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March 22, 2016 

Michelle Allen 
Planning and Environmental Specialist 
FHWA, Indiana Division 
575 N Pennsylvania St 
Room 254 
Indianapolis, IN 46204  

Re: Independent Utility of Regional Transportation Projects in Clark County, Indiana 

Dear Ms. Allen: 

The purpose of this letter is to summarize several current transportation projects in Clark County in 
southern Indiana that are in various stages of completion. Each of the projects is generally located in the 
vicinity of the SR 265 corridor east of SR 62 and north of the City of Jeffersonville. Please see the 
attached Regional Projects Map for location of the projects. 

Recently, FHWA requested additional information regarding the evaluation of the corridor under NEPA, 
specifically with respect to the independent utility of each of the projects.  

According to 23 CFR § 771.111(f): 

In order to ensure meaningful evaluation of alternatives and to avoid commitments to transportation 
improvements before they are fully evaluated, the action evaluated in each EIS or finding of no significant 
impact (FONSI) shall: 

(1) Connect logical termini and be of sufficient length to address environmental matters on a broad scope;
(2) Have independent utility or independent significance, i.e., be usable and be a reasonable expenditure
even if no additional transportation improvements in the area are made; and
(3) Not restrict consideration of alternatives for other reasonably foreseeable transportation
improvements.

The FHWA request is addressed for each of the projects below: 

Louisville-Southern Indiana Ohio River Bridges Project – East End Crossing 

The Louisville-Southern Indiana Ohio River Bridges Project (LSIORBP) is an approximately $2.3 billion 
project currently under construction under a Record of Decision approved on June 20, 2012. The purpose 
of the LSIORBP is to improve cross-river mobility and safety and to reduce traffic congestion in the 
Louisville Metropolitan Area. The LSIORBP is bifurcated into two separate procurements: (1) the 
Downtown Crossing (DTC), a KYTC contract for design and construction of new roadway and a new 
cross-river bridge connecting downtown Louisville and Jeffersonville, and (2) the East End Crossing 
(EEC), a P3 contract between the Indiana Finance Authority (IFA) and a developer, WVB East End 
Partners, LLC (WVB) to design, build, finance, operate and maintain the EEC, consisting of new roadway 

100 North Senate Avenue 
Room N758 
Indianapolis, Indiana 46204 

PHONE: (317) 234-0796 
FAX: (317) 233-4929 

Michael R. Pence, Governor 
Brandye L. Hendrickson, 
Commissioner 
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and a new cross-river bridge connecting KY 841 near Prospect, KY with SR 265 near Utica, IN. 
  
Construction of the EEC began in June of 2013 and it is scheduled to be open to traffic in late 2016. The 
budget of the EEC is $1.05 billion. The LSIORBP has Federal and state funding and oversight. 
 
Old Salem Road Improvement 
 
Logical Termini 
 
Old Salem Road currently has 8-foot wide travel lanes with no shoulders. The road is very steeply sloping 
just northwest of the town of Utica and immediately after the Lentzier Creek crossing. Sight distances and 
grades are not compliant with current design criteria. The need for the project is the sub-standard and 
unsafe roadway conditions along the route. 
 
The purpose of the project is to improve safety for the increased traffic that will utilize Old Salem Road as 
the connection between the Town of Utica and the new SR 265 alignment, being constructed as part of 
the LSIORBP. The project limits are from 4th St in Utica to the southern limits of the new Old Salem Rd 
interchange at SR 265.  
 
Independent Utility 
 
Old Salem Road currently terminates at a dead end approximately 1.0 miles northeast of 4th St. in Utica. 
Approximately 16 residents live along the route and generate all of the current traffic volume for Old 
Salem Rd. When the new interchange with SR 265 is opened to traffic in late 2016, Old Salem Rd will 
become the connection for Utica commuters to and from the new freeway. Traffic volumes are expected 
to increase from less than 100 vehicles per day now to over 1,000 vehicles per day by 2030. The 
functional classification of Old Salem Rd. was upgraded to Urban Minor Arterial in 2013. The 
improvement to Old Salem Rd. will not accommodate heavy vehicles or any significant volume of truck 
traffic. Development of the project includes methods to reduce truck traffic on Old Salem Road by use of 
signs and roadway geometry. 
 
Project Funding and Schedule 
 
The Old Salem Road improvement project is an INDOT and Clark County project under DES 1382057 
that was documented as a Level 3 Categorical Exclusion and approved July 21, 2015. The project budget 
is $3.7 million and has Federal and state funding and oversight. The project is currently in the right-of-way 
acquisition stage and is scheduled for letting in August of 2016. That date will likely move to January 
2017 to allow completion of right-of-way acquisition. 
 
 
Heavy Haul Transportation Corridor 
 
The Heavy Haul Transportation Corridor (HHTC) is a combination of three independent projects that will 
connect the Ports of Indiana-Jeffersonville (Port) with SR 62 through the River Ridge Commerce Center 
(RRCC) via the new interchange of SR 265 and Old Salem Rd being constructed as part of the 
LSIORBP EEC.  Currently, trucks travelling between the Port and RRCC travel on Port Road to SR 62 
through the SR 265 interchange. None of these roads are designed to accommodate heavy vehicles, 
and reaching the interior of RRCC requires further travel to the east from SR 62. The HHTC makes two 
improvements to the local network: (1) a northern project (Project B) which will connect SR 62 to SR 
265, through RRCC, on a facility compatible with a high volume of heavy vehicle traffic, and (2) a 
southern project (Project A) which will connect the Port to SR 265 on a facility compatible with a high 
volume of heavy vehicle traffic. A third project (Project C) is being proposed to acquire R/W for a future 
rail connection between the Port and RRCC.   
 
The projects, each with its own funding, are being facilitated by INDOT under DES 1382162 through an 
inter-local agreement between INDOT, Clark County, the City of Jeffersonville, the Port and the River 
Ridge Development Authority. The projects are identified in the inter-local agreement as Segment A, 
Segment B and Segment C for identification purposes only. However, each project has its own 
independent utility as described below: 
 

Appendix J 
J-2



 
Project A 
 
Logical Termini 
 
The existing road network between SR 265 and the Port requires heavy vehicles to access Port Rd via 
the SR 265/SR 62 interchange, which was not specifically designed for heavy vehicle traffic. Project A 
will connect SR 265 directly to the Port via the SR 265/Old Salem Rd interchange and New Middle 
Road. 
 
Independent Utility 
 
The exiting road network between the Port and SR 265 was not specifically designed for heavy vehicles 
and is seeing a significant increase in commuter traffic due to development along the Port Rd and SR 62 
corridors. Project A will provide a fully functional heavy haul route between SR 265 and the Port without 
the construction of the Old Salem Road improvement project or any other aspect of the HHTC. 
 
Project Funding and Schedule 
 
Project A is being funded through a combination of Federal, state, local and private funds and will have 
Federal and state oversight.  
 
An Environmental Assessment is currently under way for Project A and is expected to be complete by 
the beginning of 2017. Right-of-way acquisition will be done in 2018 with a contract letting in 2019 for 
construction completion by end of 2020. The project budget is $18.6 million. 
 
Project B 
 
Logical Termini  
 
The existing road network between RRCC and SR 265 requires heavy vehicles to access SR 265 via the 
SR 62 corridor, which was not specifically designed for heavy vehicle traffic. Project B will connect 
RRCC directly to SR 265 via the SR 265/Old Salem Rd interchange.  
 
Independent Utility 
 
Project B of the HHTC will provide a fully functional heavy haul roadway independent of any other 
aspect of the HHTC or the Old Salem Road improvement. The project will provide direct access for 
heavy haul vehicles from RRCC to SR 265 on a road specifically designed for heavy vehicles and will 
reduce the need for heavy trucks to use the already congested SR 62 corridor.  
 
Project Funding and Schedule 
 
Project B is being financed without Federal or state highway funding and has no Federal or state 
oversight. The project, currently under construction, was bid by River Ridge Development Authority in 
August 2015 and is scheduled to open to traffic by the end of 2016 to coincide with opening of the 
LSIORBP, which includes the SR 265/Old Salem Rd interchange. The project budget is $10.5 million. 
 
Project C 
 
Logical Termini 
 
Project C is a separate project to acquire right-of-way for a new direct, grade separated rail connection 
between the Port and RRCC.  
 
Independent Utility 
 
The current rail connection between the Port and RRCC requires the use of two at-grade crossings on 
SR 62 and use of the CSX mainline. A new direct rail connection will function as an independent mode 
of freight movement utilizing a rail line to move goods and services between the Port and RRCC without 
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at-grade crossings and use of a rail mainline. The rail line route will be analyzed separately from any 
road corridor projects, and will function as an independent project.  
 
In late 2015, the Port announced it had received a TIGER grant for $10 million to improve rail 
connections within the Port. That project by the Port will be entirely within the Port’s property and is 
independent of and separate from the HHTC Project C project. 
 
Project Funding and Schedule: 
 
Project C will require a separate environmental document and will include Federal, state and local 
funding and oversight. The project is only intended to acquire right-of-way with design and construction 
to follow later under a separate project. The right-of-way for Project C is not a part of any right-of-way 
being obtained for Project A or B of the HHTC. The project budget is $1.3 million. 
 
 
Please let me know if you require any further information in regards to any of the projects discussed 
above. 
 
 
Sincerely, 
 
 
 
 
 
 
 
 
 
Ronald Heustis, P.E. (Indiana) 
INDOT Senior Project Manager 
 
Cc: Mohammad, Hajeer, Ron Bales, Laura Hilden, file 
 
 
 
Attachment (1)  
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B03002 HISPANIC OR LATINO ORIGIN BY RACE
Universe: Total population
2012-2016 American Community Survey 5-Year Estimates

Supporting documentation on code lists, subject definitions, data accuracy, and statistical testing can be found on the American Community Survey
website in the Data and Documentation section.

Sample size and data quality measures (including coverage rates, allocation rates, and response rates) can be found on the American Community
Survey website in the Methodology section.

Tell us what you think. Provide feedback to help make American Community Survey data more useful for you.

Although the American Community Survey (ACS) produces population, demographic and housing unit estimates, it is the Census Bureau's Population
Estimates Program that produces and disseminates the official estimates of the population for the nation, states, counties, cities and towns and
estimates of housing units for states and counties.

Clark County, Indiana Census Tract 507.01, Clark County,
Indiana

Estimate Margin of Error Estimate Margin of Error
Total: 113,993 ***** 5,521 +/-253
  Not Hispanic or Latino: 108,160 ***** 5,314 +/-272
    White alone 96,063 +/-89 4,582 +/-355
    Black or African American alone 7,876 +/-331 417 +/-114
    American Indian and Alaska Native alone 83 +/-64 1 +/-4
    Asian alone 876 +/-288 3 +/-5
    Native Hawaiian and Other Pacific Islander alone 15 +/-24 0 +/-16
    Some other race alone 83 +/-91 0 +/-16
    Two or more races: 3,164 +/-489 311 +/-282
      Two races including Some other race 12 +/-20 0 +/-16
      Two races excluding Some other race, and three or
more races

3,152 +/-489 311 +/-282

  Hispanic or Latino: 5,833 ***** 207 +/-200
    White alone 4,443 +/-493 195 +/-198
    Black or African American alone 41 +/-42 0 +/-16
    American Indian and Alaska Native alone 55 +/-67 0 +/-16
    Asian alone 15 +/-25 0 +/-16
    Native Hawaiian and Other Pacific Islander alone 0 +/-27 0 +/-16
    Some other race alone 1,170 +/-458 0 +/-16
    Two or more races: 109 +/-70 12 +/-22
      Two races including Some other race 65 +/-52 0 +/-16
      Two races excluding Some other race, and three or
more races

44 +/-47 12 +/-22

Data are based on a sample and are subject to sampling variability. The degree of uncertainty for an estimate arising from sampling variability is
represented through the use of a margin of error. The value shown here is the 90 percent margin of error. The margin of error can be interpreted
roughly as providing a 90 percent probability that the interval defined by the estimate minus the margin of error and the estimate plus the margin of
error (the lower and upper confidence bounds) contains the true value. In addition to sampling variability, the ACS estimates are subject to
nonsampling error (for a discussion of nonsampling variability, see Accuracy of the Data). The effect of nonsampling error is not represented in these
tables.

While the 2012-2016 American Community Survey (ACS) data generally reflect the February 2013 Office of Management and Budget (OMB)
definitions of metropolitan and micropolitan statistical areas; in certain instances the names, codes, and boundaries of the principal cities shown in
ACS tables may differ from the OMB definitions due to differences in the effective dates of the geographic
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entities.

Estimates of urban and rural population, housing units, and characteristics reflect boundaries of urban areas defined based on Census 2010 data. As
a result, data for urban and rural areas from the ACS do not necessarily reflect the results of ongoing urbanization.

Source: U.S. Census Bureau, 2012-2016 American Community Survey 5-Year Estimates

Explanation of Symbols:

    1.  An '**' entry in the margin of error column indicates that either no sample observations or too few sample observations were available to
compute a standard error and thus the margin of error. A statistical test is not appropriate.
    2.  An '-' entry in the estimate column indicates that either no sample observations or too few sample observations were available to compute an
estimate, or a ratio of medians cannot be calculated because one or both of the median estimates falls in the lowest interval or upper interval of an
open-ended distribution.
    3.  An '-' following a median estimate means the median falls in the lowest interval of an open-ended distribution.
    4.  An '+' following a median estimate means the median falls in the upper interval of an open-ended distribution.
    5.  An '***' entry in the margin of error column indicates that the median falls in the lowest interval or upper interval of an open-ended distribution. A
statistical test is not appropriate.
    6.  An '*****' entry in the margin of error column indicates that the estimate is controlled. A statistical test for sampling variability is not appropriate.
    7.  An 'N' entry in the estimate and margin of error columns indicates that data for this geographic area cannot be displayed because the number of
sample cases is too small.
    8.  An '(X)' means that the estimate is not applicable or not available.
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B17001 POVERTY STATUS IN THE PAST 12 MONTHS BY SEX BY AGE
Universe: Population for whom poverty status is determined
2012-2016 American Community Survey 5-Year Estimates

Supporting documentation on code lists, subject definitions, data accuracy, and statistical testing can be found on the American Community Survey
website in the Data and Documentation section.

Sample size and data quality measures (including coverage rates, allocation rates, and response rates) can be found on the American Community
Survey website in the Methodology section.

Tell us what you think. Provide feedback to help make American Community Survey data more useful for you.

Although the American Community Survey (ACS) produces population, demographic and housing unit estimates, it is the Census Bureau's Population
Estimates Program that produces and disseminates the official estimates of the population for the nation, states, counties, cities and towns and
estimates of housing units for states and counties.

Clark County, Indiana Census Tract 507.01, Clark County,
Indiana

Estimate Margin of Error Estimate Margin of Error
Total: 112,188 +/-321 5,483 +/-253
  Income in the past 12 months below poverty level: 11,153 +/-1,142 230 +/-128
    Male: 5,181 +/-622 124 +/-91
      Under 5 years 562 +/-180 0 +/-16
      5 years 128 +/-65 0 +/-16
      6 to 11 years 640 +/-176 10 +/-17
      12 to 14 years 244 +/-104 0 +/-16
      15 years 139 +/-104 33 +/-51
      16 and 17 years 198 +/-103 0 +/-16
      18 to 24 years 451 +/-166 0 +/-16
      25 to 34 years 700 +/-190 0 +/-16
      35 to 44 years 639 +/-156 27 +/-30
      45 to 54 years 706 +/-205 46 +/-55
      55 to 64 years 401 +/-99 3 +/-5
      65 to 74 years 212 +/-84 5 +/-6
      75 years and over 161 +/-86 0 +/-16
    Female: 5,972 +/-665 106 +/-55
      Under 5 years 498 +/-156 2 +/-3
      5 years 132 +/-80 0 +/-16
      6 to 11 years 434 +/-142 9 +/-16
      12 to 14 years 305 +/-143 0 +/-16
      15 years 38 +/-37 0 +/-16
      16 and 17 years 201 +/-97 17 +/-16
      18 to 24 years 499 +/-166 6 +/-10
      25 to 34 years 1,026 +/-208 6 +/-8
      35 to 44 years 555 +/-159 0 +/-16
      45 to 54 years 757 +/-163 3 +/-4
      55 to 64 years 819 +/-206 16 +/-19
      65 to 74 years 389 +/-106 0 +/-16
      75 years and over 319 +/-104 47 +/-42
  Income in the past 12 months at or above poverty level: 101,035 +/-1,194 5,253 +/-270

    Male: 49,135 +/-691 2,542 +/-231
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Clark County, Indiana Census Tract 507.01, Clark County,
Indiana

Estimate Margin of Error Estimate Margin of Error
      Under 5 years 3,083 +/-195 169 +/-91
      5 years 534 +/-158 57 +/-69
      6 to 11 years 3,624 +/-293 282 +/-110
      12 to 14 years 2,163 +/-266 103 +/-79
      15 years 600 +/-138 28 +/-32
      16 and 17 years 1,188 +/-165 54 +/-40
      18 to 24 years 3,990 +/-170 158 +/-59
      25 to 34 years 6,789 +/-269 434 +/-145
      35 to 44 years 7,024 +/-206 390 +/-131
      45 to 54 years 7,006 +/-222 330 +/-98
      55 to 64 years 6,702 +/-141 328 +/-96
      65 to 74 years 4,154 +/-94 105 +/-46
      75 years and over 2,278 +/-79 104 +/-51
    Female: 51,900 +/-769 2,711 +/-237
      Under 5 years 3,023 +/-163 111 +/-61
      5 years 817 +/-181 29 +/-31
      6 to 11 years 3,465 +/-302 309 +/-122
      12 to 14 years 1,931 +/-275 104 +/-69
      15 years 650 +/-155 70 +/-57
      16 and 17 years 1,408 +/-163 44 +/-32
      18 to 24 years 4,091 +/-238 217 +/-150
      25 to 34 years 6,888 +/-244 380 +/-142
      35 to 44 years 7,155 +/-219 445 +/-122
      45 to 54 years 7,127 +/-237 327 +/-98
      55 to 64 years 7,129 +/-236 423 +/-120
      65 to 74 years 4,852 +/-112 99 +/-46
      75 years and over 3,364 +/-166 153 +/-74

Data are based on a sample and are subject to sampling variability. The degree of uncertainty for an estimate arising from sampling variability is
represented through the use of a margin of error. The value shown here is the 90 percent margin of error. The margin of error can be interpreted
roughly as providing a 90 percent probability that the interval defined by the estimate minus the margin of error and the estimate plus the margin of
error (the lower and upper confidence bounds) contains the true value. In addition to sampling variability, the ACS estimates are subject to
nonsampling error (for a discussion of nonsampling variability, see Accuracy of the Data). The effect of nonsampling error is not represented in these
tables.

While the 2012-2016 American Community Survey (ACS) data generally reflect the February 2013 Office of Management and Budget (OMB)
definitions of metropolitan and micropolitan statistical areas; in certain instances the names, codes, and boundaries of the principal cities shown in
ACS tables may differ from the OMB definitions due to differences in the effective dates of the geographic entities.

Estimates of urban and rural population, housing units, and characteristics reflect boundaries of urban areas defined based on Census 2010 data. As
a result, data for urban and rural areas from the ACS do not necessarily reflect the results of ongoing urbanization.

Source: U.S. Census Bureau, 2012-2016 American Community Survey 5-Year Estimates

Explanation of Symbols:

    1.  An '**' entry in the margin of error column indicates that either no sample observations or too few sample observations were available to
compute a standard error and thus the margin of error. A statistical test is not appropriate.
    2.  An '-' entry in the estimate column indicates that either no sample observations or too few sample observations were available to compute an
estimate, or a ratio of medians cannot be calculated because one or both of the median estimates falls in the lowest interval or upper interval of an
open-ended distribution.
    3.  An '-' following a median estimate means the median falls in the lowest interval of an open-ended distribution.
    4.  An '+' following a median estimate means the median falls in the upper interval of an open-ended distribution.
    5.  An '***' entry in the margin of error column indicates that the median falls in the lowest interval or upper interval of an open-ended distribution. A
statistical test is not appropriate.
    6.  An '*****' entry in the margin of error column indicates that the estimate is controlled. A statistical test for sampling variability is not appropriate.
    7.  An 'N' entry in the estimate and margin of error columns indicates that data for this geographic area cannot be displayed because the number of
sample cases is too small.
    8.  An '(X)' means that the estimate is not applicable or not available.
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August 25, 2017 
 
TO:  Coordinator 8 
   
 
FROM:  Alex Schwinghamer, E.I. 
  Hydraulics Engineer 
 
THROUGH: Shahriar Shahnaz, PE 
  Sr. Hydraulics Engineer 
 
 
SUBJECT: Hydraulic Review 
  Str. #:  TBD 

Des. #:  1382612 
  County:  Clark 
  Location: New Road – Heavy Hall Rd 0.30 miles west of Old Salem Rd 
                       Crossing: Lentzier Cr 
  Consultant: United Consulting 
   
After review of the above noted project, the following hydraulic sizing parameters are recommended: 
 

Drainage Area     = 5.30  sq. mi. 
Q100      = 1700  cfs 
Elevation @ Q100    =452.95 ft. 
Approximate Skew    = 45  deg. 

 
Proposed Conditions: 

Proposed Backwater    = 0.12  ft. 
Velocity @ Q100    = 2.58   ft./sec. 
Proposed Waterway Opening Below 
Q100 Elevation (Str.)    = 762  sq. ft. 
Proposed Road Overflow Waterway Area   = 0.00  sq. ft. 
Proposed Low Structure Elevation  = 488.5  ft. 

 
 
 
The scour analysis for the proposed bridge is approved.  The application of revetment riprap on the spill slopes 
should be used to a depth of 1.5 ft with a key trench at the toe that has a depth and width of 2.5 ft.   
  
 Q100     = 1700  cfs. 
 Q100 Elevation   = 452.95 ft. 
 Q100 Contraction Scour  = 0.00  ft. 
 Q100 Total Scour  = 7.49  ft. 
 Q100 Low Scour Elevation  = 434.67 ft. 
 Q100 Max Velocity  = 6.07  ft/s. 
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Q500    = 2380  cfs. 
 Q500 Elevation   = 454.15 ft. 
 Q500 Contraction Scour  = 0.00  ft. 
 Q500 Total Scour  = 7.81  ft. 
 Q500 Low Scour Elevation  = 434.35 ft. 
 Q500 Max Velocity   = 6.43  ft/s. 
 
Scour data is based on a flowline of 442.16 ft. and erodible material and a pier width of 5 ft. was assumed due to the 
proposed height of the bridge. The original model was for DNR Permit FW-26753.  Discharge was obtained from a 
FARA Discharge letter.  A Construction-in-a-Floodway (CIF) permit will be needed for this project.   

 
If you have any questions or comments, please contact me at (317) 233-2273. 

 
AJS 
cc: file 
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HYDRAULIC REPORT 

 
BRIDGE FILE NUMBER:  TBD 

 
 

NBI NUMBER:  TBD 
 
 

ROAD DESIGNATION NUMBER:  1382612 
 
 

ROUTE IDENTIFICATION AND FEATURE CROSSED: 
Heavy Haul Road over Lentzier Creek 

 

 
    Picture From 2016 Google Earth Image 

PROJECT LOCATION:  0.30 mile west of Old Salem Rd in Section 16, T-44-N, R-16-E, 
Utica Township, Clark County, Indiana 

 
 

REFERENCE POINT:  TBD 
 
 

PREPARED BY:  Nick J. Kocher, P.E., United Consulting 
 
 

DATE:  July 27, 2017 
 

The assignment of the 
Bridge Des. Number is 
being coordinated with 

Ron Heustis, INDOT 
Project Manager. 

           7/27/2017
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HEAVY HAUL ROAD OVER LENTZIER CREEK 
Hydraulic Report 

Index 

Description 
Narrative 

SHEET NO. 
3 - 13 

Location Map 
Bridge Proposed General Plan Sheet 
Introduction & Project Summary 
Hydrologic Data 
Hydraulic Analysis 
Scour Countermeasures 

Hydraulics Summary Table 14 - 16 

Appendix A 17 - 35 
Correspondence 
Hydraulic QA Checklist 
IDNR Hydraulic Checklist 
Pictures 

Appendix B 36 - 66 
Reach Length 
Permit Research 
Discharge 
Drainage Area 
Manning “n” Values 
Supplemental Support Information 

Appendix C 67 - 110 
Cross Section Map 
HEC-RAS File Name List 
Starting Water Surface Elevation 
HEC-RAS Cross Sections 
HEC-RAS Hydraulic Design Outputs & Calculations 
Scour Countermeasure Recommendations 
Check-RAS Output & Responses 
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Project Location Map 

   
 

 
Clark County GIS  
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Heavy Haul Road over Lentzier Creek 

 
 
Introduction & Project Summary 
 
A hydraulic analysis of the proposed Heavy Haul Road Bridge over Lentzier Creek has 
been completed to determine the effects of the proposed construction in a floodway. 
The following analysis has determined that the Heavy Haul Road over Lentzier Creek 
Bridge will produce 0.12 ft. of backwater due to the proposed piers, which is below the 
acceptable backwater of 0.14 ft. for new construction on a new roadway alignment per 
IDM 203-3.02(01). A submittal to IDNR for the construction in a floodway permit will be 
completed following this submittal. 
 
The Heavy Haul Road over Lentzier Creek Bridge is part of a new roadway corridor 
from the Port of Indiana in Utica, IN and Jeffersonville, IN and ends at Old Salem Road, 
south of the newly constructed I-265 interchange. The proposed Heavy Haul Road is to 
support development of the River Ridge Commerce Center and the Port of Indiana. The 
proposed Heavy Haul Road is classified as urban with rolling terrain.  
 
The roadway alignment crosses Lentzier Creek at a 45 degree skew right. The 
proposed roadway profile has the proposed bridge crossing Lentzier Creek 
approximately 50.0 ft. above the creek. The proposed bridge has a 54.33 ft. out-to-out 
coping width, a 51.33 ft. clear bridge width, and a 553.0 ft. out-to-out bridge length. The 
anticipated superstructure is steel plate girders. The bridge has three spans: 172.5 ft., 
208.0 ft., and 172.5 ft. The substructures consist of two reinforced concrete wall piers 
that are placed parallel to the direction of Lentzier Creek’s flow. 
 
The floodway naturally expands from cross section 3 to 2. The proposed toe of slopes 
from the bridge’s spill slopes will be placed outside of the naturally occurring expansion. 
The proposed toe of slopes will also be placed above the Q100 elevations. The only 
proposed element of the bridge that will be placed within the floodplain will be the two 
concrete piers. Due to the bridge height the piers were conservatively modeled as 5 ft. 
wide.  
 
The floodway width varies over 150 ft. from cross section 3 and 2 of the bridge. Lentzier 
Creek at the Heavy Haul Road crossing has a narrow floodplain upstream. The right 
overbank floodplain widens just upstream of the Heavy Haul Road crossing and 
continues to widen downstream of the proposed bridge. 
 
Engineering judgement indicates that the soil consists of ten feet of loam before 
reaching competent rock. Survey has been completed for the stream and proposed 
roadway alignment. The channel survey limits extended approximately 2,000 ft. 
upstream and 275 ft. downstream of the crossing. An existing surface in CAD was 
created which was used to create and import new cross sections into HEC-RAS. 
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The Heavy Haul Road Bridge is located 2.2 miles above the confluence with the Ohio 
River. The bridges and approaches do not get overtopped. 
 
Hydrologic Data 
 
Starting HEC-RAS Model: 
There is no official Flood Insurance Study (FIS) hydraulic model available for this 
location. The Clark County FIS from April 16, 2014 is the latest information available 
(18019CV000A) but did not contain flood data for Lentzier Creek. Coordination with 
Charles Dewes, at IDNR revealed that IDNR had a Zone A approximate model for this 
location. Mr. Dewes provided the HEC-RAS model and stated the model might be a 
good start but is not required. This model was used in developing the Natural Condition 
model. 
 
The HEC-RAS version used for this model is 5.0.3. 
 
Research: 
A search of existing permits found two permits: FW-21357 and FW-26753. Both permits 
were found to be outside of the project location’s reach length and were not 
incorporated into the model. Permit FW-26753 is the nearest permit to the bridge 
crossing at over 5,400 ft. upstream. Permit FW-26753 was completed in 2012 and has a 
HEC-RAS model. The FW-26753 Permit’s HEC-RAS model was used for comparing 
boundary conditions and determining a reach length. 
 
Manning Values: 
Manning’s values were provided in the IDNR HEC-RAS model and verified with aerial 
photography. The overbank manning values ranged from 0.1 to 0.06 for downed trees, 
and little undergrowth or cleared land with heavy growth. The channel manning value is 
0.06 for clean winding stream with weeds and stones. 
 
Vertical Datum: 
The hydraulic model data, county reference elevations, and field survey were all 
completed in the NAVD 1988. There is no need to use a conversion factor within this 
report because all elevations are NAVD 1988. 
 
Reach Length: 
The reach length calculated based on the DNR General Guidelines equation 3.5.1 is 
3,050 ft. The average hydraulic depth was determined from the FW-26753 Permit’s 
HEC-RAS model. The slope was calculated based on USGS 10 ft. contours. 
 
The reach length upstream is at a point where backwater effects begin to dissipate 
which was found to be 4,300 ft. upstream from the bridge. 
 
Discharges: 
The Q100 was determined from the Coordinated Discharge Graph for Lentzier Creek 
dated October 2005. There are two unnamed tributaries of Lentzier Creek, one located 
700 ft. upstream and one located 600 ft. downstream. An IDNR letter of discharge was 
requested for the structure which recommended a Q100 discharge of 1700 cfs. at the 
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structure. The HEC-RAS model contains three discharges of 1500 cfs. for the upstream 
reach limit, 1700 cfs. downstream of the upstream unnamed tributary, and 2100 
downstream of the downstream unnamed tributary. 
 
The Q500 discharge for the scour analysis is determined by a multiplier of 1.4 of the 
Q100 discharge because there are no discharges published in the FIS or in a 
coordinated discharge curve. The Q500 discharge used in this model for the scour 
analysis is 2,380 cfs. 
 
Drainage Area: 
The drainage area at the Heavy Haul Road crossing was determined to be 5.3 square 
miles. There is no published drainage areas for this location. The drainage areas were 
determined using the Indiana StreamStats and cross referenced with the IDNR letter of 
discharge and the Jeffersonville USGS Quadrangle map. 
 
Boundary Conditions: 
The Q100 and Q500 starting water surface elevations are 447.08 (NAVD) and 448.51 
(NAVD) respectively at cross section 1.688. The starting water surface elevations were 
determined by running the Natural HEC-RAS model with a normal slope boundary 
condition of 0.0015 ft/ft. The water surface elevation, given above, at the downstream 
reach cross section was used for the proposed boundary condition. 
 
The downstream Q100 and Q500 base flood elevations are 452.95 and 454.15 
respectively. The base flood elevations were taken from this HEC-RAS model natural 
conditions at the downstream face of the bridge. 
 
Hydraulic Model 
 
Natural Model: 
The natural model is a copy of the IDNR approximate model, with the discharges 
adjusted as discussed above. Cross sections 2.204 and 2.199 were added upstream 
and downstream of the proposed bridge to better represent the terrain near the 
proposed crossing. Due to the 150 ft. of floodplain change between these cross 
sections, interpolated cross sections were added (see email correspondence with 
INDOT hydraulics regarding interpolated cross sections). The channel elevations were 
revised for the cross sections within the surveyed limits, which consisted of cross 
sections 2.411 and 2.253. On average, the IDNR model’s channel elevations were 1.25 
ft. higher than the surveyed channel elevations. This 1.25 ft. difference was thought to 
be the water depth, which is common for cross sections produced with LiDAR survey. 
Therefore all of the remaining cross section’s thalweg points were lowered 1.25 ft. 
Finally the model was truncated to the location’s reach lengths; cross sections 3.015 
and 1.688. 
 
Existing Model: 
There is no existing structure, so the existing model is the same as the natural model. 
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Proposed Model: 
The proposed model is a copy of the natural model. A bridge was added at cross 
section 2.201. The high chord was estimated based on the preliminary roadway profile. 
The low chord was estimated based on a 9.0 ft. structure depth. The low chord is over 
30 ft. above the Q100. The proposed bridge has a 54.33 ft. out-to-out coping width and 
a 553.0 ft. out-to-out bridge length. The bridge width of 54.33 ft. was skewed along the 
stream and inputted as 78.0 ft. The anticipated bridge spans are 172.5 ft., 208.0 ft., and 
172.5 ft. but was modeled as three equal spans of 184 ft. The three 184 ft. spans 
measured along the road were skewed perpendicular to the stream and inputted as 
three 130.0 ft. spans. The wall piers were placed outside of the main channel, within the 
floodplain, and assumed to be 5.0 ft. in width. The spill slopes at the end bents will be 
placed outside of the floodplain, graded at 2:1, and protected with riprap. The toe of the 
spill slopes started at El. 455.0 (above the Q100).  
 
Scour Countermeasures 
 
The proposed pier foundations will be placed below the low scour elevation. The 
maximum flow velocity is less than 6.5 fps; therefore, the abutments will be protected 
with revetment riprap. The riprap will only be extended five feet above the Q500 
elevation to limit the amount of riprap placed on the tall spill slopes. 
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HYDRAULIC DATA (NAVD 1988 DATUM) 
 
Drainage Area  = 5.3 sq. mi. 
Flowline Elevation = 442.16 
 
Existing Structure Summary 

 
N/A 

 
Proposed Structure Summary 

 
Low Structure Elevation = 488.5 
Structure Skew = 45 degrees 
 
Q100 Discharge  = 1,700 cfs 
Q100 Elevation  = 452.95 
Q100 Headwater Elevation = 453.26 
Q100 Gross Waterway Area = 762 sft 
Q100 Road-Overflow Area = 0.0 sft 
Q100 Average Velocity = 2.58 fps 
Q100 Backwater = 0.12 ft 
 
Scour Data: 
Q100 Maximum Velocity = 6.07 fps 
Q100 Contraction Scour = 0.0 ft 
Q100 Total Scour = 8.0 ft 
Q100 Low Scour Elevation = 434.16 
 
Q500 Discharge  = 2,380 cfs 
Q500 Elevation  = 454.15 
Q500 Headwater Elevation = 454.44 
Q500 Gross Waterway Area  = 1,001 sft 
Q500 Road-Overflow Area = 0.0 sft 
Q500 Average Velocity = 2.78 fps 
Q500 Backwater = 0.14 ft 
 
Scour Data: 
Q500 Maximum Velocity = 6.43 fps 
Q500 Contraction Scour = 0.0 ft 
Q500 Total Scour = 8.0 ft 
Q500 Low Scour Elevation = 434.16 
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Model        
Cross         

Section

Location        
Description

PUBLISHED 
OR 

EFFECTIVE 
DATA             

(Ft. NGVD)   

Duplicate 
Effective 

Model      (Ft. 
NGVD)

Corrected 
Effective 

Model         
(Ft. NGVD)

Existing Pre-
project 
Model         

(Ft. NGVD)

Proposed 
Post-Project 

Model         
(Ft. NGVD)  

(same as 
Existing)

Cumulative 
Impacts w/o 

Project        
(ft.)

Cumulative 
Impacts with 

Project          
(ft.)

Project 
Impacts 

(ft.)

NOTES

(6)-(5) (7)-(5) (7)-(6)
3.015 456.70 456.70 456.71 0.00 0.01 0.01
2.807 455.84 455.84 455.86 0.00 0.02 0.02
2.717 455.55 455.55 455.58 0.00 0.03 0.03
2.611 455.15 455.15 455.18 0.00 0.03 0.03
2.411 454.39 454.39 454.45 0.00 0.06 0.06
2.253 453.82 453.82 453.90 0.00 0.08 0.08
2.204 453.35 453.35 453.46 0.00 0.11 0.11

2.20328 453.21 453.21 453.33 0.00 0.12 0.12
2.20257 453.14 453.14 453.26 0.00 0.12 0.12

2.201 New Bridge
2.20042 452.81 452.81 452.81 0.00 0.00 0.00
2.19971 452.72 452.72 452.72 0.00 0.00 0.00

2.199 452.71 452.71 452.71 0.00 0.00 0.00
2.155 452.08 452.08 452.08 0.00 0.00 0.00
2.016 450.84 450.84 450.84 0.00 0.00 0.00
1.917 450.23 450.23 450.23 0.00 0.00 0.00
1.866 449.34 449.34 449.34 0.00 0.00 0.00
1.688 447.08 447.08 447.08 0.00 0.00 0.00

NOTES: Project is a new bridge on a new alignment.  There is no published FIS.  Therefore the Corrected Eff. Model is the same as the Existing Pre-project model.
* Project is considered permittable if maximum surcharges outside the property are no more than 0.14 feet in both columns (9) and (10).  If the maximum surcharge outside

the applicants property exceeds 0.14 feet in columns (8) and (9), the project may still be permittable if the project impacts shown under column (10) do not exceed 0.00

feet outside the applicant's property.

LOCATION DESCRIPTION MODELING RESULTS COMPARISONS*

Heavy Haul Road over Lentzier Creek
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Appendix A 

□ Correspondence
□ Hydraulic QA Checklist
□ IDNR Hydraulic Checklist
□ Pictures
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BY NJK 7/25/17 Subject Heavy Haul Road over Lentzier Creek
CHKD BY General Notes Job No. 14-402

Email Correspondence:

The following email is in regard to the use of interpolated cross sections located around the proposed bridge.
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From: Bailey, Mark
To: Ridens, Jay
Cc: Kocher, Nick
Subject: FW: Heavy Haul Transportation Corridor - Lentzier Creek Hydraulics
Date: Wednesday, July 19, 2017 1:09:04 PM
Attachments: image001.png

Jay,
 
We agree with your proposed use of interpolated cross sections.
 
Let me know if you have any additional questions,
 
-Mark
 
 

From: Finley, David 
Sent: Wednesday, July 19, 2017 10:56 AM
To: Bailey, Mark <MBailey1@indot.IN.gov>
Subject: RE: Heavy Haul Transportation Corridor - Lentzier Creek Hydraulics
 
Mark:
 
Yes, it does look like the interpolated cross section in the natural model are the right approach. 
 
Here is some reasoning on why it could be allowed:  In the natural model without the interpolated
sections, it looks like cross section 3 would likely default to critical depth because of the difference in
conveyance between the two cross sections.  When the bridge is put into that model, it would kick
XS 3 out of critical and return a water surface that is a lot higher – may be the 6 inches mentioned in
United’s e-mail.  Thus, the interpolated cross sections are needed to resolve the critical depth issue
in the natural model and get a more accurate analysis of the bridge model.
 
Thanks.
 
David Finley, PE
Hydraulic Engineer
INDOT Division of Bridges
100 N. Senate Avenue, Room N642-BR
Indianapolis, IN  46204
(317) 232-5228
DFinley@indot.IN.gov
 

From: Bailey, Mark 
Sent: Wednesday, July 19, 2017 9:40 AM
To: Finley, David <DFinley@indot.IN.gov>
Subject: FW: Heavy Haul Transportation Corridor - Lentzier Creek Hydraulics
 

Appendix J 
J-31

mailto:MBailey1@indot.IN.gov
mailto:JAYR@ucindy.com
mailto:NickK@ucindy.com
mailto:DFinley@indot.IN.gov
mailto:DFinley@indot.IN.gov

nick.kocher
Highlight

nick.kocher
Highlight



 
Hopefully that all makes sense.  If not, or if you would like to meet to get more information, just let
me know.
 
Thanks Mark!
 
Jay N. Ridens, P.E.
Project Team Leader
Bridge Department
 
UNITED CONSULTING
1625 N. Post Road
Indianapolis, IN 46219
Phone: (317) 895-2585
Fax: (317) 895-2596
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Hydraulics QA Checklist 
 
Route: Heavy Haul Road  Des No. TBD   
County: Clark  City or Town: Utica 
Description: New road and bridge construction over Lentzier Creek   
Designer: Nick Kocher, P.E.  Reviewer: Jay N. Ridens, P.E. 
 
MAPS 

  USGS Quad.  Scale 1:24000  Date 1993 
  ARC GIS  Date       
  Flood-Insurance Firm and FHBM 
  Soils Map 
  Aerial Photos Scale NTS Date 10/2015 

 
STUDIES BY EXTERNAL AGENCIES 

  FEMA Flood-Insurance Studies 
  NRCS Watershed Studies 
  USGS Gages and Studies 
  Interim Floodplain Studies 

 
STUDIES BY INTERNAL SOURCES 

  Office Records 
  Flood Record (High Water, Newspaper) 

 
  BRIDGE INSPECTION REPORTS 

 
CALIBRATION OF HIGH-WATER DATA 

  Discharge and Frequency of H.W. el. 
  Influences Responsible for H.W. el. - Check             

Maps for Larger Streams Nearby that May 
Backwater the Site 

  Analyze Hydraulic Performance of 
 Existing Facility for 100-Year Flood 

  Analyze Hydraulic Performance of 
DESIGN APPURTENANCES 

  Dissipators, Riprap 
  Scour Analysis/Evaluation 

 
 
TECHNICAL RESOURCES 

  Indiana Design Manual, Part II 
  Other IDNR General Guidelines for the 

Hydrologic-Hydraulic Assessment of 
Floodplains in Indiana  
 
DISCHARGE CALCULATIONS 

  Drainage Area Delineation 
  Drainage Areas of IN Streams 
  DNR Discharge Letter 
  Rational Formula 
  HEC-HMS / TR-20 
  NRCS 

Gaging Da    Regional Analysis 
  Coordinated Discharges of IN Streams 
  Log-Pearson Type III Gage Rating 

 
HIGH-WATER ELEVATIONS 

  INDOT Survey 
  Plans for Existing Structure 
  DNR Historic Flood Profiles 
  Maintenance Records 
  External Sources 
  Personal Reconnaissance 

      Proposed Facility for 100-Year Flood 
  Field Reconnaissance Revisions Report 
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Photo 1: Looking Upstream 

 
 

  
Photo 2: Looking Downstream 
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□ Reach Length 
□ Permit Research 
□ Drainage Area 
□ Discharge 
□ Manning “n” Values 
□ Supplemental Support Information 
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Floodplain Analysis and Regulatory Assessment
Indiana Department of Natural Resources / Division of Water

402 West Washington Street, Room W264
Indianapolis, IN 46204-2641
Telephone: (317) 232-4160 or (877) 928-3755
Fax: (317) 233-4579  Website: www.in.gov/dnr/water

File Number:
Request Date:

Waterbody:

BQ-29173-0
03/05/2014

Lentzier Creek

Site Location: Approximately 5500' upstream (northwest) of the Utica-Sellersburg Road stream crossing, Utica Township,
Grant: Clark Military Grant, 16

County: Clark

Base Flood Elevation (BFE):
Drainage Area:
Discharge Recommendation: 1700 cfs

5.3 square miles
Not Determined

Special Information

• Unless the bridge project meets the exemption criteria outlined below, approval of the DNR, Division of Water
under the Flood Control Act (IC 14-28-1) is required for any construction in a floodway area including obstructing,
filling, excavating, or building a structure.  A provision which exempts certain bridge projects from permitting
requirements under the Flood Control Act states:  "A permit is not required for... a construction or reconstruction
project on a state or county highway bridge in a rural area that crosses a stream having an upstream drainage
area of ... 50 square miles or less ... "
	
Therefore, in order for a bridge project to be exempt from the permit requirements, it must meet all of the following
criteria:

     - be a state or county highway department project;
     - be a bridge (span structure, culverts, etc.);
     - be located in a rural area*; and
     - cross a stream having an upstream drainage area of less than 50 square miles
	
* Rural area is defined as an area:
1) where the lowest floor elevation, including a basement, of any residential, commercial, or industrial building
impacted by the project is at least 2 feet above the base flood elevation with the project in place; 
2) located outside the corporate boundaries of a consolidated or an incorporated city or town; and 
3) located outside of the territorial authority for comprehensive planning (generally, a 2 mile planning buffer around
a city or town)

All construction associated with the rural bridge within the project right-of-way such as bank protection, spoil
disposal, borrow pits, etc. are considered part of this exemption.   

This exemption has been grossly misunderstood and liberally applied in the past.  As a result, the DNR, Division
of Water is taking a firm stance on future violations.  If challenged, it will be the responsibility of the person
claiming the exemption to prove to the DNR, Division of Water that all 4 criteria have been satisfied.  Failure to do
so may result in the DNR, Division of Water initiating litigation with the potential for the imposition of fines.

Note:  This exemption only applies to the Flood Control Act (IC 14-28-1).  If a bridge is to be constructed over a
navigable waterway, or over or near a public freshwater lake, a permit may be required under the Navigable
Waterways Act (IC 14-29-1), the Lowering of the Ten Acre Lake Act (IC 14-26-5) or the Lake Preservation Act (IC
14-26-2).

Division of Water Permitting

THIS IS NOT A PERMIT

Page: 1
Appendix J 

J-54

nick.kocher
Text Box
(Q100)

nick.kocher
Text Box
Q500 = 1700 (1.4)           = 2380 cfs

nick.kocher
Text Box
1.4 Per IDM Fig. 202-3C



THIS IS NOT A PERMIT

Joseph D. Mapes, CFM 03/05/2014

If you have any questions concerning this letter, please contact Joseph D. Mapes, CFM at (317) 234-1049. 

Copies Sent To: Jay N Ridens (Requestor)

This Floodplain Analysis and Regulatory Assessment is not a building permit, approval of any project, or a waiver of provisions
of local or zoning ordinances. Additionally, projects must comply with all other applicable federal, state, and local permit
requirements.

Page: 2
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Printed: 03/25/14

Clark County, IN
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Type of Channel and Description Minimum Normal Maximum
EXCAVATED OR DREDGED

1. Earth, Straight and Uniform 0.016 0.018 0.020 
 a. Clean, recently completed 0.018 0.022 0.025 
 b. Clean, after weathering 0.022 0.025 0.030 
 c. Gravel, uniform section, clean 0.022 0.027 0.033 
2. Earth, Winding and Sluggish 
 a. No vegetation 0.023 0.025 0.030 
 b. Grass, some weeds 0.025 0.030 0.033 
 c. Dense weeds or aquatic plants in deep channel 0.030 0.035 0.040 
 d. Earth bottom and rubble sides 0.025 0.030 0.035 
 e. Stony bottom and weedy sides 0.025 0.035 0.045 
 f. Cobble bottom and clean sides 0.030 0.040 0.050 
3. Dragline, Excavated or Dredged 
 a. No vegetation 0.025 0.028 0.033 
 b. Light brush on banks 0.035 0.050 0.060 
4. Rock Cut 
 a. Smooth and uniform 0.025 0.035 0.040 
 b. Jagged and irregular 0.035 0.040 0.050 
5. Channel Not Maintained, Weeds and Brush Uncut 
 a. Dense weeds, high as flow depth 0.050 0.080 0.120 
 b. Clean bottom, brush on sides 0.040 0.050 0.080 
 c. Clean bottom, highest stage of flow 0.045 0.070 0.110 
 d. Dense brush, high stage 0.080 0.100 0.140 

NATURAL STREAM
1. Minor Stream (top width at flood stage < 100 ft) 
 a. Stream on plain 
  (1) Clean, straight, full stage, no rifts or deep 
   pools 

0.025 0.030 0.033 

  (2) Same as above, but more stones or weeds 0.030 0.035 0.040 
  (3) Clean, winding, some pools or shoals 0.033 0.040 0.045 
  (4) Same as above, but some weeds or stones 0.035 0.045 0.050 
  (5) Same as above, lower stages, more  
   ineffective slopes and sections 

0.040 0.048 0.055 

  (6) Same as (4), but more stones 0.045 0.050 0.060 
  (7) Sluggish reaches, weedy, deep pools 0.050 0.070 0.080 
  (8) Very weedy reaches, deep pools, or  
   floodway with heavy stand of timber and 
   underbrush 

0.075 0.100 0.150 

2013
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Type of Channel and Description Minimum Normal Maximum
NATURAL STREAM (contd.)

1. Minor Stream (contd.) 
 b. Mountain stream, no vegetation in channel,  
  banks usually steep, trees and brush along
  banks submerged at high stages 
  (1) Bottom:  gravel, cobbles, and few  
   boulders 

0.030 0.040 0.050 

  (2) Bottom: cobbles with large boulders 0.040 0.050 0.07 
2. Floodplain 
 a. Pasture, no brush 
  (1) Short grass 0.025 0.030 0.035 
  (2) High grass 0.030 0.035 0.050 
 b. Cultivated area 
  (1) No crop 0.020 0.030 0.040 
  (2) Mature row crops 0.025 0.035 0.045 
  (3) Mature field crops 0.030 0.040 0.050 
 c. Brush 
  (1) Scattered brush, heavy weeds 0.035 0.050 0.070 
  (2) Light brush and trees, in winter 0.035 0.050 0.060 
  (3) Light brush and trees, in summer 0.040 0.060 0.080 
  (4) Medium to dense brush, in winter 0.045 0.070 0.110 
  (5) Medium to dense brush, in summer 0.070 0.100 0.160 
 d. Trees 
  (1) Dense willows, in summer, straight 0.110 0.150 0.200 
  (2) Cleared land with tree stumps, no sprouts 0.030 0.040 0.050 
  (3) Same as above, but with heavy growth of 
   sprouts 0.050 0.060 0.080 
  (4) Heavy stand of timber, a few downed  
   trees, little undergrowth, flood stage  
   below branches 

0.080 0.100 0.120 

  (5) Same as above, but with flood stage  
   reaching branches 

0.100 0.120 0.160 

3. Major Stream (top width at flood stage > 100 ft).  
 The n value is less than that for a minor stream of 
 similar description, because banks offer less 
 effective resistance. 
 a. Regular section with no boulders or brush 0.025 n/a 0.060 
 b. Irregular and rough section 0.035 n/a 0.100 

Source:  Chow, V.T. 
VALUES OF MANNING’S n FOR UNIFORM FLOW, Figure 203-3A

2013
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□ Cross Section Map 
□ HEC-RAS File Name List 
□ Starting Water Surface Elevation 
□ HEC-RAS Cross Sections 
□ HEC-RAS Hydraulic Design Outputs & Calculations 
□ Scour Countermeasure Recommendations 
□ Check-RAS Output & Responses 
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HEC-RAS Filenames: 

RE: Hydraulics Computations 
 Heavy Haul Road over Lentzier Creek 
  

 

Description HEC-RAS Filename 

Project File LentzierHvyHaul.prj 

Steady Flow File LentzierHvyHaul.f01 

Natural Geometry File Same as existing 

Existing Geometry File LentzierHvyHaul.g01 

Proposed Geometry File LentzierHvyHaul.g02 

Natural Plan File Same as existing 

Existing Plan File LentzierHvyHaul.p01 

Proposed Plan File LentzierHvyHaul.p02 

Hydraulic/Scour Design LentzierHvyHaul..h01 & 
LentzierHvyHaul..O01 
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Heavy Haul Road over Lentzier Creek  
 

Starting Water Surface Elevations   
 

(Existing HEC-RAS Geometry)  
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Heavy Haul Road over Lentzier Creek  
 

Starting Water Surface Elevations 
   
 

 
(Flow data with normal slope to determine 

starting water surface elevation) 
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HEC-RAS   River: Lentzier Creek   Reach: Lentzier Creek
Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Lentzier Creek 2.253   Q100 Existing 1700.00 444.16 453.82 453.86 0.000684 2.53 1272.09 264.20 0.15
Lentzier Creek 2.253   Q100 Proposed 1700.00 444.16 453.90 453.95 0.000652 2.49 1293.93 264.99 0.15
Lentzier Creek 2.253   Q500 Existing 2380.00 444.16 455.02 455.07 0.000702 2.80 1596.33 275.62 0.16
Lentzier Creek 2.253   Q500 Proposed 2380.00 444.16 455.11 455.17 0.000669 2.75 1623.26 276.55 0.15

Lentzier Creek 2.204   Q100 Existing 1700.00 442.84 453.35 453.62 0.004461 5.70 515.74 108.41 0.34
Lentzier Creek 2.204   Q100 Proposed 1700.00 442.84 453.46 453.72 0.004197 5.58 527.23 108.97 0.33
Lentzier Creek 2.204   Q500 Existing 2380.00 442.84 454.50 454.82 0.004735 6.38 643.18 114.44 0.36
Lentzier Creek 2.204   Q500 Proposed 2380.00 442.84 454.62 454.93 0.004457 6.24 657.31 115.09 0.35

Lentzier Creek 2.20328* Q100 Existing 1700.00 442.70 453.21 450.84 453.46 0.004000 5.46 554.56 123.36 0.33
Lentzier Creek 2.20328* Q100 Proposed 1700.00 442.70 453.33 450.84 453.56 0.003730 5.32 569.00 124.15 0.32
Lentzier Creek 2.20328* Q500 Existing 2380.00 442.70 454.36 451.48 454.64 0.004138 6.03 700.75 131.21 0.34
Lentzier Creek 2.20328* Q500 Proposed 2380.00 442.70 454.49 451.48 454.76 0.003865 5.88 718.38 132.13 0.33

Lentzier Creek 2.20257* Q100 Existing 1700.00 442.57 453.14 450.93 453.28 0.002636 4.48 726.40 237.46 0.27
Lentzier Creek 2.20257* Q100 Proposed 1700.00 442.57 453.26 450.93 453.40 0.002422 4.34 748.13 241.34 0.26
Lentzier Creek 2.20257* Q500 Existing 2380.00 442.57 454.30 451.44 454.46 0.002500 4.75 932.26 273.87 0.27
Lentzier Creek 2.20257* Q500 Proposed 2380.00 442.57 454.44 451.44 454.59 0.002313 4.61 957.22 278.23 0.26

Lentzier Creek 2.20042* Q100 Existing 1700.00 442.16 452.81 450.77 452.97 0.002662 4.53 729.10 192.51 0.27
Lentzier Creek 2.20042* Q100 Proposed 1700.00 442.16 452.81 450.77 452.97 0.002662 4.53 729.10 192.51 0.27
Lentzier Creek 2.20042* Q500 Existing 2380.00 442.16 454.02 451.31 454.18 0.002400 4.70 967.03 200.75 0.26
Lentzier Creek 2.20042* Q500 Proposed 2380.00 442.16 454.02 451.31 454.18 0.002400 4.70 967.03 200.75 0.26
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Contraction Scour

Left Channel Right

Input Data

Average Depth (ft): 4.40 8.86 3.91

Approach Velocity (ft/s): 2.56 5.58 2.33

Br Average Depth (ft): 3.83 8.63 3.33

BR Opening Flow (cfs): 425.79 710.88 563.32

BR Top WD (ft): 58.36 16.27 88.25

Grain Size D50 (mm): 0.01 0.01 0.01

Approach Flow (cfs): 719.83 697.01 283.16

Approach Top WD (ft): 63.81 14.10 31.06

K1 Coefficient: 0.690 0.690 0.690

Results

Scour Depth Ys (ft): 0.00 0.00 0.10

Critical Velocity (ft/s):

Equation: Live Live Live

Pier Scour

All piers have the same scour depth

    Input Data

Pier Shape: Round nose

Pier Width (ft): 5.00

Grain Size D50 (mm): 0.01000

Depth Upstream (ft): 8.83

Velocity Upstream (ft/s): 4.34

K1 Nose Shape: 1.00

Pier Angle: 0.00

Pier Length (ft): 50.33

K2 Angle Coef: 1.00

K3 Bed Cond Coef: 1.10

Grain Size D90 (mm):

K4 Armouring Coef: 1.00

    Results

Scour Depth Ys (ft): 7.49

Froude #: 0.26

Equation: CSU equation

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

Left Bank: 7.49

Right Bank: 7.59
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Contraction Scour

Left Channel Right

Input Data

Average Depth (ft): 5.30 10.02 4.72

Approach Velocity (ft/s): 2.99 6.24 2.72

Br Average Depth (ft): 4.74 9.82 4.47

BR Opening Flow (cfs): 620.94 860.07 898.99

BR Top WD (ft): 62.26 16.27 89.62

Grain Size D50 (mm): 0.01 0.01 0.01

Approach Flow (cfs): 1066.16 881.81 432.03

Approach Top WD (ft): 67.30 14.10 33.68

K1 Coefficient: 0.69 0.69 0.69

Results

Scour Depth Ys (ft): 0.00 0.00 0.03

Critical Velocity (ft/s):

Equation: Live Live Live

Pier Scour

All piers have the same scour depth

    Input Data

Pier Shape: Round nose

Pier Width (ft): 5.00

Grain Size D50 (mm): 0.01000

Depth Upstream (ft): 10.02

Velocity Upstream (ft/s): 4.61

K1 Nose Shape: 1.00

Pier Angle: 0.00

Pier Length (ft): 72.00

K2 Angle Coef: 1.00

K3 Bed Cond Coef: 1.10

Grain Size D90 (mm):

K4 Armouring Coef: 1.00

    Results

Scour Depth Ys (ft): 7.82

Froude #: 0.26

Equation: CSU equation

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

Left Bank: 7.82

Right Bank: 7.85
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Erosion-Protection Method Velocity, v (ft/s)
Revetment Riprap 5.6

Class 1 Riprap 6.5 < v < 10 
Class 2 Riprap 10 v 13

Energy Dissipator > 13 

Note: If clear-zone or other issues prohibit the use of the required erosion-protection method, the 
Office of Hydraulics should be contacted for additional instructions. 

STREAM VELOCITY FOR EROSION PROTECTION 

Figure 203-2D 

Back
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Type
Minimum
Thickness 

Abutment Pier 

Revetment 1.5 ft 2.0 ft 

Class 1 2.0 ft 3.0 ft 

Class 2 2.5 ft 4.0 ft 

Riprap-Lay Thickness 

Note: The thickness is measured such that the top is at the ground elevation. 

Substructure
Type

Lay Width 

Sloping
Abutment 

The cone is covered top to toe, a square toe trench 
is placed below the riprap, based on lay thickness. 

Vertical 
Abutment 

2 times the water depth or a minimum of 10 ft 

Pier
2 times the pier width or a minimum of 6 ft.  The 
lay width is from the outside wall of the pier, all 

the way around. 

Riprap-Lay Width 

Note: For an oversized-box or three-sided structure, see the INDOT Standard Drawings.

RIPRAP SCOUR PROTECTION 

Figure 203-3B 

Back
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cHECk-RAS Report

HEC-RAS Project: lentzierhvyhaul.prj
Plan File: lentzierhvyhaul.p01
Geometry File: lentzierhvyhaul.g01
Flow File: lentzierhvyhaul.f01
Report Date: 7/20/2017

Message ID Message Cross sections affected Comments
MP SW 01DK The name of the stream is

($streamname$).
The flow regime is subcritical or
mixed flow.
Starting water-surface elevations
are computed from Known WSELs as
the downstream boundary
condition.
Provide backup information on
Known water-surface elevations or
use same energy slope for all the
profiles as the starting boundary
condition and rerun the plan.

NT TL 02 Contraction and expansion loss
coefficients are $cc$ and $ce$,
respectively. However, this cross
section is not at a hydraulic
structure. They should be equal
to 0.1 and 0.3 according to page
5-8 of the HEC-RAS Hydraulic
Reference Manual (HEC, 2010).

2.199; 2.19971; 2.20042; 2.20257;
2.20328

XS IF 01R Flow code will be IR.
The area to the right of the
ineffective flow station may be
considered effective.
The $assignedname$ WSEL of $wsel$
is higher than the ground
elevation $grelv$ of the Right
Ineffective Flow Station.
However, it is equal to or lower
than the right ineffective flow
elevation of $ineffelr$.
The lateral structure was not
modeled downstream of this River
Station.
Lower the ineffective flow
elevation to the ground elevation
to consider the area right of the
ineffective flow station as
effective, or model a lateral
structure if the overflow will
take a different flow path.
The ineffective flow elevation
could be accepted if the area
right of the ineffective flow
station is non conveyance.

2.199; 2.20257
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cHECk-RAS Report

HEC-RAS Project: lentzierhvyhaul.prj
Plan File: lentzierhvyhaul.p02
Geometry File: lentzierhvyhaul.g02
Flow File: lentzierhvyhaul.f01
Report Date: 7/20/2017

Message ID Message Cross sections affected Comments
BR LF 01 This is ($strucname$). The

selected profile is
$profilename$. Type of flow is
low flow because, 1. EGEL 3 of
$egel3$ is less than or equal to
MinTopRd of $minelweirflow$. 2.
EGEL 3 of $egel3$ is less than
MxLoCdU of $mxlocdu$.

2.201(Bridge-UP)

MP SW 01DK The name of the stream is
($streamname$).
The flow regime is subcritical or
mixed flow.
Starting water-surface elevations
are computed from Known WSELs as
the downstream boundary
condition.
Provide backup information on
Known water-surface elevations or
use same energy slope for all the
profiles as the starting boundary
condition and rerun the plan.

NT TL 02 Contraction and expansion loss
coefficients are $cc$ and $ce$,
respectively. However, this cross
section is not at a hydraulic
structure. They should be equal
to 0.1 and 0.3 according to page
5-8 of the HEC-RAS Hydraulic
Reference Manual (HEC, 2010).

2.199

ST DT 01B This is ($strucname$). 'Upstream
Dist' of $distup$  in "Bridge
Width Table" is less than the
height of the bridge opening of
$height$.  This indicates that
Section 3 may not be placed at
the foot of the road embankment
or wing walls and may not
represent the natural valley
cross section.
Section 3 should be relocated or
provide a statement that it
represents the natural valley
cross section.
The HEC-RAS geometry file may
need to be recreated using a GIS
program.
Lengths at Sections 4, 3 and 2
and 'Upstream Dist' should be
adjusted.

2.201(Bridge-UP)

ST DT 02B This is ($strucname$).
'Downstream Dist' of $distdn$  in
'Bridge Width Table' is less than
the height of the bridge opening
of  $height$.  This indicates
that Section 2 may not be placed
at the foot of the road
embankment or wing walls and may
not represent the natural valley
cross section.
Section 2 should be relocated or
provide a statement that it
represents the natural valley
cross section.
A HEC-RAS geometry file may need
to be recreated using a GIS
program.
Lengths at Sections 3 and 2
should be adjusted.

2.201(Bridge-DN)
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nick.kocher
Text Box
Proposed Model



ST GD 02BD This is the Downstream Bridge
Section.
There is only one bridge.
However, the low cord line
crosses the ground line at more
than two locations.
The ground and deck/roadway data
should be checked.

2.201(Bridge)

ST GD 02BU This is the Upstream Bridge
Section.
There is only one bridge.
However, the low cord line
crosses the ground line at more
than two locations.
The ground and deck/roadway data
should be checked.

2.201(Bridge)

ST IF 01S2L This is Section 2 of a hydraulic
structure.
 The highest flood frequency that
has low or pressure flow is
$profilename$.
 However, the Left Ineffective
Flow station was not considered
at Section 2.
 The ineffective flow station and
elevation should be inserted.
The left ineffective flow
elevation should be equal to
wsel2 of $wsel$.
The placement of the left
ineffective flow station is
explained on page 5-7 of
Hydraulic Reference Manual (HEC,
2010).

2.201(Bridge)

ST IF 01S3L This is Section 3.
The highest flood frequency that
has low or pressure flow is
$profilename$.
However, the Left Ineffective
Flow station was not considered
at Section 3.
The ineffective flow station and
elevation should be inserted.
The left ineffective flow
elevation should be equal to
lmntprdu of $lmntprdu$.
The placement of the left
ineffective flow station is
explained on page 5-7 of
Hydraulic Reference Manual (HEC,
2010).

2.201(Bridge)

ST IF 05S3R This is Section 3 of a hydraulic
structure.
The right ineffective flow
station is within the opening
area of the structure.
The right ineffective flow
station of $ineffstar$  is less
than the upstream right abutment
station of $abutstar$ at
($strucname$).  The Right
ineffective flow station should
be adjusted.

2.20257(Bridge)

ST IF 06S2R This is Section 2.
The selected profile is
$profilename$.
Low or pressure flow occurs at
($strucname$).
The Dn_Dist of $dndist$  at the
structure is less than the
opening height of $openheight$ of
the structure.
The cHECk-RAS computed right
ineffective flow station of
$compineffstar$
is greater than the input right
ineffective flow station of
$ineffstar$.
The right ineffective flow
station should be adjusted per
the help instructions and
the HEC-RAS manual.

2.20042(Bridge)
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The channel and structure is not typical. The flow does not contract at the structure because the structure completely spans the floodplain. The IF is due to natural conditions.



ST IF 06S3R This is Section 3.
The selected profile is
$profilename$.
Low or pressure flow occurs at
($strucname$).
The Up_Dist of  $updist$ at the
structure is less than the
opening height of $openheight$ of
the structure.
The cHECk-RAS computed right
ineffective flow station of
$compineffstar$
is greater than the input right
ineffective flow station of
$ineffstar$.
The right ineffective flow
station should be adjusted per
the help instructions and
the HEC-RAS manual.

2.20257(Bridge)

ST IF 07S1R This is Section 1.
Right Ineffective flow option was
considered at this section.
However, it should be a fully
expanded cross section.
Ineffective flow stations and
elevations should be cleared from
this section, unless the areas
beyond the ineffective flow
stations
are not within the flow path of
the stream.
This message should be ignored if
this section is Section 3 of the
downstream structure.

2.19971(Bridge)

ST IF 07S4R This is Section 4.
Right Ineffective flow option was
considered at this section.
However, it should be a fully
expanded cross section.
Ineffective flow stations and
elevations should be cleared from
this section, unless the areas
beyond the ineffective flow
stations
are not within the flow path of
the stream.
This message should be ignored if
this section is Section 2 of the
upstream structure.

2.20328(Bridge)

ST IF 09S2L This is Section 2.
The highest flood frequency that
is having low flow or pressure
flow
is $profilename$. The
leftineffective flow elevation,
Ineff_El_Left, should be equal to
or higher than the WSEL at
Section 2.   However, the
Ineff_El_Left of $ineffell$ at
the left ineffective flow station
$ineffstal$  is lower than the
WSEL of $wsel2$ at Section 2.
The Ineff_El_Left should  be
raised to or above the WSEL at
Section 2.

2.20042(Bridge)
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The channel and structure is not typical. The flow does not contract at the structure because the structure completely spans the floodplain. The IF is due to natural conditions.

nick.kocher
Text Box
The bridge height is approximately 50 ft. above the channel. Additional cross sections were added between the bridge and section 2 because the flood width varies significantly and it helps represent the natural valley.

nick.kocher
Text Box
The bridge height is approximately 50 ft. above the channel. Additional cross sections were added between the bridge and section 2 because the flood width varies significantly and it helps represent the natural valley.

nick.kocher
Text Box
The channel and structure is not typical. The flow does not contract at the structure because the structure completely spans the floodplain.



ST IF 09S3L This is Section 3.
The highest flood frequency that
is having low flow or pressure
flow is $profilename$.
The left ineffective flow
elevation, Ineff_El_Left,  should
be equal to or higher than the
WSEL at Section 3.
However, the  Ineff_El_Left of
$ineffell$ at the left
ineffective flow station
$ineffstal$ is lower than the
WSEL of $wsel3$ at Section 3.
The computed Left Upstream
Minimum Top Road elevation,
LMnTpRdU of $lmntprdu$ is higher
than the WSEL of $wsel3$ at
Section 3.
The  Ineff_El_Left should be
raised to the computed LMnTpRdU.

2.20257(Bridge)

XS IF 01R Flow code will be IR.
The area to the right of the
ineffective flow station may be
considered effective.
The $assignedname$ WSEL of $wsel$
is higher than the ground
elevation $grelv$ of the Right
Ineffective Flow Station.
However, it is equal to or lower
than the right ineffective flow
elevation of $ineffelr$.
The lateral structure was not
modeled downstream of this River
Station.
Lower the ineffective flow
elevation to the ground elevation
to consider the area right of the
ineffective flow station as
effective, or model a lateral
structure if the overflow will
take a different flow path.
The ineffective flow elevation
could be accepted if the area
right of the ineffective flow
station is non conveyance.

2.199

Appendix J 
J-122

nick.kocher
Text Box
The bridge height is approximately 50 ft. above the channel. Additional cross sections were added between the bridge and section 3 because the flood width varies significantly and it helps represent the natural valley.

nick.kocher
Text Box
The channel and structure is not typical. The flow does not contract at the structure because the structure completely spans the floodplain. The IF is due to natural conditions.




