
heleac

My Commison Expires_S2)Jg 22, 2023
Rasicert of_SrournaSkan Courty

Flood Easements



PERMITTING: IDNR CONSTRUCTION IN A FLOODWAY

* Flood Control Project

= Property must be owned or
guaranteed the ability to be
maintained

= Typically only relevant for
municipalities or other
governmental bodies

* Floodway Regulation

» Unsteady-state modeling &
floodway issues

= City of Indianapolis must regulate
floodway according to revised
project prior to LOMR

Floodway regulation




PERMITTING: IDEM 401/ USACE 404 PERMIT

Thamnophis butleri
(Butler’s garter snake)



PERMITTING: IDEM 401/ USACE 404 PERMIT

« USACE Section 404 & IDEM Section 401 AT,

LMLE 40201-0060
FAX: (802) 315.0877

= Very limited disturbance below

Operations Division
Requlatory Branch (Horth)

O HWM 10 Mo, LRL-2016-284-ans

= Regional General Permit (RGP) o e

Cear Mr. Wicolinm

Wichasl R Pence, Goweenae
Cameron ¥, Clark. Divector

This is in response to your request dated March 4, 2016, as
itted by your agent, Christopher B. Burke Engineering, LLC, for a March £, 2016
ment of the Army Permit to discharge 105 linear fest (0.,005-acee) '

1 material below the ordinary high water of Dry Run Diversio
Channel and Lacy Branch to provide bank stabilization The site is

located at ..nvune 39.80448° North, longitude -86,24541% West in
Spoadway, Marion County, Indiana. |

Under Section 10 of the Rivers and Harbors Act of 1899 and Section narth bank of D
404 of the Clean Wi CWA), the Louisville, Detroit, and Chic
Districts )'\aJod ﬁgqlc'\a. General Permit (RGP] No. 1 on December 15,
2009, for certain activities having minimal impact in Indiana. We have
verified that your proposed work shown on the enclosed plans and

. . - 5 described below is authorized under the RGE. Therefore, you may proceed
° Ions O E I eterl I ”na Ion with the work subject to the enclosed general conditions and the Indiana
Department of Environmental Management (IDEM) Secticn 401 Water Quality

DHtch between stations
Branch between 32490

bd an February 10, 2016, for comments from our

Certification (WQC) dated December 12, 2014. Please note that IDEM must : et o 4
. - |t may be present in the vicinity of the proposed praject.

be notificd as & condition of the WOC. st 10 the requirements of the Regional Generl

- The following work is horized:
= Presence of garter si 1ake in 1927 P e ot s e ——
Discharge of 105 linear feet (0.00%-acre) of £ill material below [peoyect. il

- 1 will pequire

the ordinary high water of Dry Run Diversion Channel and Lacy Branch to oses Egun owr depariment. ‘This proposal i

provide bank ngm:i:umn. Ir the Flood Control Act, IC 14-28-1, Please submit a

. I t Any new construction acti vity other than that shown on the attached . o

” I I Oses I I I S OI l plans may ot qualify for the RGP. If your plans change or if Roeabd Hellmich, Division of Nature Preserves, the
additional activities are proposed, please submit revised plans to this feri) was documented within ¥ mile of the project ares

. bemation scason, we reconmend that no
fpril 15. For work outside of thase dtes, o trenched-in
en® to ne displayed at the foass prioe to the start of construction, Amy reptiles or

Upon comp. the work fuserved, unharmed, and immediately placed outside t
the enclosed Cor\pll.‘cx:\'a nnpsh form must [

ce for review prior to constructi

Enclosed is a “Notice of Authoriz

construction

fservice. Plesse do not hesitate 1o contact me ot (317) I
for sistance. I

= No digging/excavation from Oct 1 — =
”w{;.
Apr 15 *"iwmmw‘/

Division of Fish sad Wikdlif: |

= For work outside of those dates, |

P — weww DHRUN gov

additional trenched-in silt fence is e
required

USACE RGP Approval &

ETR Letter




PERMITTING: IDEM RULE 5

« IDEM Rule 5 * Erosion Control Measures
= No extraordinary circumstances = ECB, TRM, silt fence, riprap
= |nclusion of spoil stockpile area = Silt fence can be tricky in channels

Silt fence installation



CONSTRUCTION: TIMELINE

3/28 5/29 7/23  8/5 11/10

Notice Indy 500 Brickyard 400

of Award
Release of Funds Substantial
from OCRA Completion
& Notice
to Proceed

* Project Delays:
= |[DNR Construction in a Floodway Permit

= Execution & recording of flood
easements

= Release of OCRA funds



CONSTRUCTION: SPOIL STOCKPILE SITE




CONSTRUCTION: GROUNDWATER ISSUES

Groundwater issues:

= Above average rainfall during
construction period

= Depression of groundwater table by
shelf excavation




CONSTRUCTION: ESTABLISHING VEGETATION

Shelf construction

(8/11/16)

Shelf construction

(8/18/16)




CONSTRUCTION: ESTABLISHING VEGETATION

Shelf construction

(8/16/16)




CONSTRUCTION: ESTABLISHING VEGETATION

Shelf construction

(8/25/16)




CONSTRUCTION: CURENT PROGRESS




CONSTRUCTION: CURENT PROGRESS




CHRISTOPHER B.

BURKE

ENGINEERING, LLC

317-266-8000

115 W. Washington St.
Suite 1368 South
Indianapolis, IN 46204



