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Overview

* Project Background
 Existing Conditions

* Hydrologic Conditions
* Hydraulic Conditions

* Proposed Alternatives
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Project
Background

Scott County, IN | Stucker Fork Drainage Study



e
Flooding

July 14, 2015 - Flooding at Jackson Heights

Along Boatman Road
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Log Jams

Thomastown Road
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e
Siltation

Us-31
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Stucker Fork Conservancy District
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Existing
Conditions
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Vicinity Map
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T
Watershed Map

;:: Scott County Boundary
Watersheds
mmmm Stucker Fork
@ Stucker Fork Crossings
Muscatatuck River

= Creek/Stream
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Topographic Data
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T —
Topographic Data

82 GB of Data used to Create LiDAR Surface
1.4 MB ReCap File used to Manage LiDAR Data
75 MB AutoCAD Surface File Created
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Topographic Data
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e
Stucker Fork Crossing Inventory

e 12 Bridges
* 4 Culverts
e 1 Spillway
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Spillway

CR 400
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___________________________________
Bridge Sufficiency - NBI

Crossing/Location Sufficiency Rating
Plymouth Road 69.2
SR3 92.2
SR 56 92.5
SR 203 68.1
Slate Cut Road 43.8
Slab Road 73.9
CR 25 54.6
usS 31 87.0
I-65 96.4
Boatman Road 67.4
Thomastown Road 69.7

Structural Sufficiency

Functional Sufficiency

Essentiality to the Public

100 = Entirely Sufficient

0 = Entirely Insufficient

<80 = Eligible for Federal Repair Funding

<50 = Eligible for Federal Replacement
Funding
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-
Protected Lands

@ Stucker Ditch Crossing |:| Stucker Fork Fish & Wildlife Area

Stucker Ditch n Thomastown Bottoms Mature Presarve

Wetlands Reserve Program (WRF) Easements
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Legal Drain Status
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Hydrologic
Conditions
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e
Watershed Delineation
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Existing Land Use
54.8% Agricultural CN =84
0.2% Industrial CN =92
2.7% Urban/Commercial CN =88
42.3% Woods CN =74
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Hydrologic Model - HydroCAD
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Tributaries to Stucker Fork

I~

_\/—

;:: Scott County Boundary
Watersheds
mmmm Stucker Fork
@ Stucker Fork Crossings
Muscatatuck River

— Creek/Stream

Flooding Concerns on Stucker Fork, Hutto Creek, and Flat Creek
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100-Year Flow Rate Comparison

_____________________________________________________
o0 vear fowused )

Incremental 100.Year Flow 100-Year Flow 100.Year Flow From 100-Year flow from 00-Year flow used in
Crossing/Location Watershed Area From StreamStats From IDNR IDNR Model FIWC's Hydrologic AEElEle
FARAs Model Model
(Ac) (cfs) (cfs) (cfs) (cfs) (cfs)
Kinderhook Road 200 276 N/A 188 190
SR 356 242 489 N/A 397 400
Plymouth Road 57 1,210 1,290 1,229 1,230
CR 150 243 1,250 1,381 1,390
Field Crossing 193 1,290 1,497 1,500
SR3 15,424 7,560 8,000 7,440 7,118 7,120
SR 56 11,180 11,300 11,000 11,250 12,298 12,300
SR 203 1721 11,200 11,290 12,613 12,620
Slate Cut Road 18,091 16,200 14,670 19,256 19,260
Slab Road 356 16,100 19,054 19,260
CR 25 16,633 20,900 15,900 16,350 23,127 23,130
us 31 1,539 23,300 18,000 23,018 23,130
Railroad 8,535 23,000 20,720 23,952 24,000
I-65 5,715 23,700 23,500 22,350 24,373 24,380
Boatman Road 162 23,600 23,500 24,358 24,380
Thomastown Road 20,880 23,300 28,127 28,130
CR 400 228 22,700 27,613 28,130
Mouth 307 22,800 27,389 28,130 )
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e
Flow Rate Summary

Stucker Fork Discharge
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Hydraulic
Conditions
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e
Hydraulic Model - HEC-RAS
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Stucker Fork Water Surface Profile 25- 500 Year :
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T —
100-Year Structure Analysis

T 100 YR Flow |Overtopping?| Pressure Flow | Low Chord Raiivé?gv(;;gt:r Water Surface | “°% ngrr_;ja;eWater Roasvw;?gr(gaunézrclge -

(cfs) (Y/N) (Y/N) (ft) (ft) (ft) (ft) (ft)

Kinderhook Road 190 N N 627.66 628 622.33 5.33 5.67
SR 356 400 N N 600.99 606.91 600.09 0.90 6.82
Plymouth Road 1,230 N N 574.12 576.61 573.10 1.02 3.51
CR 150 1,390 Y N 567.72 570.1 568.59 -0.87 1.51

Field Crossing 1,500 Y Y 559.04 559.79 564.07 -5.03 -4.28
SR 3 7,120 Y N 562.25 567.09 562.25 0.00 4.84

SR 56 12,300 N N 565.34 568.54 558.31 7.03 10.23

SR 203 12,620 N N 555.25 557.87 553.63 1.62 4.24

Slate Cut Road 19,260 Y Y 540.7 541.52 547.68 -6.98 -6.16

Slab Road 19,260 Y Y 540.2 541.81 547.09 -6.89 -5.28

CR 25 23,130 Y Y 538.68 539.91 546.64 -7.96 -6.73

US 31 23,130 N N 568.07 572.57 543.40 24.67 29.17

Railroad 24,000 Y Y 541.34 542.09 542.56 -1.22 -0.47

I-65 24,380 N N 543 546.08 541.46 1.54 4.62

Boatman Road 24,380 Y Y 532.35 536.15 538.69 -6.34 -2.54

Thomastown Road 28,130 Y Y 530.07 532.87 537.34 -7.27 -4.47
CR 400 28,130 N/A N/A N/A 521.53 537.12 N/A N/A

10 Structures with Water Surface above Low Chord
8 Structures with Water Surface above Bridge Deck
Greatest overtopping from CR25 to Slate Cut Rd.
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T —
1-Year Structure Analysis

Crossing/Location 1 Year Flow Overtopping? | Pressure Flow | Low Chord Roadvsé?élv(;?ir:)t:r Line Water Surface ngafgs:%;e R?asvzfgr(?un:fzgze
(cfs) (Y/N) (Y/N) (ft) (ft) (ft) (ft) (ft)

Kinderhook Road 45 N N 627.66 628 621.13 6.53 6.87
SR 356 90 N 600.99 606.91 595.63 5.36 11.28
Plymouth Road 250 N N 574.12 576.61 570.04 4.08 6.57
CR 150 270 N N 567.72 570.1 565.72 2.00 4.38
Field Crossing 280 Y N 559.04 559.79 559.41 -0.37 0.38
SR 3 1380 N N 562.25 567.09 556.38 5.87 10.71
SR 56 2360 N N 565.34 568.54 553.62 11.72 14.92
SR 203 2360 N N 555.25 557.87 549.13 6.12 8.74
Slate Cut Road 3710 Y Y 540.7 541.52 542.96 -2.26 -1.44
Slab Road 3710 Y Y 540.2 541.81 541.85 -1.65 -0.04
CR 25 3870 Y N 538.68 539.91 539.57 -0.89 0.34
Us 31 3870 N N 568.07 572.57 537.61 30.46 34.96
Railroad 3870 N N 541.34 542.09 535.35 5.99 6.74
I-65 3870 N N 542.24 546.08 533.71 8.53 12.37
Boatman Road 3870 Y N 532.35 536.15 532.58 -0.23 3.57
Thomastown Road 4300 Y N 530.07 532.87 531.55 -1.48 1.32
CR 400 4300 N/A N/A N/A 521.529 529.11 N/A N/A

7 Structures with Water Surface above Low Chord
3 Structures with Water Surface above Bridge Deck
Greatest overtopping at Slate Cut Rd.
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T —
1-Year Structure Analysis

1y ~ . ,\| o - | . a | Roadway Center Line | P Low Chord - |Roadway Centerline
i ear Flow
Crossing/Location C ) L ti Suffici Rati Water Surface | - Water Surface
(cfs) rossing/Location ufficiency Rating (7 ()
Kinderhook Road 45 6.53 6.87
Plymouth Road 69.2
SR 356 90 5.36 11.28
Plymouth Road 250 SR 3 092.2 4.08 6.57
CR 150 270 2.00 4.38
Field Crossing 280 SR 56 92.5 -0.37 0.38
SR 3 1380 SR 203 68.1 5.87 10.71
SR 56 2360 3 11.72 14.92
SR 203 2360 Slate Cut Road 43.8 6.12 8.74
Slate Cut Road 3710 -2.26 -1.44
Slab Road 3710 Slab Road 73.9 -1.65 -0.04
CR 25 3870 -0.89 0.34
us 31 3870 CR 25 54.6 30.46 34.96
Rail 7 . .
ailroad 3870 US 31 87_0 5.99 6.74
[-65 3870 8.53 12.37
Boatman Road 3870 I-65 96.4 -0.23 3.57
Thomastown Road 4300 -1.48 1.32
CR 400 4300 Boatman Road 674 N/A N/A
Thomastown Road 69.7
Il S—— el

3 Structures with Water Surface above Bridge Deck
Greatest overtopping at Slate Cut Rd.
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T —
100-Year Structure Analysis
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T —
1-Year Structure Analysis
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Proposed
Alternatives
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Stucker Fork Profile, 1975 Vs. 2015

2015 Storm Events
June (8.49”) wettest June on record
April (7.51”) 7th wettest April on record June 1960 (8.17”)

July (6.86”) 9t" wettest July on record
March 1964 (12.44”) \/’

[

Modeled Flood Events
1-year = 8.01” in 30 days
2-year = 9.44” in 30 days
5-year=11.0"in 30 days
10-year = 12.3” in 30 days
25-year = 13.9” in 30 days
50-year = 15.2” in 30 days
100-year = 16.5” in 30 days
500-year = 19.4” in 30 days

— 100-Year Water Surface 2015

Thalweg 2015
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Stucker Fork Profile, 2015
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HEC-RAS Channel Design Tool

Channel Design/Modification Editor - Stucker Cross Sections Ineff Alt

File

Edit View Options

Editing Tools

Template Dezign ...

Modify a Range of X5 .. I

Help

Profie Plot %5 lat |
¥ Plat Template

River: IStucker Ditch
Reach: IStucker Ditch

— Channel Dezsign/Modification Alkemative

Stucker Ditch - Stucker Ditch =
RS: 38018.39 =
055 I . I 055 I
el g Legend
E —_—
] Modified XS
570
Ground
5607 Ineff
= *
= Bank Sta
- B e e e, et e et et et e s st e e ————_—— - . | L} HESS s———— ————— — t—p— " e | L LT
K Template
w -
540 Bank Sta
5301
520 T T T T T 1
_I o 1000 2000 3000 4000 s000 5000
-
Station -
L3 T >

Selected Area Edit Options

IEop_l,l of Copy of Slate to Boatman | Dl ':él ><| | ’7+| xl “’Bl i&l iql Copy Invert | FResetlengths | Reset Center Sta |

River Feach RS lrweert | Template| LOB Channel | ROB Cen_ter Template Fised | Slope | Slope Intglp. Cut Fill
Elev. Elev. Length | Length | Length | Station Elere. | from US| from D5 | Dist. | Area | Area

B3| Stucker Ditch | Stucker 4585919 530.08| 530.08| 71EBE V2028 VI18.8E 2919.82|Slateto USH 530.08 181

70| Stucker Dibch | Stucker 45168.91 529.91| 529.¥8| BESYZ  EBFSY1 BERO3 317112/ Slateto USH 0.00041 1BE

71| Stucker Ditkch | Stucker 4445932 529.74 5295 Y023.84  B89.34  EVEE5 2941.45 Slate to LIS 0.00041 35

72| Stucker Ditch | Stucker 43803.85 529.57| 529.22| EBBB1S  EB5S94  BB2B5 333205 Slateto USH 0.00041 323

73| Stucker Ditch | Stucker 43117.92 F29.4| B28.94| E33.85  BIF.04 E9355 3881.54 Slate to USH 0.00041 754

74| Stucker Ditch | Stucker 4242083 529.23| B2BER| 10743 104346 101352 555163 Slate to US3H 0.00041 GBE

75| Stucker Ditch | Stucker 4137742 F291| B28.22| 4B2BE  4RBT1 4F333 FBE.2 Slate to USH 0.00041 123

76| Stucker Ditch | Stucker 4090871 F291| B23.03) 28345 29587 228 340855 Slate to ISH 0.00041 90.3

77| Stucker Ditch | Stucker 40512.84 529.09] BE7.O1| 10427 10382 10382 2953.74|Slateto USH 0.00041 279

78| Stucker Ditch | Stucker 40563 BR

79| Stucker Ditch | Stucker 40509.02 529.08| B27EF| 25BBE 25911 ZBV.72 2951.22|Slateto USH 0.00041 356

80| Stucker Ditch | Stucker 40249.91 529.05| B277E| BRE42  BE1.97 B51.42 373975 Slateto USH 0.00041 309

81| Stucker Diteh | Stucker 3958794 52897 B2748| BRY.V1 BBSEE 57005 3114.34|Slateto USH 0.00041 537

82| Stucker Ditch | Stucker 33018.39 528.91| B27.26| B33Z23  EB3342 E3347 341052 Slateto US3 0.00041 739

83| Stucker Ditch | Stucker 35384.97 528.84 527 72143  TF4118  VEFE4 381111 Slate to US3H 0.00041 425

84| Stucker Ditch | Stucker A7E43.79 528.75 B26.7| 10302 10394 10254 420786 Slate o US3 0.00041 400

85| Stucker Ditch | Stucker 37587 BR -

Create a Geometiy File with these Modifications ... | 1] | Cancel I
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Dredge Downstream of Boatman Road and Eliminate CR
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Dredge Downstream of Boatman Road and Eliminate CR
Average Increase in Flow Area 400

58 %
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T —
Dredge Downstream of Boatman Road and Eliminate CR

400
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e
Dredge Upstream of Slate Cut Rd. to Boatman Road

Average Increase in Flow Area
33 %
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e
Dredge Upstream of Slate Cut Rd. to Boatman Road
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T —
Dredge Upstream of Slate Cut Rd. to Boatman Rd.
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T
1-Year Water Surface Comparison

® Stucker Fork Crossing  [Z2] Proposad 1-Year Water Surface Area

Stuckar Fork Alignmant Existing 1-Year Watar Surface Area
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T
1-Year Water Surface Comparison

® Stucker Fork Crossing  [Z2] Proposad 1-Year Water Surface Area

Stuckar Fork Alignmant Existing 1-Year Watar Surface Area
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T
1-Year Water Surface Comparison

Area of Land no Longer in the 1-Year
Water Surface Area
Total (Ac) Agricultural (Ac)
1587 898

® Stucker Fork Crossing  [Z2] Proposad 1-Year Water Surface Area

Stuckar Fork Alignmant Existing 1-Year Watar Surface Area
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e
Post-Projects 1-Year Structure Analysis

Crossing/Location 1 YR Model Prlt:els:;re Overtopping? | Low Chord Roadvxé:;\;/v(;t:ir;trt\er Line Water Surface VI\;Z':;::QS;;;e Ro_asvv;igr(?unrtfzgze

(cfs) (Y/N) (Y/N) (ft) (ft) (ft) (ft) (ft)

Kinderhook Road 45 N N 627.66 628 621.13 6.53 6.87

SR 356 90 N N 600.99 606.91 595.63 5.36 11.28
Plymouth Road 250 N N 574.12 576.61 570.04 4.08 6.57
CR 150 270 N N 567.72 570.1 565.72 2 4.38

Field Crossing 280 Y N 559.04 559.79 559.41 -0.37 0.38

SR3 1380 N N 562.25 567.09 556.37 5.88 10.72

SR 56 2360 N N 565.34 568.54 553.61 11.73 14.93

SR 203 2360 N N 555.25 557.87 549.09 6.16 8.78
Slate Cut Road 3710 Y N 540.7 541.52 540.70 0 0.82
Slab Road 3710 N N 540.2 541.81 539.55 0.65 2.26
CR25 3870 N N 538.68 539.91 537.62 1.06 2.29

us3i1 3870 N N 568.07 572.57 535.46 32.61 37.11
Railroad 3870 N N 541.34 542.09 533.70 7.64 8.39

165 3870 N N 542.24 546.08 532.25 9.99 13.83
Boatman Road 3870 N N 532.35 536.15 531.95 0.4 4.2
Thomastown Road 4300 Y N 530.07 532.87 530.81 -0.74 2.06
CR 400 4300 N/A N/A N/A N/A N/A N/A N/A

3 Structures with Water Surface above Low Chord
No Structures with Water Surface above Bridge Deck
Slate Cut Rd. No Longer Overtopping
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Proposed Watershed
Enhancements

Scott County, IN | Stucker Fork Drainage Study




e
Soil Loss Reduction from Agricultural Area of

Wa te rS h e d 47.8 Tons/(Ac-yr) from Bare

Agricultural Areas in the Watershed

4.8 Tons/(Ac-yr) from Cover Crop
Areas in the Watershed

54.8% Agricultural, 56,000 Ac, 87.7 Sq. M.
1,483,430 Tons/Yr during months without cover crops and
159,180 Tons/Yr during months with cover crops
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______________________________________
Concluding Discussion

* Modeled Hydrology and Hydraulics for 1-500 Year Storm
Events

Assessed 100-Year Storm Event for IDNR

* Assessed 1-Year Storm Event for County Projects

Proposed Single Stage Ditch Improvements
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uestions &
Answers

Brian Stephens-Hotopp
(317)347-3663 ext. 227
Bstephens-hotopp@hwcengineering.com

Bryan Grotz
(317)347-3663 ext. 235
Bgrotz@hwcengineering.com
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