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A. Project Delivery & Approach \ 

Approach

The Dane/Neel-Schaffer team’s approach to delivering this project 

is to focus first on designing and constructing the four bridges that are 

currently closed. We will use two phases for design and construction 

as described in the table on the right side of page. The full sequence for 

Construction Phases I & II are shown in our Summary Schedule on the 

following page. 

Our Construction Milestones are based on SCDOT’s priorities from 

the RFP. A map showing the bridges in Construction Phases I & II is 

provided below.

More detail is provided in our CPM Schedule in Appendix A.3. 

The road and bridge closure durations shown in the schedules include the 

appropriate adjustment based on our FATCs.

PHASES FOR DESIGN AND CONSTRUCTION
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We will focus on getting construction underway at the first two sites and then 
continue with the designs for the remaining sites. 
Neel-Schaffer will begin design work early at risk to accelerate the project 
schedule.

Design Phase IA – Sites S-20 & S-531. Completed five months from 
NTP. 
Design Phase IB – Sites S-296 & S-130. Completed 7.5 months from 
NTP.

Design Phase II – Sites S-1086, S-292 & S-998.

All Design completed 11 months from NTP.
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Includes the bridges for sites S-20, S-531, S-296 and S-130. 

We plan to complete the S-20 bridge over Hogfork Branch first in accordance 
with SCDOT’s top priority identified in the RFP. The S-20 site has a single 
70’ span, only one ROW parcel, one utility relocation (TruVista) and does not 
require a USACE permit, making it ideal to be constructed first. 
CONSTRUCTION MILESTONE #1 – The S-20 site will be completed 11 
months from NTP.
CONSTRUCTION MILESTONE #2 – Construction Phase I will be 
completed 16 months from NTP. All currently closed bridges completed and 
open to traffic (S-20, S-531,S-296 & S-130).
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Includes the longest bridge (S-292), the site with the most utilities to be moved 
(S-998 in York County) and the other bridge in York County (S-1086). 
Constructing the S-998 bridge last in our construction sequence during 
Construction Phase II will allow time for multiple utility relocations (gas, 
water, sewer and overhead electric/telephone) and the survey/relocation of the 
Schweinitz sunflowers at this site prior to construction.
SUBSTANTIAL COMPLETION – Construction Phase II will be 
completed 23.5 months from NTP. 60 days ahead of schedule.

1 | PROJECT DELIVERY & APPROACH

BRIDGE SITES 
BY PHASE

Construction Phase I Bridge Sites

Construction Phase II Bridge Sites

NORTH CAROLINA
SOUTH CAROLINA

S-1086S-1086

S-998S-998

S-292S-292

S-20S-20

S-531S-531

S-130S-130

S-296S-296
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SUMMARY SCHEDULE FOR TECHNICAL PROPOSAL

Task 2024 2025 2026
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7

Anticipated Selection & NTP NTP - 4/11/2024
Design Phase IA – (S-20 & S-531) 2 mo 5 mo
Design Phase IB – (S-130 & S-296) 5 mo
Design Phase II – (S-1086, S-292, & S-998) 6.5 mo
Permitting 10.5 mo
Utility Coordination / Relocations 16.5 mo
ROW 13 mo
Phase I Construction

S-20 over Hogfork Branch 136 days Milestone #1 - Completion of S-20 Bridge - 11 mo. from NTP
S-531 over Mangum Branch 106 days
S-296 over Blackwell Mill Stream * 136 days
S 130 over Clay Creek * 150 days Milestone #2 - All Currently Closed

Phase II Construction Bridges Open - 16 mo. from NTP

S-1086 over Beaverdam Creek 106 days
S-292 over Bear Creek * 136 days
S-998 over Wildcat Creek 136 days

Substantial Completion SUBSTANTIAL COMPLETION 4/1/2026

B. Approach to Design \

	y Our integrated design began with a full day Workshop with all the 

key members of the Dane/Neel-Schaffer Team. Prior to the workshop 

our H&H group performed a quick screening and hydraulic analysis 

to identify bridges that could potentially be shortened. We then 

explored all seven sites as a group and developed potential ATCs. 

Action items were developed to refine and finalize proposed ATCs.

	y We used SCDOT’s Supplemental Design Criteria for Low Volume 

Design Bridge Replacement on four of the seven sites to provide cost 

effective designs for these locations.

	y We then submitted ATCs to reduce bridge lengths for six of the seven 

sites based on the results of the H&H analysis. All bridge lengths 

were reduced except for the S-130 site.

LEGEND
* Denotes USACE 

Permit Required
Closure & Detour
Red = Crew #1
Blue = Crew #2
Black = Crew #3

Dane is committed to 
completing each bridge in 
the reduced contract days 
in our approved FATC’s.
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Hydraulic Design

	y Our Hydraulic Engineers performed iterative H&H analyses to 

determine the most efficient design for each site while adhering to 

SCDOT’s design criteria for backwater, freeboard, No-Rise/No-

Impact Certifications, and other specific design requirements in the 

Final RFP.

As shown in the Hydraulic Design Summary table below, five of the 

seven bridges are located within FEMA Special Flood Hazard Areas. 

Two bridges are located within detailed SFHAs (i.e., Zone AE with 

Floodway) – S-292 and S-998, which are designed to achieve no 

increase in Base Flood Elevations, floodway elevations, or floodway 

widths – i.e., “No-Rise/No-Impact Certification.” The other three 

bridges within SFHAs are within Zone A and are designed to achieve 

less than 1.0 foot of 100-year backwater. The discharges for the 

25-year, 50-year, 100-year and 500-year events have been verified 

by StreamStats for South Carolina and compared to those provided 

within FEMA Flood Insurance Studies. The provided preliminary 

HEC-RAS models were updated/corrected to match provided survey 

data for natural and existing conditions. The proposed conditions 

models were designed to optimize the proposed bridges’ hydraulic 

performance while meeting applicable SCDOT hydraulic design 

criteria. In all cases, the 100-year water surface elevations were 

reduced by the proposed bridge designs compared to existing 

conditions. The design criteria utilized for the seven bridges is 

displayed in the following Hydraulic Design Summary Table. 

HYDRAULIC DESIGN SUMMARY

Bridge Site FEMA Comment Design Comment Low Chord

S-20 over Hogfork Branch Zone A Less than 1.0 foot of 
100-year backwater Reduced overall bridge length from 80’ in the RFP to 70’. FATC #3 Raised 0.47’

S-531 over Magnum Branch No Not applicable Reduced overall bridge length from 60’ in the RFP to 50’. FATC #2 Lowered
S-296 over Blackwell Mill 
Stream Zone A Less than 1.0 foot of 

100-year backwater Reduced overall bridge length from 80’ in the RFP to 75’. FATC #1 Lowered

S-130 over Clay Creek Zone A
Less than 1.0 foot of 
100-year backwater 
preferred

Proposed bridge length unchanged from RFP. Due to Low Volume 
Criteria, the design will improve/reduce backwater compared to 
existing backwater.

Unchanged

S-1086 over Beaverdam Creek No Not applicable Reduced overall bridge length from 100’ in the RFP to 90’. FATC #5 Raised 0.26’

S-292 over Bear Creek Zone AE with 
Floodway

Design to achieve 
“No-Rise” Cert

Reduced overall bridge length from 330’ in the RFP to 270’.  
FATC #1 (S-292) Lowered

S-998 over Wildcat Creek Zone AE with 
Floodway

Design to achieve 
“No-Rise” Cert

Reduced overall bridge length from 140’ in the RFP to single span of 
105’. FATC #4 Lowered
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In addition to one-dimensional analyses performed for each bridge 

site, a preliminary two-dimensional HEC-RAS model was created 

for the S-292 over Bear Creek site to further assess the hydraulic 

conditions of the proposed bridge in conformance with the final RFP. 

The HEC-RAS 2D model for Bear Creek will be further refined 

during final design. As described in the Approved Formal ATCs in 

Appendix C, several scenarios were analyzed for the S-292 over Bear 

Creek site to determine the appropriate starting boundary condition 

in the hydraulic model, and it was determined that a normal depth 

boundary condition applies for the S-292 site.

Refer to Appendix C (Approved Formal ATCs) for more detailed 

hydrologic and hydraulic analysis information regarding the bridge 

configuration optimizations performed as part of the FATC submittal 

process.

Bridge & Roadway Design

	y We made further refinements to Bridge & Roadway Design in 

accordance with design criteria.

	| Reduced bridge lengths by 14.6% using a single span bridge 

for all locations except for the S-292 site. Eliminated two 

bridge spans and two interior bridge bents. See Bridge Design 

Summary Table for span configurations, superstructure types 

and foundation types. Our Conceptual Bridge Plans are 

included in Appendix A.2.

BRIDGE DESIGN SUMMARY

Bridge Site Span 
Configuration

Bridge 
Length

Superstructure 
Type Foundation Type

S-20 & S-531 Single 50'-70' Cored Slab H-Pile

S-296, S-130, 
S-1086, S-998 Single 75'-105' Box Beam H-Pile

S-292 Multiple  
(90'-40'-100'-40') 270' Box Beam / 

Cored Slab
H-Pile (End 
Bents) / Drill Shaft 
(Interior Bents)

Dane has extensive experience building cored slab and box beam bridges
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	| Reduced roadway length on the project by 475’ (9.5%). Achieved 

by lowering the low chord on the bridges where possible and 

refining the vertical curves in accordance with the design 

requirements. Reduced construction limit requirements by 

breaking the foreslope at the clear zone. See table below for more 

details on roadway.

	| Reduced required ROW by 1.52 Ac (24.5%) and reduced number 

of parcels impacted from 25 to 23. See table below for details.

	| These design refinements resulted in cost savings of $390,000 

and a reduction in bridge/roadway closures of 16 weeks.

ROADWAY DESIGN & ROW SUMMARY

Bridge 
Site

Approach Roadway Length (ft) ROW Required (Ac)

SCDOT 
Concept

Dane/N-S 
Concept Difference SCDOT 

Concept
Dane/N-S 
Concept Difference

S-20 470.00 480.00 10.00 0.70 0.73 0.03

S-531 440.00 516.00 76.00 0.61 0.62 0.01

S-296 1170.00 860.00 -310.00 1.04 0.37 -0.67

S-130 850.00 736.50 -113.50 0.74 0.53 -0.21

S-1086 750.00 732.97 -17.03 0.68 0.51 -0.17

S-292 750.00 619.02 -130.98 1.55 1.10 -0.46

S-998 560.00 570.00 10.00 0.88 0.83 -0.04

Totals 4990.00 4514.49 -475.51 6.20 4.68 -1.52

Geotechnical Design

	y Preliminary geotechnical tasks have been completed by SCDOT. 

The current foundation design—encompassing types, sizes, and 

depths—is based on a limited set of subsurface data which includes 

a minimum of one soil boring near each end of bridges. Additional 

borings and cone penetration test data has been provided at the 

normal design criteria bridges. Our team will conduct additional 

borings that will be positioned before and after each bridge, as well 

as near proposed interior bents on S-292. This approach aligns with 

the guidelines set forth in GDM and PCDM 11 and will enhance 

our understanding of the subsurface conditions. The fieldwork will 

supplement the existing data from the SCDOT and help mitigate 

potential construction challenges associated with settlement and pile 

driving, ultimately reducing schedule and quantity risk.
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C. Proposed Design Submittal Process & Anticipated Deliverables \

Our design submittal 

packages in the table to the 

right will be in accordance 

with RFP Exhibit 4z and 

all the SCDOT submittal 

requirements and standards. 

We will provide the submittals in the table above for each bridge 

separately. We will incorporate our approved FATC #6 to eliminate 

the Preliminary Roadway Submittals to begin permitting and ROW 

Acquisition about one month earlier. All our submittals will undergo 

rigorous Quality Control and Constructability Reviews prior to submittal 

to SCDOT to streamline the review process using our Design Quality 

Management Plan (DQMP) that has been used successfully on numerous 

Design-Build Projects to ensure the Quality of all design deliverables. 

The submittals will be assembled for each bridge site to facilitate 

complete and efficient reviews by SCDOT. Our Design Submittals will 

follow the sequence shown on Page 1 and in our schedule (on Page 2 and 

Appendix A.3).

We anticipate accelerating the design by utilizing the preliminary 

design work accomplished during the procurement phase. The table on 

the right summarizes the current status of the design.

DESIGN TASKS COMPLETED

Discipline Tasks Completed To-Date Overall % 
Complete

All
Preliminary Field Inspections, Workshop to brainstorm 
& explore ATCs, Submitted FATCs, QC of Preliminary 
Design Work

100%

Roadway

Typical Section, Superelevation Calculations, Proposed 
Profile, Proposed Cross Sections & Construction 
Limits, Identified New Permanent and Temporary 
Right-of-Way

50%

Bridge

Layout to satisfy RFP criteria, Determined 
Superstructure Type, Determined Substructure Type/ 
Configuration, Preliminary Bridge Design, Preliminary 
Gabion Wall Design

40%

H&H

Design - Calculated Drainage Areas & Discharges, 
Completed HEC-RAS Model Analysis (for Natural, 
Existing & Proposed Conditions), Plotted Triple Profile, 
Sized Drainage Pipes

60%

Roadway Drainage/Erosion Control Permit Package 60%

Scour Calculations & FEMA No-Rise Modeling 60%

Geotechnical

Accessed Borings provided by SCDOT, Selected 
Foundation Types, Estimated Preliminary Pile & 
Drilled Shaft Depths & Developed Exploration Plan to 
supplement SCDOT data.

40%

Submittal Description

1 Preliminary Bridge Plans Submittal

2 Right-of-Way Plans Submittal

3 Final Roadway Plans Submittal

4 Final Bridge Plans Submittal

5 RFC Plans Submittal (Bridge & 
Roadway)
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2 | INNOVATION & ADDED VALUE
Based on the implementation of our FATCs and other design 

refinements we have provided innovation and added value to SCDOT by 

reducing the amount of bridge, roadway and ROW to be constructed and 

maintained over the life of these improvements.

	y Our FATC’s for reduced Bridge Length Includes following:

	| FATC #1 – S-296 over Blackwell Mill stream

	| FATC #2 – S-531 over Mangum Branch

	| FATC #3 – S-20 over Hogfork Branck

	| FATC #4 – S-998 over Wildcat Creek

	| FATC #5 – S-1086 over Beaverdam Creek

	| FATC #1 (S-292 Site) – S-292 over Bear Creek

	y Reduced bridge lengths by 14.6%. Eliminated two bridge spans 

and two interior bridge bents.

	y Shortened roadway length by 9.5%.

	y Reduced ROW by 24.5%.

	y Shortened bridge/roadway closures by 16 weeks.

	y Reduced cost by $390,000 using our innovative FATCs

A. Ability to Meet Schedule \ 

	y Dane’s commitment to completing each bridge under the reduced 

contract days approved by our FATC’s will be accomplished by 

utilizing two to three of our 10 bridge crews and through our pre-

planning process. This process details crew and equipment needs as it 

relates to each bridge as well as ensuring all permanent materials and 

Subcontractor commitments to meet the schedule. We have completed 

an SCDOT project under incentive and de-incentive requirements 

where the bridge was reopened with full incentive days. Constructing 

two or three bridges at the same time for this contract is well within 

Dane’s capabilities.

	y Neel-Schaffer is committed to achieving the design as shown 

in our proposed schedule on Page 2 and in Appendix A.3. Our 

preconstruction design activities for the S-20 and S-531 sites will be 

accomplished within five months from NTP. We are committed to 

achieving this schedule and will begin design work at our risk prior 

to the official NTP by SCDOT. The design for the remaining sites 

will be completed within 11 months from NTP. Neel-Schaffer has 

resources experienced in delivering Design-Build projects with a 

track record of completing projects on time that will be a benefit for 

the successful on-time completion of SCDOT’s Bridge Package 20.
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B. Avoiding/Minimizing Impacts to Utilities \

	y For the four bridges that don’t require permits (S-20, S-531, S-1086 

& S-998), we plan to move as many utilities as possible concurrent 

with final design and permitting and in advance of roadway/bridge 

construction. Dane will perform clearing of ROW in advance to 

facilitate moving utilities where practical. 

	y There are at least 10 utilities to be relocated.

	y The most problematic utilities are the OH electric/telephone lines 

that cross over the existing bridges diagonally (for sites S-531 & 

S-296) and will need to be relocated to safely accomplish the bridge 

demolition and construction. Our team will be proactive in getting 

these lines relocated in advance of construction.

	y In addition, we plan to de-energize three OH electrical lines, if 

possible, to avoid relocating these. There are two at the S-998 site 

and one at S-292 that run parallel to the existing road/bridge. We 

will coordinate with these utility owners early and if de-energizing 

is not feasible, we have allocated time in the schedule to accomplish 

relocations. There are also cable lines on two sets of the OH electrical 

poles, so if we obtain approval to de-energize these electrical lines 

it could save relocation of up to five specific OH relocations (York 

Electric, Rock Hill Electric, Duke Electric & Comporium (on S-998 

& S-292). Dane has experience working close to existing OH Electric 

lines.

S-998 over Wildcat Creek project site

Dane crew on similar project site
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C. Avoiding/Minimizing Impacts to ROW \

	y All bridges reduced required ROW by 1.52 Ac (24.5%) and reduced 

number of parcels impacted from 25 to 23. 

	y All bridges reduced construction limit requirements by breaking the 

foreslope at the clear zone.

	y All bridges had a reduction in bridge length (130’ total) resulting in 

corresponding reductions to ROW for the 75’ minimum required on 

each side of roadway centerline. See table on Page 5 for details on 

ROW reductions.

	y The S-292 Site fill height of the parking area on the east side of 

Plantation Road (S-292) in front of the apartments (on Tract 22) 

was also reduced by 1.5 feet and will expedite construction in this 

area and reduce impacts to the residents of the apartments. We plan 

to construct the parking area in phases and will conduct public 

coordination with the apartment owners and residents to address any 

concerns and accommodate their needs during construction.

D. Minimizing Impacts to Traffic \

	y Eliminated the construction at the intersection of S-292 and W. 

Meadow Drive via modifications to the roadway profile and the 

reduction in the bridge and roadway lengths for the S-292 site. This 

modification shifted the north end of the construction limits on S-292 

to just south of the intersection and eliminated reconstruction of the 

intersection and associated impacts to traffic. Eliminating the work in 

the intersection also resulted in cost and time savings associated with 

both construction and MOT.

	y Our FATCs include a 16-week reduction in road and bridge closures, 

and this will provide a corresponding reduction in impacts to traffic.

	y Our Phase I Construction replacement of four bridges (S-20, S-531, 

S-296 & S- 130) that are currently closed to traffic and will be 

completed and open to traffic in 16 months 

from NTP. This reduces impacts to traffic 

by getting these four bridges completed 

quickly and open to traffic.
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E. Approach to Minimizing Environmental Impacts \

	y To ensure that the design team has accurate jurisdictional feature 

boundaries to use for avoidance and minimization, the wetlands 

and ordinary high-water line of the streams would be flagged and 

surveyed in the field for the S-292, S-130 and S-296 bridge sites. The 

remaining bridges would also be flagged and surveyed per Special 

Provision Section 806 prior to construction. 

	y Environmental impacts are being avoided and minimized with 

SCDOT’s close and detour approach to replacing the bridges on the 

existing alignments. The S-292, S-130 and S-296 bridge sites will 

have unavoidable impacts to Waters of the US (WotUS) and require 

wetland permits from the USACE.  

	y Permanent wetland impacts were reduced by 43% (reduced from 0.35 

Ac to 0.20 Ac) with our proposed design. Temporary wetland impacts 

are the same and stream impacts increased by 7% (increased from 

122 LF to 130 LF).

	y Permanent impacts to WotUS along S-296 and S-130 would meet the 

threshold of a Nationwide 3(a) Permit (NWP) therefore expediting 

the permitting process. It is anticipated that the impacts would be 

negligible at each of these bridges, therefore permittee-responsible 

mitigation would not be practicable, considering other mitigation 

options. 

	y S-292 will have impacts below the three-acre threshold for Regional 

General Permit #4 (RGP #4) and compensatory mitigation will be 

required with impacts exceeding the threshold of the NWP 3(a). 

Currently, there are no mitigation banks with credits available within 

this service area. However, there is at least one bank with available 

stream/wetland credits in an adjacent service area. The Team has 

identified approved mitigation banks in adjacent watersheds with 

wetland credits and our approach is to purchase credits from these 

banks if needed. We have done this on other projects and although 25 

percent more credits are required from out of service area banks, the 

cost and schedule impacts are reduced as compared with permittee-

responsible mitigation.

	y Our construction schedule allows for the survey/relocation of the 

Schweinitz sunflowers at the S-998 site in the fall of 2024 prior to 

construction at this site in summer of 2025. 
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Appendix A.1.  |  
Conceptual Roadway Plans

Appendix A  |  Conceptual Plans
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Appendix A.2.  |  
Conceptual Bridge Plans

Appendix A  |  Conceptual Plans
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Appendix A.3.  |  CPM Schedule

Appendix A  |  Conceptual Plans



Activity ID Activity Name Start Finish Original Duration

SCDOT Bridge Package 20- 5462320SCDOT Bridge Package 20- 5462320 15-Feb-24 01-Apr-26 555

MilestonesMilestones 15-Feb-24 01-Apr-26 555

A1000 Bid Opening 15-Feb-24 0

A1020 Estimated NTP 11-Apr-24* 0

A1050 Milestone #1- S-20 Over Hogfork Branch Completion 11-Mar-25 0

A1060 Milestone #2- Phase I Construction Completion 14-Aug-25 0

A1030 Substantial Completion 01-Apr-26* 0

DesignDesign 23-Feb-24 23-May-25 326

A1040 Early Design and Utility Coordination 23-Feb-24* 10-Apr-24 34

A1120 Administrative Submittals 15-Apr-24* 19-Apr-24 5

A1630 Utility Coordination 15-Apr-24* 27-Sep-24 120

S-20 over Hogfork BranchS-20 over Hogfork Branch 23-Apr-24 16-Sep-24 105

A1620 S-20 over Hogfork RFC Plans 23-Apr-24* 16-Sep-24 105

A1640 S-20 over Hogfork Branch ROW Acquisitions 08-Jul-24* 13-Sep-24 50

S-531 over Mangum BranchS-531 over Mangum Branch 23-Apr-24 16-Sep-24 105

A1140 S-531 over Mangum Branch RFC Plans 23-Apr-24* 16-Sep-24 105

A1670 S-531 over Mangum Branch ROW Acquisitions 08-Jul-24* 13-Sep-24 50

S-130 over Clay CreekS-130 over Clay Creek 02-Jul-24 04-Feb-25 156

A1150 S-130 over Clay Creek RFC Plans 02-Jul-24* 25-Nov-24 105

A1680 S-130 over Clay Creek USACE Permit 16-Sep-24* 04-Feb-25 102

A1700 S-130 over Clay Creek ROW Acquisitions 16-Sep-24* 06-Dec-24 60

S-296 over Blackwell Mill StreamS-296 over Blackwell Mill Stream 02-Jul-24 04-Feb-25 156

A1160 S-296 over Blackwell Mill Stream RFC Plans 02-Jul-24* 25-Nov-24 105

A1710 S-296 over Blackwell Mill Stream USACE Permit 16-Sep-24* 04-Feb-25 102

A1730 S-296 over Blackwell Mill Stream ROW Acquistions 16-Sep-24* 06-Dec-24 60

S-1086 over Beaverdam CreekS-1086 over Beaverdam Creek 27-Aug-24 28-Feb-25 134

A1170 S-1086 over Beaverdam Creek RFC Plans 27-Aug-24* 20-Jan-25 105

A1760 S-1086 over Beaverdam Creek ROW Acquisitions 11-Nov-24* 28-Feb-25 80

S-292 over Bear CreekS-292 over Bear Creek 27-Aug-24 01-Apr-25 156

A1180 S-292 over Bear Creek RFC Plans 27-Aug-24* 20-Jan-25 105

A1770 S-292 over Bear Creek USACE Permit 11-Nov-24* 01-Apr-25 102

A1790 S-292 over Bear Creek ROW Acquisitions 11-Nov-24* 31-Jan-25 60

S-998 over Wildcat CreekS-998 over Wildcat Creek 22-Oct-24 23-May-25 154

A1190 S-998 over Wildcat Creek RFC plans 22-Oct-24* 17-Mar-25 105

A1820 S-998 over Wildcat Creek ROW Acquisitions 06-Jan-25* 23-May-25 100

ConstructionConstruction 29-Oct-24 01-Apr-26 372

Phase IPhase I 29-Oct-24 14-Aug-25 208

S-20 over Hogfork BranchS-20 over Hogfork Branch 29-Oct-24 13-Mar-25 98

A1200S-20 Road Closure (136 Contract Days) 29-Oct-24* 13-Mar-25 98

A1210S-20 Clear and Grub/ Erosion Control/ Demo 29-Oct-24 18-Nov-24 15

A1220S-20  Initial Grading 19-Nov-24 09-Dec-24 15

A1230S-20 Substructure Work 10-Dec-24 10-Jan-25 24

A1240S-20 Superstructure Work 13-Jan-25 06-Feb-25 19

A1250S-20 Grading/Paving/Guardrail 07-Feb-25 11-Mar-25 23

Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

2024 2025 2026

Bid Opening

Estimated NTP

Milestone #1- S-20 Over Hogfork Branch Completion

Milestone #2- Phase I Construction Completion

23-May-25, Design

Early Design and Utility Coordination

Administrative Submittals

Utility Coordination
16-Sep-24, S-20 over Hogfork Branch

S-20 over Hogfork RFC Plans

S-20 over Hogfork Branch ROW Acquisitions
16-Sep-24, S-531 over Mangum Branch

S-531 over Mangum Branch RFC Plans

S-531 over Mangum Branch ROW Acquisitions
04-Feb-25, S-130 over Clay Creek

S-130 over Clay Creek RFC Plans

S-130 over Clay Creek USACE Permit

S-130 over Clay Creek ROW Acquisitions
04-Feb-25, S-296 over Blackwell Mill Stream

S-296 over Blackwell Mill Stream RFC Plans

S-296 over Blackwell Mill Stream USACE Permit

S-296 over Blackwell Mill Stream ROW Acquistions
28-Feb-25, S-1086 over Beaverdam Creek

S-1086 over Beaverdam Creek RFC Plans

S-1086 over Beaverdam Creek ROW Acquisitions
01-Apr-25, S-292 over Bear Creek

S-292 over Bear Creek RFC Plans

S-292 over Bear Creek USACE Permit

S-292 over Bear Creek ROW Acquisitions
23-May-25, S-998 over Wildcat Creek

S-998 over Wildcat Creek RFC plans

S-998 over Wildcat Creek ROW Acquisitions

14-Aug-25, Phase I

13-Mar-25, S-20 over Hogfork Branch

S-20 Road Closure (136 Contract Days)

S-20 Clear and Grub/ Erosion Control/ Demo

S-20  Initial Grading

S-20 Substructure Work

S-20 Superstructure Work

S-20 Grading/Paving/Guardrail

Primary Baseline

Actual Work

Remaining Work

Critical Remaining Work

Milestone

Summary

Page 1 of 2 TASK filter: All Activities

© Primavera Systems, Inc.



Activity ID Activity Name Start Finish Original Duration

S-531 over Mangum BranchS-531 over Mangum Branch 28-Nov-24 13-Mar-25 76

A1260S-531 Road Closure (106 Contract Days) 28-Nov-24* 13-Mar-25 76

A1270S-531 Clear and Grub/ Erosion Control/ Demo 28-Nov-24 11-Dec-24 10

A1280S-531 Initial Grading 12-Dec-24 25-Dec-24 10

A1290S-531Substructure Work 26-Dec-24 29-Jan-25 25

A1300S-531 Superstructure Work 30-Jan-25 19-Feb-25 15

A1310S-531 Grading/Paving/Guardrail 20-Feb-25 13-Mar-25 16

S-130 over Clay CreekS-130 over Clay Creek 19-Mar-25 14-Aug-25 107

A1320S-130 Road Closure (150 Contract Days) 19-Mar-25* 14-Aug-25 107

A1330S-130 Clear and Grub/ Erosion Control/ Demo 19-Mar-25 14-Apr-25 19

A1340S-130 Initial Grading 15-Apr-25 12-May-25 20

A1350S-130 Substructure Work 13-May-25 16-Jun-25 25

A1360S-130 Superstructure Work 17-Jun-25 16-Jul-25 22

A1370S-130 Grading/Paving/Guardrail 17-Jul-25 14-Aug-25 21

S-296 over Blackwell Mill StreamS-296 over Blackwell Mill Stream 19-Mar-25 01-Aug-25 98

A1380S-296 Road Closure (136 Contract Days) 19-Mar-25* 01-Aug-25 98

A1390S-296 Clear and Grub/ Erosion Control/ Demo 19-Mar-25 08-Apr-25 15

A1400S-296 Initial Grading 09-Apr-25 06-May-25 20

A1410S-296 Substructure Work 07-May-25 05-Jun-25 22

A1420S-296 Superstructure Work 06-Jun-25 26-Jun-25 15

A1430S-296 Grading/Paving/Guardrail 27-Jun-25 01-Aug-25 26

Phase IIPhase II 04-Aug-25 01-Apr-26 173

S-1086 over Beaverdam CreekS-1086 over Beaverdam Creek 03-Nov-25 16-Feb-26 76

A1440S-1086 Road Closure (106 Contract Days) 03-Nov-25* 16-Feb-26 76

A1450S-1086 Clear and Grub/ Erosion Control/ Demo 03-Nov-25 14-Nov-25 10

A1460S-1086  Initial Grading 17-Nov-25 28-Nov-25 10

A1470S-1086 Substructure Work 01-Dec-25 19-Dec-25 15

A1480S-1086 Superstructure Work 22-Dec-25 15-Jan-26 19

A1490S-1086 Grading/Paving/Guardrail 16-Jan-26 16-Feb-26 22

S-292 over Bear CreekS-292 over Bear Creek 04-Aug-25 02-Mar-26 151

A1500S-292 Road Closure (212 Contract Days) 04-Aug-25* 02-Mar-26 151

A1510S-292 Clear and Grub/ Erosion Control/ Demo 04-Aug-25 29-Aug-25 20

A1520S-292  Initial Grading 01-Sep-25 03-Oct-25 25

A1530S-292 Substructure Work 06-Oct-25 05-Dec-25 45

A1540S-292 Superstructure Work 08-Dec-25 12-Jan-26 26

A1550S-292 Grading/Paving/Guardrail 13-Jan-26 02-Mar-26 35

S-998 over Wildcat CreekS-998 over Wildcat Creek 01-Dec-25 01-Apr-26 88

A1560S-998 Road Closure (122 Contract Days) 01-Dec-25* 01-Apr-26 88

A1570S-998 Clear and Grub/ Erosion Control/ Demo 01-Dec-25 12-Dec-25 10

A1580S-998 Initial Grading 15-Dec-25 02-Jan-26 15

A1590S-998 Substructure Work 05-Jan-26 30-Jan-26 20

A1600S-998 Superstructure Work 02-Feb-26 27-Feb-26 20

A1610S-998 Grading/Paving/Guardrail 02-Mar-26 01-Apr-26 23

Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

2024 2025 2026

13-Mar-25, S-531 over Mangum Branch

S-531 Road Closure (106 Contract Days)

S-531 Clear and Grub/ Erosion Control/ Demo

S-531 Initial Grading

S-531Substructure Work

S-531 Superstructure Work

S-531 Grading/Paving/Guardrail
14-Aug-25, S-130 over Clay Creek

S-130 Road Closure (150 Contract Days)

S-130 Clear and Grub/ Erosion Control/ Demo

S-130 Initial Grading

S-130 Substructure Work

S-130 Superstructure Work

S-130 Grading/Paving/Guardrail
01-Aug-25, S-296 over Blackwell Mill Stream

S-296 Road Closure (136 Contract Days)

S-296 Clear and Grub/ Erosion Control/ Demo

S-296 Initial Grading

S-296 Substructure Work

S-296 Superstructure Work

S-296 Grading/Paving/Guardrail

16-Feb-26, S-1086 over Beaverdam Creek

S-1086 Road Closure (106 Contract Days)

S-1086 Clear and Grub/ Erosion Control/ Demo

S-1086  Initial Grading

S-1086 Substructure Work

S-1086 Superstructure Work

S-1086 Grading/Paving/Guardrail
02-Mar-26, S-292 over Bear Creek

S-292 Road Closure (212 Contract Days)

S-292 Clear and Grub/ Erosion Control/ Demo

S-292  Initial Grading

S-292 Substructure Work

S-292 Superstructure Work

S-292 Grading/Paving/Guardrail

S-998 Clear and Grub/ Erosion Control/ Demo

S-998 Initial Grading

S-998 Substructure Work

S-998 Superstructure Work

Primary Baseline

Actual Work

Remaining Work

Critical Remaining Work

Milestone

Summary

Page 2 of 2 TASK filter: All Activities

© Primavera Systems, Inc.
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A | STIPEND ACKNOWLEDGMENT FORM
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B | STIPEND AGREEMENT
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C | EEO CERTIFICATE
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D | NON-COLLUSION CERTIFICATE
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E | NOTICE OF RECEIPT OF ADDENDUM
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Organizational Chart | No Changes to Date

SUBCONTRACTOR
 ADMINISTRATOR

Dane Construction

STRUCTURES 
SUPERINTENDENTS

Dane Construction

FIRM NAME

DC Dane Construction, 
Inc.

NS Neel-Schaffer, Inc.

TO Three Oaks 
Engineering (DBE)

IG Insight Group

KC Keitt Consulting, LLC 
(DBE)

CSS Construction Support 
Services (DBE)

PAN Property Acquisitions 
and Negotiations, Inc.

KEY

          Denotes Key Individual

          Direct Report

  and   Communication

SELF PERFORMANCE

•	 Bridge Construction
•	 Substructure
•	 Setting Box Beams/Cored 

Slabs
•	 Removal of Existing Bridges

ROADWAY 
SUPERINTENDENT

Dane Construction

SUBCONTRACTOR 
ACTIVITIES

•	 Grading
•	 Asphalt Paving
•	 Traffic Control/MOT
•	 Guardrail
•	 Seeding & Mulching
•	 Rebar Installation (DBE)
•	 Slip Form Barrier Railings 

(DBE)
•	 Erosion & Sediment Control
•	 Drilled Shafts

PUBLIC RELATIONS

Dane Construction
Three Oaks Engineering (DBE)

F | UPDATED ORGANIZATION CHART & NOTARIZED STATEMENT OF AVAILABILITY OF KEY INDIVIDUALS

PROJECT MANAGEMENT TEAM

ASSISTANT PROJECT MANAGER

Colin Brady Darling
(DC)

QUALITY MANAGEMENT

SAFETY

Dane Construction

LEAD DESIGN ENGINEER

Jeffrey Marshall Walters, PE, Assoc. DBIA
(NS)

DESIGN TEAM

SELF-PERFORMED SUBCONSULTANTS

Bridge/Seismic Engineering Geotechnical Engineering

Neel-Schaffer Insight Group 
Roadway Engineering/Safety 

Improvements
Environmental Compliance 

&Permitting
Neel-Schaffer Three Oaks Engineering (DBE)

Hydraulic Engineering Utility Coordination

Neel-Schaffer Keitt Consulting (DBE)

Work Zone Traffic Control Right-of-Way

Neel-Schaffer PAN

Signing and Markings Surveys

Neel-Schaffer CSS (DBE)

CONSTRUCTION MANAGER

Adrian Iturbide Noriega 
(DC)

QUALITY MANAGEMENT

DESIGN QC

Neel-Schaffer

QUALITY MANAGEMENT

CONSTRUCTION QC

Insight Group &
Neel-Schaffer

QUALITY MANAGEMENT

ENVIRONMENTAL

Three Oaks Engineering (DBE)

PROJECT MANAGEMENT TEAM

PROJECT MANAGER

Adam Lee Holcomb, PE
(DC) 

EXECUTIVE MANAGEMENT

Dane Construction
Neel-Schaffer

Appendix B  |  10Dane Construction | Neel-Schaffer | Bridge Package 20 | Design-Build Project | Contract ID 5462320
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Notarized Statement of Availability of Key Individuals  |  Dane Construction  \ 
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Notarized Statement of Availability of Key Individuals  |  Neel-Schaffer  \ 
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G | CONFIDENTIAL & PROPRIETARY INFORMATION 
PAGE LIST

The Team of Dane Construction (Lead Contractor) and Neel-Schaffer, Inc. (Lead Designer) do not deem any 

of the information within this submittal as confidential or proprietary.
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H | PREQUALIFICATION CERTIFICATE FOR PROPOSER
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N/A - Our Team is not a partnership, limited partnership, joint venture, or other association.

I | JOINT VENTURE ORGANIZATIONAL AGREEMENT
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J | QUALITY CREDIT MATRIX

Number Description Added Value/Benefits Cost/Schedule Impacts Self-imposed 
Assurance

1 Milestone #1 - Completion 
of the S-20 Bridge over 
Hogfork Branch

Top priority of SCDOT per 
RFP.  This is first bridge to be 
completed by Dane/NS Team.

Will be Completed & Open to Traffic 
11 months after NTP.

LD's of 
$1,000/Day

2 Milestone #2 - Completion 
of all bridges that are 
currently closed (S-20, 
S-531, S-296 & S-130).

Priority of SCDOT per RFP 
to design and construct all the 
closed bridges first.

Will be Completed & Open to Traffic 
16 months after NTP.

LD's of 
$1,000/Day

3 Substantial Completion Dane is committed to completing 
the project 60 days ahead of 
schedule.

The overall project schedule is reduced 
by a total of 60 days.

LD's of 
$1,000/Day

4 ROW Reduction Our FATC's and other design 
refinements have reduced ROW.

ROW Reduced from 6.20 Ac to 4.68 
Ac.   Total reduction of 1.52 Ac 
(24.5%) for the seven (7) bridge sites.  
Reduction in ROW will reduce costs 
for SCDOT.

5 ROW Parcels Reduction Our FATC's and other design 
refinements have reduced the 
number ROW Parcels.

The number of ROW parcels was 
reduced from 25 to 23.   Total reduction 
of two parcels for the seven (7) bridge 
sites.  Reduction in ROW parcels will 
reduce costs for SCDOT.

6 Elimination of work at 
intersection of S-292/ W. 
Meadow Dr.

Reduced Traffic Impacts by 
implementation of our FATC for 
the S-292 site and further design 
refinements to lower profile and 
shorten roadway length. 

Reduced impact to traffic by 
eliminating construction in this 
intersection.

7 Reduced roadway and 
bridge closures by 16 
weeks.

Our FATC's resulted in 
shortening the roadway/bridge 
closure by a total of 16 weeks 
for the seven (7) sites combined.  
FATC's #

Reduced impact to traffic by reducing 
the roadway/bridge closure durations.

LD's of 
$1,000/Day

8 Reduced Wetland Impacts Reduced Wetland Impacts by 
43% (from 0.35 Ac to 0.20 Ac)

Reduced Wetland Impacts will aid in 
getting permits approved in a timely 
manner.

9 FATC #1 S-296 - Reduced Bridge Length. Reduced Bridge/Roadway Closure by 
two weeks and reduced cost $30,000.

LD's of 
$1,000/Day

10 FATC #2 S-531 - Reduced Bridge Length. Reduced Bridge/Roadway Closure by 
two weeks and reduced cost $30,000.

LD's of 
$1,000/Day

11 FATC #3 S-20 - Reduced Bridge Length. Reduced Bridge/Roadway Closure by 
two weeks and reduced cost $30,000.

LD's of 
$1,000/Day

12 FATC #4 S-998 - Reduced Bridge Length. Reduced Bridge/Roadway Closure by 
four weeks and reduced cost $100,000.

LD's of 
$1,000/Day

13 FATC #5 S-1086 - Reduced Bridge 
Length.

Reduced Schedule two weeks and 
reduced cost $35,000.

LD's of 
$1,000/Day

14 FATC #6 Eliminate Preliminary Roadway 
Design Submittal

Reduced Schedule by approximately 
one month.

15 FATC #1 (S-292) S-292 Reduced Bridge Length. Reduced Bridge/Roadway Closure by 
four weeks and reduced cost $165,000.

LD's of 
$1,000/Day

Cost/Schedule Impacts – Describe the Cost in dollars and/or Schedule impacts in days associated with the feature (positive or 
negative).
Self-imposed Assurance – Discuss any penalties or liquidated damages that will apply in the event the CONTRACTOR cannot 
implement the feature as described.
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Appendix C  |  Approved Formal ATCs



10/6/2023 10/10/2023

ATC No. Primary 
Discipline Concept Response Justification Final?

1 Hydrology S‐296 reduced bridge length Approved Yes
2 Hydrology S‐531 reduced bridge length Approved Yes
3 Hydrology S‐20 reduced bridge length Approved Yes
4 Hydrology S‐998 reduced bridge length Approved Yes
5 Hydrology S‐1086 reduced bridge length Approved Yes
6 DM Eliminate preliminary design submittals Approved Yes

Dane SCDOT

Formal ATCs - Final Determination
Date Received: e Reponse Sent:

1 of 1



Formal Alternative Technical 
Concepts Submittal Form

Revised 8/16/19 

Date:

Project ID:

Team:ATC No.:

Project:

Page 1 of 2

Priority:

5462320

Dane/Neel-Schaffer1

DB Bridge Package 20 

9/25/23High

Description (required):
Proposed reduction in bridge length for S-296 over Blackwell Mill Stream in  Chesterfield County.

Usage:
Our team is proposing to use a 75 ft long single span bridge for S-296 over Blackwell Mill Stream.

Deviations (required):
This bridge length would deviate from the minimum bridge length and minimum channel span of 80 ft required in 
Attachment B of the RFP. 

Justification:
Based on our teams review of the site, the proposed bridge layout and the hydro model, we have determined that a 75 
ft single span bridge would be feasible at this site.  We are including the Bridge Hydraulic Analysis Report, Bridge Plan 
and Profile Drawing and Bridge Typical Section showing the superstructure depth and Roadway Plan & Profile for 
justification.  The supporting information shows that with the 75 ft span, we meet the minimum toe of fill setbacks to 
top of bank and the hydraulic requirements for freeboard and backwater.

Schedule:
Approval of this ATC will allow a construction saving of 2 weeks based on the reduced bridge length.

Impacts:
This ATC will reduce required right-of-way, impacts to environmental resources and overall roadway length.

History:
Dane Construction and Neel-Schaffer, Inc. both have extensive experience in the design and construction of box beams 
of similar length.

Risks:
No risks for SCDOT or others are anticipated due to this ATC.

Costs (required):
This reduction in bridge length will provide a cost savings of $30,000. 

Quality:
There will be no impact to quality or performance of the bridge/roadway with the implementation of this ATC.
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Revised 8/16/19 

Date:

Project ID:

Team:ATC No.:

Project:

Page 2 of 2

Priority:

5462320

Dane/Neel-Schaffer1

DB Bridge Package 20 

9/25/23High

Operations & Maintenance:
There is no negative impact to long term operations & maintenance anticipated with this ATC.  The shorter bridge will 
slightly reduce operation and maintenance costs over the life of the bridge/roadway.
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Chesterfield S-296 over Blackwell Mill Stream 

Bridge Hydraulic Analysis for Alterna�ve Technical Concept (ATC 1) 

The analysis presented in this document covers evalua�on and comparison of bridge hydraulic 
performance of the original SCDOT proposed design and the ATC design op�on under considera�on for 
the Chesterfield S-296 bridge replacement over Blackwell Mill Stream. The evalua�on was performed 
using HEC-RAS version 6.3.1 so�ware. 

I. INTRODUCTION 

Neel-Schaffer (NS) performed a bridge hydraulic analysis for the low-volume bridge replacement of the 
bridge in Chesterfield County along S-296 (Old Creek Rd.) over Blackwell Mill Stream. A preliminary 
bridge analysis was completed by HNTB to determine the minimum bridge length provided in the 
Request for Proposals, the results of which were used to determine the minimum bridge length of 80’. 
Based on an independent preliminary hydraulic analysis, Neel-Schaffer proposes an Alterna�ve Technical 
Concept of a bridge length of 75’. All per�nent data and suppor�ng documenta�on are provided below. 

This bridge is subject to the criteria found in PCDM 2017-11 Supplemental Design Criteria for Low 
Volume Bridge Replacement Project. 

II. DESIGN CRITERIA 
• Design Storm: 25-Year event or exis�ng level of service, whichever is greater. 
• Overtopping: If the design flood overtops the exis�ng road grade, the proposed bridge may be 

designed to account for a comparable amount of overtopping flow on the roadway approaches 
at a loca�on 50 feet beyond the bridge end per The Supplemental Design Criteria for Low 
Volume Bridge Replacement Projects memo 2017-11.  

• Freeboard: Shall not be less than 2 feet between the Low Chord eleva�on and the proposed    
25-Year event unless the exis�ng freeboard clearance is less than 2 feet (RFP sec�on 2.2.1.3). 
When the exis�ng clearance is less than 2 feet but greater than or equal to 1 foot, that amount 
of clearance can be maintained provided the Engineer of Record (EOR) researches and cer�fies 
to the best of his/her knowledge and belief that debris accumula�on at the bridge is of minimal 
concern and that the bridge has never overtopped. Under no condi�ons shall the proposed 
freeboard be less than 1 foot. Free surface flow shall be maintained through the bridge for the 
100-Year event. 

• Backwater: Shall be designed to maintain or improve exis�ng backwater condi�ons per the RFP 
sec�on 2.2.1.4. 

• Low Chord: Shall not be less than exis�ng low chord eleva�on.  
• Bridge Ends: Bridge ends shall not be inside the limits of exis�ng bridge ends along the 

centerline of roadway. 
• Bridge Span Configura�on: minimum 5-foot setback from top of channel bank to centerline of 

pier (pile or column). 
• Abutments: Provide a minimum of 5’ abutment toe setback from the top of the channel bank.  
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III. MODEL UPDATES 

The preliminary model was updated using the guidance of the HEC-RAS Hydraulic Reference Manual 
Version 5.0 dated February 2016. Below is a list of updates that were completed by Neel-Schaffer during 
the preliminary hydraulic design process. All models and subsequent updates were run in HEC-RAS 
version 6.3.1. 

• In Natural, Exis�ng, and Proposed Condi�ons Models, addi�onal cross sec�on (RS2612) was 
generated at the upstream toe of bridge. 

• In Exis�ng and Proposed Condi�ons Models, ineffec�ve flow loca�ons and eleva�ons were 
adjusted to 1:1 and 1.5:1 for contrac�on and expansion ra�os, respec�vely.  

• In Exis�ng and Proposed Condi�ons Models, internal bridge cross sec�ons were updated to 
reflect SCDOT survey informa�on. 

• In Proposed Condi�ons Model, a 2:1 sloping abutment was added. 

The single 75’ span bridge with the changes mentioned above applied provides a 100-year backwater 
of 0.94’. 

IV. CONCLUSION AND RESULTS 

The HEC-RAS analysis showed that the 75’ single span bridge meets the RFP requirements. No adverse 
effects are present at the adjacent, upstream, and downstream proper�es due to the shortening of the 
bridge. No residen�al homes are in the floodplain within the limits of the study. Table 1 shows a 
summary of the updated hydraulic results compared to the preliminary RFP results for the Chesterfield 
County bridge along S-296. 

Table 1: Summary of Results 

Criteria 
SCDOT RFP 

Existing  
Model* 

SCDOT RFP 
Preliminary  

Model* 

Neel-Schaffer  
Existing 
Model 

Neel-Schaffer 
Revised  
Model 

25-Year WSE (ft) 209.86 209.65 209.77 209.67 
100-Year WSE (ft) 210.36 210.08 210.21 210.07 
100-Year Backwater (ft) 1.20 0.92 1.08 0.94 
25-Year Freeboard (ft) 1.65 2.44 1.74 2.28 
Low Chord Elevation (ft) 211.51 212.09 211.51 211.95 
Bridge Length (ft) 60 80 60 75 
Span Arrangement 4@15' Single span 4@15' Single span 

*All values were pulled from the Preliminary Hydraulic Analysis Report.  
See Appendix B for bridge plan and profile showing that all setback requirements are met. 
 
V. ATTACHMENTS 

• Appendix A: Updated HEC-RAS Outputs 
• Appendix B: Bridge Plan and Profile 
• Appendix C: Roadway Plan & Profile 



 
 

 

 

 

 

 

 

Appendix A:  
Natural, Exis�ng, and Proposed Model 

Updated HEC-RAS Outputs 

for 25-year and 100-year Events 
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HEC-RAS   River: hyd   Reach: BLACKWELL MILL S    Profile: 25 yr

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)  

BLACKWELL MILL S 3854    25 yr NAT 324.00 214.62 216.41 216.48 0.002312 2.48 212.58 171.09 0.38

BLACKWELL MILL S 3854    25 yr EXISTING 324.00 214.62 216.41 216.48 0.002315 2.48 212.48 171.08 0.38

BLACKWELL MILL S 3854    25 yr PROPOSED 324.00 214.62 216.41 216.48 0.002312 2.48 212.58 171.09 0.38

BLACKWELL MILL S 3717    25 yr NAT 324.00 214.69 216.21 216.23 0.001388 1.89 423.50 341.88 0.29

BLACKWELL MILL S 3717    25 yr EXISTING 324.00 214.69 216.21 216.23 0.001392 1.89 423.14 341.87 0.29

BLACKWELL MILL S 3717    25 yr PROPOSED 324.00 214.69 216.21 216.23 0.001388 1.89 423.48 341.88 0.29

BLACKWELL MILL S 3414    25 yr NAT 324.00 213.82 215.65 214.99 215.72 0.002078 2.21 207.03 206.36 0.35

BLACKWELL MILL S 3414    25 yr EXISTING 324.00 213.82 215.64 214.99 215.71 0.002126 2.23 205.39 206.20 0.36

BLACKWELL MILL S 3414    25 yr PROPOSED 324.00 213.82 215.65 214.99 215.72 0.002080 2.21 206.97 206.35 0.35

BLACKWELL MILL S 3127    25 yr NAT 324.00 212.66 213.64 213.64 213.98 0.064931 8.47 110.78 189.53 1.79

BLACKWELL MILL S 3127    25 yr EXISTING 324.00 212.66 213.66 213.66 213.98 0.057556 8.15 115.12 190.49 1.69

BLACKWELL MILL S 3127    25 yr PROPOSED 324.00 212.66 213.64 213.64 213.98 0.064629 8.46 110.94 189.56 1.79

BLACKWELL MILL S 2916    25 yr NAT 324.00 206.90 208.77 208.81 0.001082 1.58 205.19 170.57 0.25

BLACKWELL MILL S 2916    25 yr EXISTING 324.00 206.90 209.78 209.79 0.000148 0.83 394.04 205.32 0.10

BLACKWELL MILL S 2916    25 yr PROPOSED 324.00 206.90 209.68 209.69 0.000175 0.87 373.69 200.27 0.11

BLACKWELL MILL S 2674    25 yr NAT 324.00 204.81 208.74 208.75 0.000100 0.92 439.56 177.07 0.09

BLACKWELL MILL S 2674    25 yr EXISTING 324.00 204.81 209.77 209.78 0.000037 0.68 633.99 196.61 0.06

BLACKWELL MILL S 2674    25 yr PROPOSED 324.00 204.81 209.67 209.68 0.000041 0.69 614.06 195.11 0.06

BLACKWELL MILL S 2612    25 yr NAT 324.00 204.52 208.73 208.74 0.000089 0.87 420.20 180.49 0.09

BLACKWELL MILL S 2612    25 yr EXISTING 324.00 204.52 209.77 206.00 209.77 0.000034 0.65 570.50 213.43 0.06

BLACKWELL MILL S 2612    25 yr PROPOSED 324.00 204.52 209.67 206.00 209.67 0.000037 0.66 561.34 211.33 0.06

BLACKWELL MILL S 2537    BR U 25 yr EXISTING 324.00 207.05 209.50 208.81 209.71 0.004707 3.66 88.64 51.15 0.49

BLACKWELL MILL S 2537    BR U 25 yr PROPOSED 324.00 207.05 209.42 208.76 209.61 0.003595 3.51 93.18 58.79 0.48

BLACKWELL MILL S 2537    BR D 25 yr EXISTING 324.00 207.05 208.81 208.81 209.37 0.020610 5.98 54.20 48.82 1.00

BLACKWELL MILL S 2537    BR D 25 yr PROPOSED 324.00 207.05 208.76 208.76 209.28 0.018003 5.79 56.00 54.67 1.00

BLACKWELL MILL S 2506    25 yr NAT 324.00 207.11 208.32 208.32 208.67 0.019886 5.03 88.66 147.62 1.01

BLACKWELL MILL S 2506    25 yr EXISTING 324.00 207.11 208.42 208.42 208.83 0.018241 5.23 67.31 155.79 0.99

BLACKWELL MILL S 2506    25 yr PROPOSED 324.00 207.11 208.37 208.37 208.75 0.018788 5.08 71.99 151.38 0.99

BLACKWELL MILL S 2397    25 yr NAT 324.00 204.28 208.43 208.44 0.000112 1.04 661.38 293.98 0.10

BLACKWELL MILL S 2397    25 yr EXISTING 324.00 204.28 208.43 208.44 0.000112 1.04 661.38 293.98 0.10

BLACKWELL MILL S 2397    25 yr PROPOSED 324.00 204.28 208.43 208.44 0.000112 1.04 661.38 293.98 0.10

BLACKWELL MILL S 2179    25 yr NAT 324.00 204.50 207.44 207.44 208.28 0.010720 7.43 55.16 68.89 0.84

BLACKWELL MILL S 2179    25 yr EXISTING 324.00 204.50 207.44 207.44 208.28 0.010720 7.43 55.16 68.89 0.84

BLACKWELL MILL S 2179    25 yr PROPOSED 324.00 204.50 207.44 207.44 208.28 0.010720 7.43 55.16 68.89 0.84

BLACKWELL MILL S 1771    25 yr NAT 324.00 200.84 203.18 203.18 203.57 0.011718 6.69 144.76 178.52 0.88

BLACKWELL MILL S 1771    25 yr EXISTING 324.00 200.84 203.18 203.18 203.57 0.011718 6.69 144.76 178.52 0.88

BLACKWELL MILL S 1771    25 yr PROPOSED 324.00 200.84 203.18 203.18 203.57 0.011718 6.69 144.76 178.52 0.88

BLACKWELL MILL S 1565    25 yr NAT 324.00 199.02 201.19 200.38 201.38 0.004671 4.21 150.75 115.85 0.56

BLACKWELL MILL S 1565    25 yr EXISTING 324.00 199.02 201.19 200.38 201.38 0.004671 4.21 150.75 115.85 0.56

BLACKWELL MILL S 1565    25 yr PROPOSED 324.00 199.02 201.19 200.38 201.38 0.004671 4.21 150.75 115.85 0.56

BLACKWELL MILL S 1175    25 yr NAT 324.00 196.35 198.43 198.23 198.79 0.010005 6.15 132.07 123.72 0.82

BLACKWELL MILL S 1175    25 yr EXISTING 324.00 196.35 198.43 198.23 198.79 0.010005 6.15 132.07 123.72 0.82

BLACKWELL MILL S 1175    25 yr PROPOSED 324.00 196.35 198.43 198.23 198.79 0.010005 6.15 132.07 123.72 0.82
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HEC-RAS   River: hyd   Reach: BLACKWELL MILL S    Profile: 100 yr

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)  

BLACKWELL MILL S 3854    100 yr NAT 447.00 214.62 216.67 216.77 0.002432 2.86 257.04 174.29 0.40

BLACKWELL MILL S 3854    100 yr EXISTING 447.00 214.62 216.67 216.77 0.002432 2.86 257.04 174.29 0.40

BLACKWELL MILL S 3854    100 yr PROPOSED 447.00 214.62 216.67 216.77 0.002432 2.86 257.04 174.29 0.40

BLACKWELL MILL S 3717    100 yr NAT 447.00 214.69 216.47 216.50 0.001412 2.15 513.34 344.17 0.30

BLACKWELL MILL S 3717    100 yr EXISTING 447.00 214.69 216.47 216.50 0.001412 2.15 513.34 344.17 0.30

BLACKWELL MILL S 3717    100 yr PROPOSED 447.00 214.69 216.47 216.50 0.001412 2.15 513.34 344.17 0.30

BLACKWELL MILL S 3414    100 yr NAT 447.00 213.82 215.88 215.16 215.96 0.002206 2.55 255.87 222.93 0.37

BLACKWELL MILL S 3414    100 yr EXISTING 447.00 213.82 215.88 215.16 215.96 0.002206 2.55 255.87 222.93 0.37

BLACKWELL MILL S 3414    100 yr PROPOSED 447.00 213.82 215.88 215.16 215.96 0.002206 2.55 255.87 222.93 0.37

BLACKWELL MILL S 3127    100 yr NAT 447.00 212.66 213.83 213.83 214.19 0.052256 8.89 146.23 194.35 1.67

BLACKWELL MILL S 3127    100 yr EXISTING 447.00 212.66 213.83 213.83 214.19 0.052256 8.89 146.23 194.35 1.67

BLACKWELL MILL S 3127    100 yr PROPOSED 447.00 212.66 213.83 213.83 214.19 0.052256 8.89 146.23 194.35 1.67

BLACKWELL MILL S 2916    100 yr NAT 447.00 206.90 209.19 209.23 0.000818 1.61 278.33 184.28 0.23

BLACKWELL MILL S 2916    100 yr EXISTING 447.00 206.90 210.23 210.24 0.000145 0.94 490.04 227.63 0.10

BLACKWELL MILL S 2916    100 yr PROPOSED 447.00 206.90 210.09 210.11 0.000176 0.99 459.41 220.71 0.11

BLACKWELL MILL S 2674    100 yr NAT 447.00 204.81 209.14 209.16 0.000126 1.11 512.72 186.54 0.10

BLACKWELL MILL S 2674    100 yr EXISTING 447.00 204.81 210.21 210.22 0.000050 0.84 721.93 203.13 0.07

BLACKWELL MILL S 2674    100 yr PROPOSED 447.00 204.81 210.07 210.08 0.000056 0.86 693.88 201.07 0.07

BLACKWELL MILL S 2612    100 yr NAT 447.00 204.52 209.13 209.15 0.000113 1.05 496.36 197.66 0.10

BLACKWELL MILL S 2612    100 yr EXISTING 447.00 204.52 210.21 206.21 210.22 0.000046 0.80 649.48 234.64 0.07

BLACKWELL MILL S 2612    100 yr PROPOSED 447.00 204.52 210.07 206.21 210.08 0.000051 0.83 633.98 225.06 0.07

BLACKWELL MILL S 2537    BR U 100 yr EXISTING 447.00 207.05 209.86 209.09 210.13 0.005061 4.17 107.20 51.74 0.51

BLACKWELL MILL S 2537    BR U 100 yr PROPOSED 447.00 207.05 209.75 209.02 210.00 0.003753 4.02 113.61 66.69 0.51

BLACKWELL MILL S 2537    BR D 100 yr EXISTING 447.00 207.05 209.09 209.09 209.76 0.019927 6.60 67.77 49.75 1.00

BLACKWELL MILL S 2537    BR D 100 yr PROPOSED 447.00 207.05 209.02 209.02 209.65 0.016673 6.39 70.17 56.27 1.00

BLACKWELL MILL S 2506    100 yr NAT 447.00 207.11 208.92 209.10 0.004912 3.67 191.02 189.69 0.55

BLACKWELL MILL S 2506    100 yr EXISTING 447.00 207.11 208.88 208.61 209.21 0.008359 4.69 104.62 187.44 0.72

BLACKWELL MILL S 2506    100 yr PROPOSED 447.00 207.11 208.92 208.55 209.17 0.006219 4.12 124.24 189.54 0.62

BLACKWELL MILL S 2397    100 yr NAT 447.00 204.28 208.99 209.01 0.000118 1.18 836.98 319.66 0.10

BLACKWELL MILL S 2397    100 yr EXISTING 447.00 204.28 208.99 209.01 0.000118 1.18 836.98 319.66 0.10

BLACKWELL MILL S 2397    100 yr PROPOSED 447.00 204.28 208.99 209.01 0.000118 1.18 836.98 319.66 0.10

BLACKWELL MILL S 2179    100 yr NAT 447.00 204.50 207.98 207.98 208.84 0.009062 7.80 100.75 111.84 0.79

BLACKWELL MILL S 2179    100 yr EXISTING 447.00 204.50 207.98 207.98 208.84 0.009062 7.80 100.75 111.84 0.79

BLACKWELL MILL S 2179    100 yr PROPOSED 447.00 204.50 207.98 207.98 208.84 0.009062 7.80 100.75 111.84 0.79

BLACKWELL MILL S 1771    100 yr NAT 447.00 200.84 203.39 203.39 203.84 0.012374 7.42 184.59 192.85 0.92

BLACKWELL MILL S 1771    100 yr EXISTING 447.00 200.84 203.39 203.39 203.84 0.012374 7.42 184.59 192.85 0.92

BLACKWELL MILL S 1771    100 yr PROPOSED 447.00 200.84 203.39 203.39 203.84 0.012374 7.42 184.59 192.85 0.92

BLACKWELL MILL S 1565    100 yr NAT 447.00 199.02 201.52 200.85 201.75 0.004737 4.76 189.66 120.07 0.58

BLACKWELL MILL S 1565    100 yr EXISTING 447.00 199.02 201.52 200.85 201.75 0.004737 4.76 189.66 120.07 0.58

BLACKWELL MILL S 1565    100 yr PROPOSED 447.00 199.02 201.52 200.85 201.75 0.004737 4.76 189.66 120.07 0.58

BLACKWELL MILL S 1175    100 yr NAT 447.00 196.35 198.73 198.35 199.14 0.010001 6.82 170.00 132.61 0.84

BLACKWELL MILL S 1175    100 yr EXISTING 447.00 196.35 198.73 198.35 199.14 0.010001 6.82 170.00 132.61 0.84

BLACKWELL MILL S 1175    100 yr PROPOSED 447.00 196.35 198.73 198.35 199.14 0.010001 6.82 170.00 132.61 0.84
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Appendix B:  
Bridge Plan and Profile 
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Appendix C:  
Roadway Plan & Profile 
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Priority:
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Description (required):
Proposed reduction in bridge length for S-531 over Mangum Branch in  Chesterfield County.

Usage:
Our team is proposing to use a 50 ft long single span bridge for S-531 over Mangum Branch.

Deviations (required):
This bridge length would deviate from the minimum bridge length and minimum channel span of 60 ft required in 
Attachment B of the RFP. 

Justification:
Based on our teams review of the site, the proposed bridge layout and the hydro model, we have determined that a 50 
ft single span bridge would be feasible at this site.  We are including the Bridge Hydraulic Analysis Report, Bridge Plan 
and Profile Drawing and Bridge Typical Section showing the superstructure depth and Roadway Plan & Profile for 
justification.  The supporting information shows that with the 50 ft span, we meet the minimum toe of fill setbacks to 
top of bank and the hydraulic requirements for freeboard and backwater.

Schedule:
Approval of this ATC will allow a construction saving of 2 weeks based on the reduced bridge length.

Impacts:
This ATC will reduce required right-of-way, impacts to environmental resources and overall roadway length.

History:
Dane Construction and Neel-Schaffer, Inc. both have extensive experience in the design and construction of box beams 
of similar length.

Risks:
No risks for SCDOT or others are anticipated due to this ATC.

Costs (required):
This reduction in bridge length will provide a cost savings of $30,000. 

Quality:
There will be no impact to quality or performance of the bridge/roadway with the implementation of this ATC.
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Operations & Maintenance:
There is no negative impact to long term operations & maintenance anticipated with this ATC.  The shorter bridge will 
slightly reduce operation and maintenance costs over the life of the bridge/roadway.
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Chesterfield S-531 over Mangum Branch 

Bridge Hydraulic Analysis for Alterna�ve Technical Concept (ATC 2) 

The analysis presented in this document covers evalua�on and comparison of bridge hydraulic 
performance of the original SCDOT proposed design and the ATC design op�on under considera�on for 
the Chesterfield S-531 bridge replacement over Mangum Branch. The evalua�on was performed using 
HEC-RAS version 6.3.1 so�ware. 

I. INTRODUCTION 

Neel-Schaffer (NS) performed a bridge hydraulic analysis for the low-volume bridge replacement of the 
bridge in Chesterfield County along S-531 (Henry Funderburk Rd.) over Mangum Branch. A preliminary 
bridge analysis was completed by HNTB to determine the minimum bridge length provided in the 
Request for Proposals, the results of which were used to determine the minimum bridge length of 60’. 
Based on an independent preliminary hydraulic analysis, Neel-Schaffer proposes an Alterna�ve Technical 
Concept of a bridge length of 50’. All per�nent data and suppor�ng documenta�on are provided below. 

This bridge is subject to the criteria found in PCDM 2017-11 Supplemental Design Criteria for Low 
Volume Bridge Replacement Project. 

II. DESIGN CRITERIA 
• Design Storm: 25-Year event or exis�ng level of service, whichever is greater. 
• Overtopping: If the design flood overtops the exis�ng road grade, the proposed bridge may be 

designed to account for a comparable amount of overtopping flow on the roadway approaches 
at a loca�on 50 feet beyond the bridge end per The Supplemental Design Criteria for Low 
Volume Bridge Replacement Projects memo 2017-11.  

• Freeboard: Shall not be less than 2 feet between the Low Chord eleva�on and the proposed    
25-Year event unless the exis�ng freeboard clearance is less than 2 feet (RFP sec�on 2.2.1.3). 
When the exis�ng clearance is less than 2 feet but greater than or equal to 1 foot, that amount 
of clearance can be maintained provided the Engineer of Record (EOR) researches and cer�fies 
to the best of his/her knowledge and belief that debris accumula�on at the bridge is of minimal 
concern and that the bridge has never overtopped. Under no condi�ons shall the proposed 
freeboard be less than 1 foot. Free surface flow shall be maintained through the bridge for the 
100-Year event. 

• Backwater: Shall be designed to maintain or improve exis�ng backwater condi�ons per the RFP 
sec�on 2.2.1.4. 

• Low Chord: Shall not be less than exis�ng low chord eleva�on.  
• Bridge Ends: Bridge ends shall not be inside the limits of exis�ng bridge ends along the 

centerline of roadway. 
• Bridge Span Configura�on: minimum 5-foot setback from top of channel bank to centerline of 

pier (pile or column) if unable to u�lize a single span crossing. 
• Abutments: Provide a minimum of 5’ abutment toe setback from the top of the channel bank.  
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III. MODEL UPDATES 

The preliminary model was updated using the guidance of the HEC-RAS Hydraulic Reference Manual 
Version 5.0 dated February 2016. Below is a list of updates that were completed by Neel-Schaffer during 
the preliminary hydraulic design process. All models and subsequent updates were run in HEC-RAS 
version 6.3.1. 

• In Exis�ng and Proposed Condi�ons Models, ineffec�ve flow loca�ons and eleva�ons were 
adjusted to 1:1 and 1.5:1 for contrac�on and expansion ra�os respec�vely.  

• In Exis�ng Condi�ons Model, internal bridge cross sec�ons were updated to reflect the survey 
ground at bridge face loca�ons. 

• In Proposed Condi�ons Model, a 2:1 sloping abutment was added. Internal bridge cross sec�ons 
were updated using surveyed points at bridge face loca�on. 

The single 50’ span bridge with the changes mentioned above applied provides a 100-year backwater 
of 0.85’. 

IV. CONCLUSION AND RESULTS 

The HEC-RAS analysis showed that the 50’ single span bridge meets the RFP requirements. No adverse 
effects are present at the adjacent, upstream, and downstream proper�es due to the shortening of the 
bridge. No residen�al homes are in the floodplain within the limits of the study. Table 1 shows a 
summary of the updated hydraulic results compared to the preliminary RFP results for the Fairfield 
County bridge along S-531. 

Table 1: Summary of Results 

Criteria 
SCDOT RFP 

Existing  
Model* 

SCDOT RFP 
Preliminary  

Model* 

Neel-Schaffer  
Existing 
Model 

Neel-Schaffer 
Revised  
Model 

25-Year WSE (ft) 506.47 506.40 507.10 507.03 
100-Year WSE (ft) 507.31 507.12 508.29 507.68 
100-Year Backwater (ft) 0.48 0.29 1.46 0.85 
25-Year Freeboard (ft) 7.70 7.99 7.07 7.27 
Low Chord Elevation (ft) 514.17 514.39 514.17 514.30 
Bridge Length (ft) 45 60 45 50 
Span Arrangement 3@15' Single span 3@15' Single span 

*All values were pulled from the Preliminary Hydraulic Analysis Report.  
See Appendix B for bridge plan and profile showing that all setback requirements are met. 
 
V. ATTACHMENTS 

• Appendix A: Updated HEC-RAS Outputs 
• Appendix B: Bridge Plan and Profile 
• Appendix C: Roadway Plan & Profile 



 

 

 

 

 

 

 

Appendix A:  
Natural, Exis�ng, and Proposed Model 

Updated HEC-RAS Outputs 

for 25-year and 100-year Events 
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HEC-RAS   River: hyd   Reach: Mangum Branch_CL    Profile: 25 yr

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)  

Mangum Branch_CL 4098    25 yr NAT 242.00 516.93 520.08 520.08 520.82 0.011047 7.22 51.79 55.25 0.87

Mangum Branch_CL 4098    25 yr EXISTING 242.00 516.93 520.08 520.08 520.82 0.011047 7.22 51.79 55.25 0.87

Mangum Branch_CL 4098    25 yr PROPOSED 242.00 516.93 520.08 520.08 520.82 0.011047 7.22 51.79 55.25 0.87

Mangum Branch_CL 3846    25 yr NAT 242.00 514.98 517.33 517.55 0.007281 4.81 119.42 121.08 0.68

Mangum Branch_CL 3846    25 yr EXISTING 242.00 514.98 517.33 517.55 0.007281 4.81 119.42 121.08 0.68

Mangum Branch_CL 3846    25 yr PROPOSED 242.00 514.98 517.33 517.55 0.007281 4.81 119.42 121.08 0.68

Mangum Branch_CL 3681    25 yr NAT 242.00 514.00 515.36 515.34 515.72 0.018656 5.05 61.53 87.63 0.99

Mangum Branch_CL 3681    25 yr EXISTING 242.00 514.00 515.36 515.34 515.72 0.018656 5.05 61.53 87.63 0.99

Mangum Branch_CL 3681    25 yr PROPOSED 242.00 514.00 515.36 515.34 515.72 0.018656 5.05 61.53 87.63 0.99

Mangum Branch_CL 3507    25 yr NAT 242.00 507.83 512.02 512.02 512.94 0.013118 8.09 44.91 37.54 0.85

Mangum Branch_CL 3507    25 yr EXISTING 242.00 507.83 512.02 512.02 512.94 0.013118 8.09 44.91 37.54 0.85

Mangum Branch_CL 3507    25 yr PROPOSED 242.00 507.83 512.02 512.02 512.94 0.013118 8.09 44.91 37.54 0.85

Mangum Branch_CL 3355    25 yr NAT 242.00 505.00 508.71 508.71 510.00 0.020237 9.12 26.52 10.41 1.01

Mangum Branch_CL 3355    25 yr EXISTING 242.00 505.00 508.71 508.71 510.00 0.020145 9.11 26.57 10.42 1.01

Mangum Branch_CL 3355    25 yr PROPOSED 242.00 505.00 508.71 508.71 510.00 0.020145 9.11 26.57 10.42 1.01

Mangum Branch_CL 3132    25 yr NAT 242.00 502.25 506.23 505.39 506.70 0.005118 5.63 53.67 30.87 0.58

Mangum Branch_CL 3132    25 yr EXISTING 242.00 502.25 507.10 505.39 507.34 0.001937 4.12 85.48 42.35 0.37

Mangum Branch_CL 3132    25 yr PROPOSED 242.00 502.25 507.03 505.39 507.29 0.002065 4.20 82.87 41.53 0.38

Mangum Branch_CL 3089    BR U 25 yr EXISTING 242.00 503.38 506.82 506.03 507.35 0.007445 5.79 41.78 15.71 0.63

Mangum Branch_CL 3089    BR U 25 yr PROPOSED 242.00 503.38 506.79 506.03 507.29 0.006179 5.63 43.00 17.52 0.63

Mangum Branch_CL 3089    BR D 25 yr EXISTING 242.00 503.38 506.03 506.03 507.06 0.017703 8.15 29.70 14.42 1.00

Mangum Branch_CL 3089    BR D 25 yr PROPOSED 242.00 503.38 506.03 506.03 507.01 0.016253 7.96 30.40 15.43 1.00

Mangum Branch_CL 3061    25 yr NAT 242.00 502.33 505.07 505.07 506.05 0.016663 7.94 30.47 15.80 1.01

Mangum Branch_CL 3061    25 yr EXISTING 242.00 502.33 505.08 505.08 506.05 0.016344 7.89 30.68 15.84 1.00

Mangum Branch_CL 3061    25 yr PROPOSED 242.00 502.33 505.08 505.08 506.05 0.016344 7.89 30.68 15.84 1.00

Mangum Branch_CL 2874    25 yr NAT 242.00 498.45 503.31 503.59 0.002552 4.27 56.69 15.44 0.39

Mangum Branch_CL 2874    25 yr EXISTING 242.00 498.45 503.31 503.59 0.002552 4.27 56.69 15.44 0.39

Mangum Branch_CL 2874    25 yr PROPOSED 242.00 498.45 503.31 503.59 0.002552 4.27 56.69 15.44 0.39

Mangum Branch_CL 2466    25 yr NAT 242.00 496.35 501.26 501.26 501.76 0.009642 6.35 83.75 105.77 0.73

Mangum Branch_CL 2466    25 yr EXISTING 242.00 496.35 501.26 501.26 501.76 0.009642 6.35 83.75 105.77 0.73

Mangum Branch_CL 2466    25 yr PROPOSED 242.00 496.35 501.26 501.26 501.76 0.009642 6.35 83.75 105.77 0.73

Mangum Branch_CL 1917    25 yr NAT 242.00 492.05 495.56 495.56 496.07 0.006977 6.19 87.50 136.05 0.70

Mangum Branch_CL 1917    25 yr EXISTING 242.00 492.05 495.56 495.56 496.07 0.006977 6.19 87.50 136.05 0.70

Mangum Branch_CL 1917    25 yr PROPOSED 242.00 492.05 495.56 495.56 496.07 0.006977 6.19 87.50 136.05 0.70

Mangum Branch_CL 1592    25 yr NAT 242.00 487.44 490.98 490.98 491.98 0.016756 8.05 30.08 15.28 1.01

Mangum Branch_CL 1592    25 yr EXISTING 242.00 487.44 490.98 490.98 491.98 0.016756 8.05 30.08 15.28 1.01

Mangum Branch_CL 1592    25 yr PROPOSED 242.00 487.44 490.98 490.98 491.98 0.016756 8.05 30.08 15.28 1.01

Mangum Branch_CL 1153    25 yr NAT 242.00 482.77 485.79 485.54 486.31 0.008004 5.90 55.15 64.83 0.74

Mangum Branch_CL 1153    25 yr EXISTING 242.00 482.77 485.79 485.54 486.31 0.008004 5.90 55.15 64.83 0.74

Mangum Branch_CL 1153    25 yr PROPOSED 242.00 482.77 485.79 485.54 486.31 0.008004 5.90 55.15 64.83 0.74
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HEC-RAS   River: hyd   Reach: Mangum Branch_CL    Profile: 100 yr

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)  

Mangum Branch_CL 4098    100 yr NAT 340.00 516.93 520.58 520.58 521.35 0.009314 7.62 86.70 82.96 0.83

Mangum Branch_CL 4098    100 yr EXISTING 340.00 516.93 520.58 520.58 521.35 0.009314 7.62 86.70 82.96 0.83

Mangum Branch_CL 4098    100 yr PROPOSED 340.00 516.93 520.58 520.58 521.35 0.009314 7.62 86.70 82.96 0.83

Mangum Branch_CL 3846    100 yr NAT 340.00 514.98 517.54 517.85 0.008538 5.68 146.40 129.12 0.75

Mangum Branch_CL 3846    100 yr EXISTING 340.00 514.98 517.54 517.85 0.008538 5.68 146.40 129.12 0.75

Mangum Branch_CL 3846    100 yr PROPOSED 340.00 514.98 517.54 517.85 0.008538 5.68 146.40 129.12 0.75

Mangum Branch_CL 3681    100 yr NAT 340.00 514.00 515.60 515.53 516.01 0.014821 5.37 84.06 94.31 0.92

Mangum Branch_CL 3681    100 yr EXISTING 340.00 514.00 515.60 515.53 516.01 0.014821 5.37 84.06 94.31 0.92

Mangum Branch_CL 3681    100 yr PROPOSED 340.00 514.00 515.60 515.53 516.01 0.014821 5.37 84.06 94.31 0.92

Mangum Branch_CL 3507    100 yr NAT 340.00 507.83 512.59 512.59 513.61 0.012173 8.81 71.75 56.20 0.84

Mangum Branch_CL 3507    100 yr EXISTING 340.00 507.83 512.59 512.59 513.61 0.012173 8.81 71.75 56.20 0.84

Mangum Branch_CL 3507    100 yr PROPOSED 340.00 507.83 512.59 512.59 513.61 0.012173 8.81 71.75 56.20 0.84

Mangum Branch_CL 3355    100 yr NAT 340.00 505.00 509.45 509.45 510.94 0.019412 9.79 34.72 11.68 1.00

Mangum Branch_CL 3355    100 yr EXISTING 340.00 505.00 509.44 509.44 510.94 0.019612 9.83 34.58 11.66 1.01

Mangum Branch_CL 3355    100 yr PROPOSED 340.00 505.00 509.44 509.44 510.94 0.019612 9.83 34.58 11.66 1.01

Mangum Branch_CL 3132    100 yr NAT 340.00 502.25 506.83 505.96 507.41 0.005072 6.34 74.58 38.79 0.59

Mangum Branch_CL 3132    100 yr EXISTING 340.00 502.25 508.29 505.98 508.51 0.001296 4.04 143.55 53.52 0.32

Mangum Branch_CL 3132    100 yr PROPOSED 340.00 502.25 507.68 505.98 507.99 0.002188 4.81 112.09 48.43 0.40

Mangum Branch_CL 3089    BR U 100 yr EXISTING 340.00 503.38 507.82 506.57 508.34 0.007014 5.79 58.70 18.40 0.57

Mangum Branch_CL 3089    BR U 100 yr PROPOSED 340.00 503.38 507.41 506.58 508.02 0.006426 6.27 54.25 19.19 0.66

Mangum Branch_CL 3089    BR D 100 yr EXISTING 340.00 503.38 506.57 506.57 507.82 0.018804 8.97 37.92 15.35 1.01

Mangum Branch_CL 3089    BR D 100 yr PROPOSED 340.00 503.38 506.58 506.58 507.74 0.015720 8.66 39.24 16.93 1.00

Mangum Branch_CL 3061    100 yr NAT 340.00 502.33 505.61 505.61 506.76 0.015974 8.62 39.46 17.38 1.01

Mangum Branch_CL 3061    100 yr EXISTING 340.00 502.33 505.62 505.62 506.76 0.015631 8.55 39.76 17.43 1.00

Mangum Branch_CL 3061    100 yr PROPOSED 340.00 502.33 505.62 505.62 506.76 0.015631 8.55 39.76 17.43 1.00

Mangum Branch_CL 2874    100 yr NAT 340.00 498.45 503.92 504.33 0.003279 5.13 66.33 16.27 0.45

Mangum Branch_CL 2874    100 yr EXISTING 340.00 498.45 503.92 504.33 0.003279 5.13 66.33 16.27 0.45

Mangum Branch_CL 2874    100 yr PROPOSED 340.00 498.45 503.92 504.33 0.003279 5.13 66.33 16.27 0.45

Mangum Branch_CL 2466    100 yr NAT 340.00 496.35 501.53 501.53 502.10 0.010580 7.11 113.64 108.79 0.78

Mangum Branch_CL 2466    100 yr EXISTING 340.00 496.35 501.53 501.53 502.10 0.010580 7.11 113.64 108.79 0.78

Mangum Branch_CL 2466    100 yr PROPOSED 340.00 496.35 501.53 501.53 502.10 0.010580 7.11 113.64 108.79 0.78

Mangum Branch_CL 1917    100 yr NAT 340.00 492.05 495.87 495.87 496.42 0.007328 6.85 131.37 155.70 0.73

Mangum Branch_CL 1917    100 yr EXISTING 340.00 492.05 495.87 495.87 496.42 0.007328 6.85 131.37 155.70 0.73

Mangum Branch_CL 1917    100 yr PROPOSED 340.00 492.05 495.87 495.87 496.42 0.007328 6.85 131.37 155.70 0.73

Mangum Branch_CL 1592    100 yr NAT 340.00 487.44 491.57 491.57 492.70 0.015716 8.55 39.79 17.57 1.00

Mangum Branch_CL 1592    100 yr EXISTING 340.00 487.44 491.57 491.57 492.70 0.015716 8.55 39.79 17.57 1.00

Mangum Branch_CL 1592    100 yr PROPOSED 340.00 487.44 491.57 491.57 492.70 0.015716 8.55 39.79 17.57 1.00

Mangum Branch_CL 1153    100 yr NAT 340.00 482.77 486.16 486.16 486.77 0.007997 6.60 97.93 162.68 0.76

Mangum Branch_CL 1153    100 yr EXISTING 340.00 482.77 486.16 486.16 486.77 0.007997 6.60 97.93 162.68 0.76

Mangum Branch_CL 1153    100 yr PROPOSED 340.00 482.77 486.16 486.16 486.77 0.007997 6.60 97.93 162.68 0.76
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Appendix B:  
Bridge Plan and Profile 
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Appendix C:  
Roadway Plan & Profile 
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Project ID:

Team:ATC No.:

Project:

Page 1 of 2

Priority:

5462320

Dane/Neel-Schaffer3

DB Bridge Package 20 

9/25/23High

Description (required):
Proposed reduction in bridge length for S-20 (Camp Welfare Rd) over Hogfork Branch in  Fairfield County.

Usage:
Our team is proposing to use a 70 ft long single span bridge for S-20 over Hogfork Branch.

Deviations (required):
This bridge length would deviate from the minimum bridge length and minimum channel span of 80 ft required in 
Attachment B of the RFP. 

Justification:
Based on our teams review of the site, the proposed bridge layout and the hydro model, we have determined that a 70 
ft single span bridge would be feasible at this site.  We are including the Bridge Hydraulic Analysis Report, Bridge Plan 
and Profile Drawing and Bridge Typical Section showing the superstructure depth and Roadway Plan & Profile for 
justification.  The supporting information shows that with the 70 ft span, we meet the minimum toe of fill setbacks to 
top of bank and the hydraulic requirements for freeboard and backwater.

Schedule:
Approval of this ATC will allow a construction saving of 2 weeks based on the reduced bridge length.

Impacts:
This ATC will reduce required right-of-way, impacts to environmental resources and overall roadway length.

History:
Dane Construction and Neel-Schaffer, Inc. both have extensive experience in the design and construction of box beams 
of similar length.

Risks:
No risks for SCDOT or others are anticipated due to this ATC.

Costs (required):
This reduction in bridge length will provide a cost savings of $30,000. 

Quality:
There will be no impact to quality or performance of the bridge/roadway with the implementation of this ATC.
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Operations & Maintenance:
There is no negative impact to long term operations & maintenance anticipated with this ATC.  The shorter bridge will 
slightly reduce operation and maintenance costs over the life of the bridge/roadway.
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Fairfield S-20 over Hogfork Branch 

Bridge Hydraulic Analysis for Alterna�ve Technical Concept (ATC 3) 

The analysis presented in this document covers evalua�on and comparison of bridge hydraulic 
performance of the original SCDOT proposed design and the ATC design op�on under considera�on for 
the Fairfield S-20 bridge replacement over Hogfork Branch. The evalua�on was performed using HEC-RAS 
version 6.3.1 so�ware. 

I. INTRODUCTION 

Neel-Schaffer (NS) performed a bridge hydraulic analysis for the low-volume bridge replacement of the 
bridge in Fairfield County along S-20 (Camp Welfare Rd.) over Hogfork Branch. A preliminary bridge 
analysis was completed by McCormick Taylor to determine the minimum bridge length provided in the 
Request for Proposals, the results of which were used to determine the minimum bridge length of 80’. 
Based on an independent preliminary hydraulic analysis, Neel-Schaffer proposes an Alterna�ve Technical 
Concept of a bridge length of 70’. All per�nent data and suppor�ng documenta�on are provided below. 

This bridge is subject to the criteria found in PCDM 2017-11 Supplemental Design Criteria for Low 
Volume Bridge Replacement Project. 

II. DESIGN CRITERIA 
• Design Storm: 25-Year event or exis�ng level of service, whichever is greater. 
• Overtopping: If the design flood overtops the exis�ng road grade, the proposed bridge may be 

designed to account for a comparable amount of overtopping flow on the roadway approaches 
at a loca�on 50 feet beyond the bridge end per The Supplemental Design Criteria for Low 
Volume Bridge Replacement Projects memo 2017-11.  

• Freeboard: Shall not be less than 2 feet between the Low Chord eleva�on and the proposed    
25-Year event unless the exis�ng freeboard clearance is less than 2 feet (RFP sec�on 2.2.1.3). 
When the exis�ng clearance is less than 2 feet but greater than or equal to 1 foot, that amount 
of clearance can be maintained provided the Engineer of Record (EOR) researches and cer�fies 
to the best of his/her knowledge and belief that debris accumula�on at the bridge is of minimal 
concern and that the bridge has never overtopped. Under no condi�ons shall the proposed 
freeboard be less than 1 foot. Free surface flow shall be maintained through the bridge for the 
100-Year event. 

• Backwater: Shall be designed to maintain or improve exis�ng backwater condi�ons per the RFP 
sec�on 2.2.1.4. 

• Low Chord: Shall not be less than exis�ng low chord eleva�on.  
• Bridge Ends: Bridge ends shall not be inside the limits of exis�ng bridge ends along the 

centerline of roadway. 
• Bridge Span Configura�on: minimum 5-foot setback from top of channel bank to centerline of 

pier (pile or column) if unable to u�lize a single span crossing. 
• Abutments: Provide a minimum of 5’ abutment toe setback from the top of the channel bank.  
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III. MODEL UPDATES 

The preliminary model was updated using the guidance of the HEC-RAS Hydraulic Reference Manual 
Version 5.0 dated February 2016. Below is a list of updates that were completed by Neel-Schaffer during 
the preliminary hydraulic design process. All models and subsequent updates were run in HEC-RAS 
version 6.3.1. 

• In the Natural Condi�ons Model, contrac�on and expansion coefficients of 0.3 and 0.5 were 
updated to 0.1 and 0.3, respec�vely for river sta�ons 6463, 6368, and 6274 and ineffec�ve flow 
areas were removed for river sta�on 5335. 

• In Exis�ng Condi�ons Model and Proposed Condi�ons Model, ineffec�ve flow loca�ons and 
eleva�ons were adjusted to 1:1 and 1.5:1 for contrac�on and expansion ra�os, respec�vely. 

• In Exis�ng Condi�ons Model, piers 1 and 4 were removed from the geometry and pier 2 and 3 
sta�ons were adjusted to model the exis�ng bridge span configura�on of 15’-30’-15’. Ineffec�ve 
flow areas were adjusted to 1.5:1 expansion and 1:1 contrac�on ra�o. 

• In Proposed Condi�ons Model, 2:1 sloping abutment was added. 

The single 70’ span bridge with the changes mentioned above applied provides a 100-year backwater 
of 0.28’. 

IV. CONCLUSION AND RESULTS 

The HEC-RAS analysis showed that the 70’ single span bridge meets the RFP requirements. No adverse 
effects are present at the adjacent, upstream, and downstream proper�es due to the shortening of the 
bridge. No residen�al homes are in the floodplain within the limits of the study. Table 1 shows a 
summary of the updated hydraulic results compared to the preliminary RFP results for the Fairfield 
County bridge along S-20. 

Table 1: Summary of Results 

Criteria 
SCDOT RFP 

Existing  
Model* 

SCDOT RFP 
Preliminary  

Model* 

Neel-Schaffer  
Existing 
Model 

Neel-Schaffer 
Revised  
Model 

25-Year WSE (ft) 258.90 259.23 258.50 258.36 
100-Year WSE (ft) 260.40 260.28 260.50 260.37 
100-Year Backwater (ft) 0.09 -0.03 0.43 0.28 
25-Year Freeboard (ft) 2.23 2.67 2.63 4.01 
Low Chord Elevation (ft) 261.13 261.90 261.13 262.37 
Bridge Length (ft) 60 80 60 70 
Span Arrangement 15’-30’-15’ Single span 15’-30’-15’ Single span 

*All values were pulled from the Preliminary Hydraulic Analysis Report.  
See Appendix B for bridge plan and profile showing that all setback requirements are met. 
 
V. ATTACHMENTS 

• Appendix A: Updated HEC-RAS Outputs 
• Appendix B: Bridge Plan and Profile 
• Appendix C: Roadway Plan & Profile 



 

 

 

 

 

 

 

Appendix A:  
Natural, Exis�ng, and Proposed Model 

Updated HEC-RAS Outputs 

for 25-year and 100-year Events 
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HEC-RAS   River: Hogfork Branch   Reach: Reach 1    Profile: 25yr

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)  

Reach 1 8279    25yr NAT 1550.00 252.63 260.79 257.52 261.31 0.002194 5.79 284.09 48.72 0.39

Reach 1 8279    25yr EXISTING 1550.00 252.63 260.88 257.52 261.38 0.002101 5.71 288.47 49.05 0.38

Reach 1 8279    25yr PROPOSED 1550.00 252.63 260.84 257.52 261.35 0.002138 5.74 286.68 48.92 0.38

Reach 1 7912    25yr NAT 1550.00 252.12 260.14 256.80 260.63 0.001557 5.62 279.39 44.67 0.38

Reach 1 7912    25yr EXISTING 1550.00 252.12 260.26 256.80 260.74 0.001462 5.51 285.14 44.92 0.37

Reach 1 7912    25yr PROPOSED 1550.00 252.12 260.21 256.80 260.69 0.001500 5.55 282.82 44.82 0.37

Reach 1 7677    25yr NAT 1550.00 252.02 259.85 260.26 0.001374 5.11 305.69 51.84 0.36

Reach 1 7677    25yr EXISTING 1550.00 252.02 260.00 260.39 0.001269 4.99 313.64 52.41 0.34

Reach 1 7677    25yr PROPOSED 1550.00 252.02 259.94 260.34 0.001310 5.04 310.44 52.18 0.35

Reach 1 7543    25yr NAT 1550.00 251.91 259.25 256.87 259.99 0.002397 6.93 246.97 48.18 0.48

Reach 1 7543    25yr EXISTING 1550.00 251.91 259.45 256.87 260.14 0.002151 6.70 256.90 48.80 0.46

Reach 1 7543    25yr PROPOSED 1550.00 251.91 259.37 256.87 260.08 0.002245 6.79 252.94 48.55 0.47

Reach 1 7208    25yr NAT 1550.00 250.75 258.74 259.29 0.001571 5.96 271.89 43.65 0.39

Reach 1 7208    25yr EXISTING 1550.00 250.75 259.01 259.52 0.001385 5.74 283.83 44.33 0.37

Reach 1 7208    25yr PROPOSED 1550.00 250.75 258.90 259.43 0.001454 5.83 279.15 44.04 0.38

Reach 1 7032    25yr NAT 1550.00 250.58 258.75 254.57 259.02 0.000728 4.22 386.29 58.69 0.28

Reach 1 7032    25yr EXISTING 1550.00 250.58 259.03 254.57 259.28 0.000641 4.06 402.74 59.25 0.26

Reach 1 7032    25yr PROPOSED 1550.00 250.58 258.92 254.57 259.18 0.000673 4.12 396.32 59.03 0.27

Reach 1 6463    25yr NAT 1550.00 248.41 258.39 258.65 0.000576 4.11 426.20 74.55 0.25

Reach 1 6463    25yr EXISTING 1550.00 248.41 258.71 253.16 258.95 0.000509 3.96 451.28 83.74 0.23

Reach 1 6463    25yr PROPOSED 1550.00 248.41 258.59 253.16 258.83 0.000534 4.01 441.11 79.54 0.24

Reach 1 6368    25yr NAT 1550.00 247.87 258.22 253.55 258.58 0.000838 5.16 494.09 301.84 0.30

Reach 1 6368    25yr EXISTING 1550.00 247.77 258.50 253.38 258.85 0.000970 4.87 364.78 321.75 0.29

Reach 1 6368    25yr PROPOSED 1550.00 247.77 258.36 253.38 258.73 0.001034 4.97 357.45 312.46 0.30

Reach 1 6325     S20             BR U 25yr EXISTING 1550.00 247.68 258.25 254.22 258.77 0.002339 5.85 284.93 56.00 0.37

Reach 1 6325     S20             BR U 25yr PROPOSED 1550.00 247.68 258.25 254.25 258.68 0.001300 5.49 320.50 64.25 0.35

Reach 1 6325     S20             BR D 25yr EXISTING 1550.00 247.68 258.16 254.23 258.69 0.002426 5.94 280.01 56.00 0.38

Reach 1 6325     S20             BR D 25yr PROPOSED 1550.00 247.68 258.20 254.25 258.64 0.001333 5.53 317.40 64.15 0.35

Reach 1 6274    25yr NAT 1550.00 247.50 258.25 253.13 258.47 0.000549 4.10 634.61 220.18 0.24

Reach 1 6274    25yr EXISTING 1550.00 247.49 258.28 253.10 258.50 0.000589 4.04 540.19 220.91 0.24

Reach 1 6274    25yr PROPOSED 1550.00 247.49 258.28 253.10 258.49 0.000583 4.02 557.39 221.02 0.24

Reach 1 5931    25yr NAT 1550.00 247.05 258.19 251.42 258.31 0.000272 2.86 641.13 161.27 0.17

Reach 1 5931    25yr EXISTING 1550.00 247.05 258.19 251.42 258.31 0.000272 2.86 641.13 161.27 0.17

Reach 1 5931    25yr PROPOSED 1550.00 247.05 258.19 251.42 258.31 0.000272 2.86 641.13 161.27 0.17

Reach 1 5691    25yr NAT 1550.00 246.97 258.08 251.60 258.24 0.000333 3.33 802.14 347.16 0.19

Reach 1 5691    25yr EXISTING 1550.00 246.97 258.08 251.60 258.24 0.000333 3.33 802.14 347.16 0.19

Reach 1 5691    25yr PROPOSED 1550.00 246.97 258.08 251.60 258.24 0.000333 3.33 802.14 347.16 0.19

Reach 1 5515    25yr NAT 1550.00 246.55 257.96 251.32 258.17 0.000368 3.70 538.40 105.15 0.20

Reach 1 5515    25yr EXISTING 1550.00 246.55 257.96 251.32 258.17 0.000368 3.70 538.40 105.15 0.20

Reach 1 5515    25yr PROPOSED 1550.00 246.55 257.96 251.32 258.17 0.000368 3.70 538.40 105.15 0.20

Reach 1 5335    25yr NAT 1550.00 246.18 258.01 250.95 258.09 0.000177 2.65 1765.76 467.82 0.14

Reach 1 5335    25yr EXISTING 1550.00 246.18 258.01 250.95 258.09 0.000177 2.65 1765.76 467.82 0.14

Reach 1 5335    25yr PROPOSED 1550.00 246.18 258.01 250.95 258.09 0.000177 2.65 1765.76 467.82 0.14

Reach 1 5063    25yr NAT 1550.00 245.20 257.98 249.79 258.04 0.000121 2.27 2151.60 578.33 0.12

Reach 1 5063    25yr EXISTING 1550.00 245.20 257.98 249.79 258.04 0.000121 2.27 2151.60 578.33 0.12

Reach 1 5063    25yr PROPOSED 1550.00 245.20 257.98 249.79 258.04 0.000121 2.27 2151.60 578.33 0.12

Reach 1 4309    25yr NAT 5850.00 243.17 256.42 251.48 257.46 0.001498 8.53 1232.87 253.71 0.43

Reach 1 4309    25yr EXISTING 5850.00 243.17 256.42 251.48 257.46 0.001498 8.53 1232.87 253.71 0.43

Reach 1 4309    25yr PROPOSED 5850.00 243.17 256.42 251.48 257.46 0.001498 8.53 1232.87 253.71 0.43

Reach 1 3735    25yr NAT 5850.00 242.11 255.53 250.94 256.54 0.001677 8.35 1208.45 416.92 0.43

Reach 1 3735    25yr EXISTING 5850.00 242.11 255.53 250.94 256.54 0.001677 8.35 1208.45 416.92 0.43

Reach 1 3735    25yr PROPOSED 5850.00 242.11 255.53 250.94 256.54 0.001677 8.35 1208.45 416.92 0.43

Reach 1 3078    25yr NAT 5850.00 241.46 254.62 249.87 255.49 0.001423 7.96 1545.07 468.43 0.41

Reach 1 3078    25yr EXISTING 5850.00 241.46 254.62 249.87 255.49 0.001423 7.96 1545.07 468.43 0.41

Reach 1 3078    25yr PROPOSED 5850.00 241.46 254.62 249.87 255.49 0.001423 7.96 1545.07 468.43 0.41

Reach 1 2414    25yr NAT 5850.00 240.59 253.71 254.57 0.001340 7.54 1098.20 312.84 0.39

Reach 1 2414    25yr EXISTING 5850.00 240.59 253.71 254.57 0.001340 7.54 1098.20 312.84 0.39

Reach 1 2414    25yr PROPOSED 5850.00 240.59 253.71 254.57 0.001340 7.54 1098.20 312.84 0.39

Reach 1 1637    25yr NAT 5850.00 240.03 252.78 247.89 253.53 0.001248 7.63 1632.50 392.82 0.39

Reach 1 1637    25yr EXISTING 5850.00 240.03 252.78 247.89 253.53 0.001248 7.63 1632.50 392.82 0.39

Reach 1 1637    25yr PROPOSED 5850.00 240.03 252.78 247.89 253.53 0.001248 7.63 1632.50 392.82 0.39
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HEC-RAS   River: Hogfork Branch   Reach: Reach 1    Profile: 25yr (Continued)

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)  

Reach 1 1043    25yr NAT 5850.00 239.78 250.96 247.52 252.42 0.002651 9.72 625.93 75.28 0.54

Reach 1 1043    25yr EXISTING 5850.00 239.78 250.96 247.52 252.42 0.002651 9.72 625.93 75.28 0.54

Reach 1 1043    25yr PROPOSED 5850.00 239.78 250.96 247.52 252.42 0.002651 9.72 625.93 75.28 0.54

Reach 1 520     25yr NAT 5850.00 238.65 249.36 246.47 250.93 0.003005 10.08 618.24 80.17 0.57

Reach 1 520     25yr EXISTING 5850.00 238.65 249.36 246.47 250.93 0.003005 10.08 618.24 80.17 0.57

Reach 1 520     25yr PROPOSED 5850.00 238.65 249.36 246.47 250.93 0.003005 10.08 618.24 80.17 0.57



  

HEC-RAS   River: Hogfork Branch   Reach: Reach 1    Profile: 100yr

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)  

Reach 1 8279    100yr NAT 2230.00 252.63 262.48 258.56 263.14 0.002150 6.61 389.28 72.32 0.40

Reach 1 8279    100yr EXISTING 2230.00 252.63 262.63 258.56 263.27 0.002016 6.48 400.62 72.92 0.38

Reach 1 8279    100yr PROPOSED 2230.00 252.63 262.58 258.56 263.22 0.002059 6.52 396.85 72.72 0.39

Reach 1 7912    100yr NAT 2230.00 252.12 261.83 257.86 262.48 0.001522 6.45 358.32 48.62 0.39

Reach 1 7912    100yr EXISTING 2230.00 252.12 262.04 257.86 262.65 0.001405 6.29 368.30 49.05 0.38

Reach 1 7912    100yr PROPOSED 2230.00 252.12 261.97 257.86 262.59 0.001442 6.34 365.01 48.91 0.38

Reach 1 7677    100yr NAT 2230.00 252.02 261.60 262.11 0.001258 5.75 405.93 64.32 0.36

Reach 1 7677    100yr EXISTING 2230.00 252.02 261.83 262.31 0.001144 5.59 422.06 86.33 0.34

Reach 1 7677    100yr PROPOSED 2230.00 252.02 261.75 262.25 0.001179 5.64 416.17 71.14 0.35

Reach 1 7543    100yr NAT 2230.00 251.91 260.92 257.97 261.85 0.002234 7.82 334.71 65.96 0.49

Reach 1 7543    100yr EXISTING 2230.00 251.91 261.22 257.97 262.08 0.001967 7.52 355.20 70.68 0.46

Reach 1 7543    100yr PROPOSED 2230.00 251.91 261.12 257.97 262.00 0.002048 7.61 348.45 69.14 0.47

Reach 1 7208    100yr NAT 2230.00 250.75 260.43 261.17 0.001578 6.90 352.57 53.83 0.41

Reach 1 7208    100yr EXISTING 2230.00 250.75 260.80 261.48 0.001375 6.62 377.38 88.04 0.39

Reach 1 7208    100yr PROPOSED 2230.00 250.75 260.69 261.38 0.001433 6.70 367.96 74.18 0.39

Reach 1 7032    100yr NAT 2230.00 250.58 260.51 255.43 260.88 0.000727 4.88 495.98 69.02 0.29

Reach 1 7032    100yr EXISTING 2230.00 250.58 260.90 255.43 261.22 0.000611 4.60 645.27 228.03 0.26

Reach 1 7032    100yr PROPOSED 2230.00 250.58 260.76 255.43 261.11 0.000663 4.74 514.51 82.29 0.27

Reach 1 6463    100yr NAT 2230.00 248.41 260.19 260.50 0.000564 4.61 760.04 283.94 0.25

Reach 1 6463    100yr EXISTING 2230.00 248.41 260.62 254.15 260.89 0.000474 4.34 787.14 307.05 0.23

Reach 1 6463    100yr PROPOSED 2230.00 248.41 260.47 254.15 260.75 0.000505 4.44 757.84 298.98 0.24

Reach 1 6368    100yr NAT 2230.00 247.87 260.29 254.87 260.40 0.000314 3.61 1265.17 429.49 0.19

Reach 1 6368    100yr EXISTING 2230.00 247.77 260.50 254.66 260.82 0.000737 4.88 581.99 437.64 0.26

Reach 1 6368    100yr PROPOSED 2230.00 247.77 260.37 254.66 260.69 0.000749 4.88 596.25 432.03 0.27

Reach 1 6325     S20             BR U 100yr EXISTING 2230.00 247.68 260.15 255.58 260.71 0.002384 6.25 391.36 56.00 0.35

Reach 1 6325     S20             BR U 100yr PROPOSED 2230.00 247.68 260.14 255.77 260.61 0.001111 5.87 446.67 67.00 0.33

Reach 1 6325     S20             BR D 100yr EXISTING 2230.00 247.68 260.07 255.59 260.64 0.002453 6.33 386.56 56.00 0.36

Reach 1 6325     S20             BR D 100yr PROPOSED 2230.00 247.68 260.10 255.77 260.58 0.001129 5.90 444.00 67.00 0.34

Reach 1 6274    100yr NAT 2230.00 247.50 260.28 254.51 260.36 0.000241 3.11 1703.86 465.26 0.17

Reach 1 6274    100yr EXISTING 2230.00 247.49 260.20 254.58 260.43 0.000517 4.33 759.10 449.55 0.24

Reach 1 6274    100yr PROPOSED 2230.00 247.49 260.20 254.58 260.42 0.000504 4.28 798.11 450.21 0.23

Reach 1 5931    100yr NAT 2230.00 247.05 260.11 252.39 260.26 0.000271 3.26 993.27 201.78 0.18

Reach 1 5931    100yr EXISTING 2230.00 247.05 260.11 252.39 260.26 0.000271 3.26 993.27 201.78 0.18

Reach 1 5931    100yr PROPOSED 2230.00 247.05 260.11 252.39 260.26 0.000271 3.26 993.27 201.78 0.18

Reach 1 5691    100yr NAT 2230.00 246.97 260.08 252.66 260.19 0.000235 3.16 1581.33 401.61 0.16

Reach 1 5691    100yr EXISTING 2230.00 246.97 260.08 252.66 260.19 0.000235 3.16 1581.33 401.61 0.16

Reach 1 5691    100yr PROPOSED 2230.00 246.97 260.08 252.66 260.19 0.000235 3.16 1581.33 401.61 0.16

Reach 1 5515    100yr NAT 2230.00 246.55 260.08 252.31 260.14 0.000149 2.67 2524.66 525.72 0.13

Reach 1 5515    100yr EXISTING 2230.00 246.55 260.08 252.31 260.14 0.000149 2.67 2524.66 525.72 0.13

Reach 1 5515    100yr PROPOSED 2230.00 246.55 260.08 252.31 260.14 0.000149 2.67 2524.66 525.72 0.13

Reach 1 5335    100yr NAT 2230.00 246.18 260.05 252.01 260.12 0.000143 2.68 2783.03 518.72 0.13

Reach 1 5335    100yr EXISTING 2230.00 246.18 260.05 252.01 260.12 0.000143 2.68 2783.03 518.72 0.13

Reach 1 5335    100yr PROPOSED 2230.00 246.18 260.05 252.01 260.12 0.000143 2.68 2783.03 518.72 0.13

Reach 1 5063    100yr NAT 2230.00 245.20 260.03 250.80 260.08 0.000101 2.31 3374.99 617.35 0.11

Reach 1 5063    100yr EXISTING 2230.00 245.20 260.03 250.80 260.08 0.000101 2.31 3374.99 617.35 0.11

Reach 1 5063    100yr PROPOSED 2230.00 245.20 260.03 250.80 260.08 0.000101 2.31 3374.99 617.35 0.11

Reach 1 4309    100yr NAT 8250.00 243.17 258.11 253.41 259.48 0.001750 10.04 1672.01 266.62 0.47

Reach 1 4309    100yr EXISTING 8250.00 243.17 258.11 253.41 259.48 0.001750 10.04 1672.01 266.62 0.47

Reach 1 4309    100yr PROPOSED 8250.00 243.17 258.11 253.41 259.48 0.001750 10.04 1672.01 266.62 0.47

Reach 1 3735    100yr NAT 8250.00 242.11 257.29 252.75 258.41 0.001695 9.23 2039.98 495.71 0.45

Reach 1 3735    100yr EXISTING 8250.00 242.11 257.29 252.75 258.41 0.001695 9.23 2039.98 495.71 0.45

Reach 1 3735    100yr PROPOSED 8250.00 242.11 257.29 252.75 258.41 0.001695 9.23 2039.98 495.71 0.45

Reach 1 3078    100yr NAT 8250.00 241.46 256.47 251.71 257.35 0.001351 8.55 2429.32 484.17 0.41

Reach 1 3078    100yr EXISTING 8250.00 241.46 256.47 251.71 257.35 0.001351 8.55 2429.32 484.17 0.41

Reach 1 3078    100yr PROPOSED 8250.00 241.46 256.47 251.71 257.35 0.001351 8.55 2429.32 484.17 0.41

Reach 1 2414    100yr NAT 8250.00 240.59 255.25 256.36 0.001569 8.86 1639.84 368.50 0.43

Reach 1 2414    100yr EXISTING 8250.00 240.59 255.25 256.36 0.001569 8.86 1639.84 368.50 0.43

Reach 1 2414    100yr PROPOSED 8250.00 240.59 255.25 256.36 0.001569 8.86 1639.84 368.50 0.43

Reach 1 1637    100yr NAT 8250.00 240.03 254.24 249.78 255.15 0.001413 8.75 2211.59 399.94 0.42

Reach 1 1637    100yr EXISTING 8250.00 240.03 254.24 249.78 255.15 0.001413 8.75 2211.59 399.94 0.42

Reach 1 1637    100yr PROPOSED 8250.00 240.03 254.24 249.78 255.15 0.001413 8.75 2211.59 399.94 0.42

melanie.nguyen
Text Box
Fairfield S-20 HEC-RAS 100-YEAR OUTPUT TABLE



HEC-RAS   River: Hogfork Branch   Reach: Reach 1    Profile: 100yr (Continued)

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)  

Reach 1 1043    100yr NAT 8250.00 239.78 253.35 249.28 254.26 0.001587 8.66 2125.54 367.79 0.43

Reach 1 1043    100yr EXISTING 8250.00 239.78 253.35 249.28 254.26 0.001587 8.66 2125.54 367.79 0.43

Reach 1 1043    100yr PROPOSED 8250.00 239.78 253.35 249.28 254.26 0.001587 8.66 2125.54 367.79 0.43

Reach 1 520     100yr NAT 8250.00 238.65 248.23 248.23 252.29 0.009179 16.20 530.53 74.53 0.98

Reach 1 520     100yr EXISTING 8250.00 238.65 248.23 248.23 252.29 0.009179 16.20 530.53 74.53 0.98

Reach 1 520     100yr PROPOSED 8250.00 238.65 248.23 248.23 252.29 0.009179 16.20 530.53 74.53 0.98



 

 

 

 

 

 

 

 

Appendix B:  
Bridge Plan and Profile 
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Appendix C:  
Roadway Plan & Profile 
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Project ID:

Team:ATC No.:

Project:

Page 1 of 2

Priority:

5462320

Dane/Neel-Schaffer4

DB Bridge Package 20 

High

Description (required):
Proposed reduction in bridge length for S-998 over Wildcat Creek in  York County.

Usage:
Our team is proposing to use a 105 ft long single span bridge for S-998 over Wildcat Creek.

Deviations (required):
This bridge length would deviate from the minimum bridge length of 140 ft required in Attachment B of the RFP. 
The 105 ft span length deviates from the maximum 100 ft span length for the 39-inch deep AASHTO BIII-36 box beam 
required in Exhibit 4b2.1.7.  
The 10 ft minimum abutment toe setback from top of channel bank is reduced to 4'-11.25" on the downstream/end 
bridge corner only.

Justification:
Based on our teams review of the site, the proposed bridge layout and the hydro model, we have determined that a 105 
ft single span bridge would be feasible at this site.  We are including the Bridge Hydraulic Analysis Report, Bridge Plan 
and Profile Drawing and Typical Section showing the superstructure depth and Roadway Plan & Profile for justification.  
The supporting information shows that with the 105 ft span we meet the hydraulic requirements for freeboard and 
backwater, and meet the 10' min. toe of abutment setbacks to top of bank everywhere except for a small section in the 
downstream/end bridge quadrant. This quadrant has been protected by an additional 4' wide riprap apron.

Schedule:
Approval of this ATC will allow a construction saving of 4 weeks based on the reduced bridge length and elimination of 1 
interior bent.

Impacts:
This ATC will reduce required right-of-way, impacts to environmental resources and overall roadway length.

History:
Dane Construction and Neel-Schaffer, Inc. both have extensive experience in the design and construction of box 
beams of similar length.

Risks:
No risks for SCDOT or others are anticipated due to this ATC.

Costs (required):
This reduction in bridge length will provide a cost savings of $100,000. 
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Quality:
There will be no impact to quality or performance of the bridge/roadway with the implementation of this ATC.

Operations & Maintenance:
There is no negative impact to long term operations & maintenance anticipated with this ATC.  The shorter bridge and 
elimination of the interior bent will slightly reduce operation and maintenance costs over the life of the bridge/roadway.
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York S-998 over Wildcat Creek 

Bridge Hydraulic Analysis for Alterna�ve Technical Concept (ATC 4) 

The analysis presented in this document covers evalua�on and comparison of bridge hydraulic 
performance of the original SCDOT proposed design and the ATC design op�on under considera�on for 
the York S-998 bridge replacement over Wildcat Creek. The evalua�on was performed using HEC-RAS 
version 6.3.1 so�ware. 

I. INTRODUCTION 

Neel-Schaffer (NS) performed a bridge hydraulic analysis for the bridge replacement of the bridge in York 
County along S-998 (Robertson Rd.) over Wildcat Creek. A preliminary bridge analysis was 
completed by McCormick Taylor to determine the minimum bridge length provided in the 
Request for Proposals, the results of which were used to determine the minimum bridge length 
of 140’. Based on an independent preliminary hydraulic analysis, Neel-Schaffer proposes an 
Alterna�ve Technical Concept of a bridge length of 105’. All per�nent data and suppor�ng 
documenta�on are provided below. 

This bridge is subject to the criteria found in SCDOT’s Requirement for Hydraulic Design Studies (2009). 

II. DESIGN CRITERIA 
• Design Storm: 25-Year event 
• Overtopping: Bridge structure overtopping for the design storm is not allowed. 
• Freeboard: Shall not be less than 2 feet between the Low Chord eleva�on and the proposed    

25-Year event. Free surface flow shall be maintained through the bridge for the 100-Year event. 
• Backwater: Shall be designed so that backwater for the 1% AEP flood is one (1) foot or less. 
• Low Chord: Shall not be less than exis�ng low chord eleva�on.  
• Bridge Ends: Bridge ends shall not be inside the limits of exis�ng bridge ends along the 

centerline of roadway. 
• Bridge Span Configura�on: minimum 5-foot setback from top of channel bank to centerline of 

pile bents and 10-foot setbacks for pier substructures on overbanks. 
• Abutments: Provide a minimum of 10-foot abutment toe setback from the top of the channel 

bank. A bench may be cut lower than the surveyed top-of-bank eleva�on, provided that the 
bench is cut higher than the ordinary-high-water eleva�on used for the environmental 
jurisdic�onal stream delinea�on. 
 

III. MODEL UPDATES 

The preliminary model was updated using the guidance of the HEC-RAS Hydraulic Reference Manual 
Version 5.0 dated February 2016. Below is a list of updates that were completed by Neel-Schaffer during 
the preliminary hydraulic design process. All models and subsequent updates were run in HEC-RAS 
version 6.3.1. 

• In Natural Condi�ons Model, contrac�on and expansion coefficients were adjusted from 0.3/0.5 
to 0.1/0.3, respec�vely for RS 3664, 3269, and 3168. 
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• In Exis�ng and Proposed Condi�ons Models, ineffec�ve flow loca�ons and eleva�ons were 
adjusted to 1:1 and 1.5:1 for contrac�on and expansion ra�os, respec�vely. 

• In Exis�ng Condi�ons Model, pier loca�ons were adjusted to 6 @ 15’ spans at bridge RS3226 
(Robertson Rd.). 

• In Natural, Exis�ng and Proposed Condi�ons Models, RS 3664, 3268, and 3174 were updated 
with SCDOT surveyed data. 

• In Exis�ng and Proposed Condi�ons Models, internal bridge cross sec�ons were updated using 
surveyed points at bridge face loca�on. 

• In Proposed Condi�ons Model, a 2:1 sloping abutment was added. 

The single 105’ span bridge with the changes mentioned above applied provides a 100-year backwater 
of 0.77’. 

IV. CONCLUSION AND RESULTS 

The HEC-RAS analysis showed that the 105’ single span bridge meets the RFP requirements. No adverse 
effects are present at the adjacent, upstream, and downstream proper�es due to the shortening of the 
bridge. No residen�al homes are in the floodplain within the limits of the study. Table 1 shows a 
summary of the updated hydraulic results compared to the preliminary RFP results for the York County 
bridge along S-998. 

Table 1: Summary of Results 

Criteria 
SCDOT RFP 

Existing  
Model* 

SCDOT RFP 
Preliminary  

Model* 

Neel-Schaffer  
Existing 
Model 

Neel-Schaffer 
Revised  
Model 

25-Year WSE (ft) 520.07 519.56 520.92 519.34 
100-Year WSE (ft) 522.29 520.74 522.84 520.68 
100-Year Backwater (ft) 2.37 0.82 1.61 0.77 
25-Year Freeboard (ft) 3.65 4.93 2.77 4.35 
Low Chord Elevation (ft) 523.72 524.49 523.69 523.69 
Bridge Length (ft) 90 140 90 105 
Span Arrangement 6@15' Single span 6@15' Single span 

*All values were pulled from the Preliminary Hydraulic Analysis Report.  
See Appendix B for bridge plan and profile showing that all setback requirements are met. 
 
V. ATTACHMENTS 

• Appendix A: Updated HEC-RAS Outputs 
• Appendix B: Bridge Plan & Profile 
• Appendix C: Roadway Plan & Profile 



 

 

 

 

 

 

 

Appendix A:  
Natural, Exis�ng, and Proposed Model 

Updated HEC-RAS Outputs 

for 25-year and 100-year Events 

  

























 

 

 

 

 

 

Appendix B:  
Bridge Plan & Profile 
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Appendix C:  
Roadway Plan & Profile 
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Description (required):
Proposed reduction in bridge length for S-1096 over Beaverdam Creek in  York County.

Usage:
Our team is proposing to use a 90 ft long single span bridge for S-1096 over Beaverdam Creek.

Deviations (required):
This bridge length would deviate from the minimum bridge length  of 100 ft and minimum channel span of 100 ft 
required in Attachment B of the RFP. 

Justification:
Based on our teams review of the site, the proposed bridge layout and the hydro model, we have determined that a 90 
ft single span bridge would be feasible at this site.  We are including the Bridge Hydraulic Analysis Report, Bridge Plan 
and Profile Drawing and Bridge Typical Section showing the superstructure depth and Roadway Plan & Profile for 
justification.  The supporting information shows that with the 90 ft span, we meet the minimum toe of fill setbacks to 
top of bank and the hydraulic requirements for freeboard and backwater.

Schedule:
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York S-1086 over Beaverdam Creek 

Bridge Hydraulic Analysis for Alterna�ve Technical Concept (ATC 5) 

The analysis presented in this document covers evalua�on and comparison of bridge hydraulic 
performance of the original SCDOT proposed design and the ATC design op�on under considera�on for 
the York S-1086 bridge replacement over Beaverdam Creek. The evalua�on was performed using HEC-
RAS version 6.3.1 so�ware. 

I. INTRODUCTION 

Neel-Schaffer (NS) performed a bridge hydraulic analysis for the bridge replacement of the bridge in York 
County along S-1086 (Barret Rd.) over Beaverdam Creek. A preliminary bridge analysis was completed 
by McCormick Taylor to determine the minimum bridge length provided in the Request for Proposals, 
the results of which were used to determine the minimum bridge length of 100’. Based on an 
independent preliminary hydraulic analysis, Neel-Schaffer proposes an Alterna�ve Technical Concept of a 
bridge length of 90’. All per�nent data and suppor�ng documenta�on are provided below. 

This bridge is subject to the criteria found in SCDOT’s Requirement for Hydraulic Design Studies (2009). 

II. DESIGN CRITERIA 
• Design Storm: 25-Year event 
• Overtopping: Bridge structure overtopping for the design storm is not allowed. 
• Freeboard: Shall not be less than 2 feet between the Low Chord eleva�on and the proposed    

25-Year event. Free surface flow shall be maintained through the bridge for the 100-Year event. 
• Backwater: Shall be designed so that backwater for the 1% AEP flood is one (1) foot or less. 
• Low Chord: Shall not be less than exis�ng low chord eleva�on.  
• Bridge Ends: Bridge ends shall not be inside the limits of exis�ng bridge ends along the 

centerline of roadway. 
• Bridge Span Configura�on: minimum 5-foot setback from top of channel bank to centerline of 

pile bents and 10-foot setbacks for pier substructures on overbanks. 
• Abutments: Provide a minimum of 10-foot abutment toe setback from the top of the channel 

bank. A bench may be cut lower than the surveyed top-of-bank eleva�on, provided that the 
bench is cut higher than the ordinary-high-water eleva�on used for the environmental 
jurisdic�onal stream delinea�on. 
 

III. MODEL UPDATES 

The preliminary model was updated using the guidance of the HEC-RAS Hydraulic Reference Manual 
Version 5.0 dated February 2016. Below is a list of updates that were completed by Neel-Schaffer during 
the preliminary hydraulic design process. All models and subsequent updates were run in HEC-RAS 
version 6.3.1. 

• In Exis�ng and Proposed Condi�ons Models, ineffec�ve flow loca�ons and eleva�ons were 
adjusted to 1:1 and 1.5:1 for contrac�on and expansion ra�os, respec�vely. 

• In Exis�ng Condi�ons Model, pier loca�ons were adjusted to 4 @ 15’ spans. 



                                                   Page 2 of 2                            
 

• In Exis�ng and Proposed Condi�ons Models, internal bridge cross sec�ons were updated with 
surveyed data. 

• In Proposed Condi�ons Model, a 2:1 sloping abutment was added. 

The single 90’ span bridge with the changes mentioned above applied provides a 100-year backwater 
of 0.29’. 

IV. CONCLUSION AND RESULTS 

The HEC-RAS analysis showed that the 90’ single span bridge meets the RFP requirements. No adverse 
effects are present at the adjacent, upstream, and downstream proper�es due to the shortening of the 
bridge. No residen�al homes are in the floodplain within the limits of the study. Table 1 shows a 
summary of the updated hydraulic results compared to the preliminary RFP results for the York County 
bridge along S-1086. 

Table 1: Summary of Results 

Criteria 
SCDOT RFP 

Existing  
Model* 

SCDOT RFP 
Preliminary  

Model* 

Neel-Schaffer  
Existing 
Model 

Neel-Schaffer 
Revised  
Model 

25-Year WSE (ft) 739.37 739.02 739.28 739.11 
100-Year WSE (ft) 740.36 740.05 740.31 740.13 
100-Year Backwater (ft) 0.52 0.21 0.47 0.29 
25-Year Freeboard (ft) 5.55 12.36 5.64 12.53 
Low Chord Elevation (ft) 744.92 751.38 744.92 751.64 
Bridge Length (ft) 60 100 60 90 
Span Arrangement 4@15' Single span 4@15' Single span 

*All values were pulled from the Preliminary Hydraulic Analysis Report.  
See Appendix B for bridge plan and profile showing that all setback requirements are met. 
 
V. ATTACHMENTS 

• Appendix A: Updated HEC-RAS Outputs 
• Appendix B: Bridge Plan and Profile 
• Appendix C: Roadway Plan & Profile 



 

 

 

 

 

 

 

Appendix A:  
Natural, Exis�ng, and Proposed Model 

Updated HEC-RAS Outputs 

for 25-year and 100-year Events 
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HEC-RAS   River: BeaverdamCreek   Reach: Reach 1    Profile: 25yr

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)  

Reach 1 1091    25yr NAT 346.00 737.44 742.47 743.26 0.006066 7.22 49.56 15.21 0.65

Reach 1 1091    25yr EXISTING 346.00 737.44 742.46 741.52 743.26 0.006071 7.22 49.55 15.20 0.65

Reach 1 1091    25yr PROPOSED 346.00 737.44 742.46 741.52 743.26 0.006068 7.22 49.56 15.21 0.65

Reach 1 929     25yr NAT 346.00 736.47 740.42 740.42 741.80 0.013353 9.51 37.80 14.90 0.96

Reach 1 929     25yr EXISTING 346.00 736.47 740.42 740.42 741.80 0.013353 9.51 37.80 14.90 0.96

Reach 1 929     25yr PROPOSED 346.00 736.47 740.42 740.42 741.80 0.013353 9.51 37.80 14.90 0.96

Reach 1 792     25yr NAT 346.00 734.31 738.99 739.79 0.006040 7.20 49.35 14.35 0.64

Reach 1 792     25yr EXISTING 346.00 734.31 739.31 739.99 0.004608 6.63 54.06 14.86 0.56

Reach 1 792     25yr PROPOSED 346.00 734.31 739.18 739.90 0.005146 6.86 52.08 14.65 0.59

Reach 1 712     25yr NAT 346.00 733.92 738.91 739.35 0.003026 5.36 66.08 18.92 0.47

Reach 1 712     25yr EXISTING 346.00 733.92 739.28 739.65 0.002223 4.87 73.28 19.61 0.41

Reach 1 712     25yr PROPOSED 346.00 733.92 739.13 739.53 0.002512 5.06 70.33 19.33 0.43

Reach 1 626     25yr NAT 346.00 734.03 738.85 739.08 0.001993 4.26 99.27 39.62 0.39

Reach 1 626     25yr EXISTING 346.00 734.03 739.28 737.41 739.45 0.001274 3.66 116.91 42.12 0.32

Reach 1 626     25yr PROPOSED 346.00 734.03 739.11 737.41 739.30 0.001518 3.89 109.80 41.39 0.34

Reach 1 586     BR U 25yr EXISTING 346.00 733.94 738.77 737.68 739.28 0.007582 5.70 60.66 20.42 0.58

Reach 1 586     BR U 25yr PROPOSED 346.00 733.94 738.71 737.49 739.16 0.004321 5.37 64.39 21.65 0.55

Reach 1 586     BR D 25yr EXISTING 346.00 733.67 738.58 737.47 739.07 0.007232 5.62 62.05 22.23 0.56

Reach 1 586     BR D 25yr PROPOSED 346.00 733.67 738.59 737.29 738.99 0.003630 5.08 68.60 24.85 0.51

Reach 1 545     25yr NAT 346.00 733.46 737.85 738.73 0.007475 7.60 47.24 16.74 0.72

Reach 1 545     25yr EXISTING 346.00 733.46 737.93 737.25 738.77 0.006911 7.42 48.55 16.95 0.70

Reach 1 545     25yr PROPOSED 346.00 733.46 737.93 737.25 738.77 0.006911 7.42 48.55 16.95 0.70

Reach 1 460     25yr NAT 346.00 732.47 737.66 738.20 0.003671 5.92 60.30 17.48 0.52

Reach 1 460     25yr EXISTING 346.00 732.47 737.66 738.20 0.003671 5.92 60.30 17.48 0.52

Reach 1 460     25yr PROPOSED 346.00 732.47 737.66 738.20 0.003671 5.92 60.30 17.48 0.52

Reach 1 361     25yr NAT 346.00 732.54 736.11 736.11 737.48 0.014001 9.43 37.54 14.77 0.98

Reach 1 361     25yr EXISTING 346.00 732.54 736.11 736.11 737.48 0.014001 9.43 37.54 14.77 0.98

Reach 1 361     25yr PROPOSED 346.00 732.54 736.11 736.11 737.48 0.014001 9.43 37.54 14.77 0.98

Reach 1 257     25yr NAT 346.00 730.66 734.82 735.77 0.008249 7.85 45.49 16.28 0.77

Reach 1 257     25yr EXISTING 346.00 730.66 734.82 735.77 0.008249 7.85 45.49 16.28 0.77

Reach 1 257     25yr PROPOSED 346.00 730.66 734.82 735.77 0.008249 7.85 45.49 16.28 0.77

Reach 1 161     25yr NAT 346.00 729.89 733.67 733.52 734.82 0.011333 8.67 41.24 16.67 0.89

Reach 1 161     25yr EXISTING 346.00 729.89 733.67 733.52 734.82 0.011333 8.67 41.24 16.67 0.89

Reach 1 161     25yr PROPOSED 346.00 729.89 733.67 733.52 734.82 0.011333 8.67 41.24 16.67 0.89

Reach 1 65      25yr NAT 346.00 728.93 732.80 732.48 733.81 0.009008 8.19 44.55 17.25 0.81

Reach 1 65      25yr EXISTING 346.00 728.93 732.80 732.48 733.81 0.009008 8.19 44.55 17.25 0.81

Reach 1 65      25yr PROPOSED 346.00 728.93 732.80 732.48 733.81 0.009008 8.19 44.55 17.25 0.81
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HEC-RAS   River: BeaverdamCreek   Reach: Reach 1    Profile: 100yr

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)  

Reach 1 1091    100yr NAT 490.00 737.44 743.20 742.34 744.28 0.006591 8.45 61.88 27.39 0.69

Reach 1 1091    100yr EXISTING 490.00 737.44 743.20 742.34 744.28 0.006591 8.45 61.88 27.39 0.69

Reach 1 1091    100yr PROPOSED 490.00 737.44 743.20 742.34 744.28 0.006591 8.45 61.88 27.39 0.69

Reach 1 929     100yr NAT 490.00 736.47 741.22 741.22 742.83 0.011664 10.38 50.56 16.84 0.93

Reach 1 929     100yr EXISTING 490.00 736.47 741.22 741.22 742.83 0.011664 10.38 50.56 16.84 0.93

Reach 1 929     100yr PROPOSED 490.00 736.47 741.22 741.22 742.83 0.011664 10.38 50.56 16.84 0.93

Reach 1 792     100yr NAT 490.00 734.31 739.77 740.85 0.006519 8.43 60.92 15.58 0.68

Reach 1 792     100yr EXISTING 490.00 734.31 740.19 741.08 0.004824 7.67 67.65 16.33 0.60

Reach 1 792     100yr PROPOSED 490.00 734.31 740.02 740.98 0.005416 7.96 64.97 16.03 0.63

Reach 1 712     100yr NAT 490.00 733.92 739.77 740.35 0.003085 6.16 83.11 20.78 0.49

Reach 1 712     100yr EXISTING 490.00 733.92 740.23 740.70 0.002237 5.57 94.68 53.53 0.43

Reach 1 712     100yr PROPOSED 490.00 733.92 740.05 740.56 0.002529 5.79 89.05 21.59 0.45

Reach 1 626     100yr NAT 490.00 734.03 739.84 740.06 0.001527 4.36 141.13 45.36 0.35

Reach 1 626     100yr EXISTING 490.00 734.03 740.31 738.01 740.48 0.001030 3.81 163.46 49.39 0.29

Reach 1 626     100yr PROPOSED 490.00 734.03 740.13 738.01 740.32 0.001181 3.99 154.85 46.97 0.31

Reach 1 586     BR U 100yr EXISTING 490.00 733.94 739.75 738.36 740.31 0.006809 6.03 82.44 24.63 0.54

Reach 1 586     BR U 100yr PROPOSED 490.00 733.94 739.69 738.16 740.18 0.003640 5.65 87.50 26.03 0.52

Reach 1 586     BR D 100yr EXISTING 490.00 733.67 739.59 738.08 740.11 0.006272 5.82 88.34 28.95 0.50

Reach 1 586     BR D 100yr PROPOSED 490.00 733.67 739.61 737.94 740.03 0.002702 5.30 97.44 31.47 0.46

Reach 1 545     100yr NAT 490.00 733.46 738.69 739.75 0.006837 8.41 62.42 19.58 0.72

Reach 1 545     100yr EXISTING 490.00 733.46 738.78 738.04 739.78 0.006361 8.22 64.07 20.46 0.69

Reach 1 545     100yr PROPOSED 490.00 733.46 738.78 738.04 739.78 0.006361 8.22 64.07 20.46 0.69

Reach 1 460     100yr NAT 490.00 732.47 738.52 739.22 0.003743 6.80 76.11 19.17 0.54

Reach 1 460     100yr EXISTING 490.00 732.47 738.52 739.22 0.003743 6.80 76.11 19.17 0.54

Reach 1 460     100yr PROPOSED 490.00 732.47 738.52 739.22 0.003743 6.80 76.11 19.17 0.54

Reach 1 361     100yr NAT 490.00 732.54 736.88 736.88 738.51 0.012290 10.35 49.67 16.37 0.95

Reach 1 361     100yr EXISTING 490.00 732.54 736.88 736.88 738.51 0.012290 10.35 49.67 16.37 0.95

Reach 1 361     100yr PROPOSED 490.00 732.54 736.88 736.88 738.51 0.012290 10.35 49.67 16.37 0.95

Reach 1 257     100yr NAT 490.00 730.66 735.51 735.09 736.75 0.008491 9.04 57.11 17.72 0.80

Reach 1 257     100yr EXISTING 490.00 730.66 735.51 735.09 736.75 0.008491 9.04 57.11 17.72 0.80

Reach 1 257     100yr PROPOSED 490.00 730.66 735.51 735.09 736.75 0.008491 9.04 57.11 17.72 0.80

Reach 1 161     100yr NAT 490.00 729.89 734.32 734.27 735.78 0.011245 9.86 52.59 18.44 0.92

Reach 1 161     100yr EXISTING 490.00 729.89 734.32 734.27 735.78 0.011245 9.86 52.59 18.44 0.92

Reach 1 161     100yr PROPOSED 490.00 729.89 734.32 734.27 735.78 0.011245 9.86 52.59 18.44 0.92

Reach 1 65      100yr NAT 490.00 728.93 733.48 733.22 734.76 0.009005 9.31 56.90 19.10 0.83

Reach 1 65      100yr EXISTING 490.00 728.93 733.48 733.22 734.76 0.009005 9.31 56.90 19.10 0.83

Reach 1 65      100yr PROPOSED 490.00 728.93 733.48 733.22 734.76 0.009005 9.31 56.90 19.10 0.83
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Appendix B:  
Bridge Plan and Profile 
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Appendix C:  
Roadway Plan & Profile 
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Project ID:

Team:ATC No.:

Project:

Page 1 of 2

Priority:

5462320

Dane/Neel-Schaffer6

DB Bridge Package 20 

10/5/2023Med

Description (required):
This ATC is to accelerate the design schedule by eliminating the Preliminary Roadway Submittal to expedite the overall 
project schedule by beginning the Right-of-Way Acquisition, Environmental Permitting and Utility Coordination & 
Relocations sooner.  We propose to begin our Roadway Submittals with the Right-of-Way Submittal Pacakge that will 
include the Road Geotechnical Report.  By getting these Right-of-Way plans approved sooner, we can proceed with 
Right-of-Way Acquisition, Environmental Permitting and Utility Coordination/Reloctions sooner to accelerate the overall 
project schedule.  

Usage:
This ATC will be used for the Roadway Design Submittal packages for all sites.  The Preliminary Bridge Plan Submittal 
Packages will be provided for all sites in accordance with the RFP requirements.

Deviations (required):
Exhibit 4z - Section 2.0 SUBMITTAL PACKAGES

Justification:
The Roadway Plans will be developed beyond the preliminary submittal level for the Technical Proposal.  By eliminating 
the Preliminary Roadway Submittal, we eliminate the review process for those packages and will reduce the overall 
design & construction schedule.  By getting our Right-of-Way plans approved sooner, we can begin Right-of-way 
Acquisition, Utility Coordination/Relocations, Environmental Permitting and construction quicker.

Schedule:
The overall design & construction schedule will be accelerated by beginning Right-of-way Acquisition, Utility 
Coordination, Environmental Permitting, Utility Coordination/Relocation and construction quicker.

Impacts:
There are no negative impacts associated with this ATC.

History:
Similar ACT's have been approved by SCDOT on DB Bridge Packages in 2020 and 2021.

Risks:
The Dane/Neel-Schaffer Team assumes responsibility for any risks associated with design review comments.

Costs (required):
The cost savings for this ATC is based on time savings for the DB Team and for SCDOT by eliminating 7 review cycles (1 
for each of the 7 sites).  It will reduce overall contract time by accelerating the design & construction schedule. 
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Quality:
There will be no impact to quality or performance of the bridge/roadway with the implementation of this ATC.

Operations & Maintenance:
There is no negative impact to long term operations & maintenance anticipated with this ATC.  
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Discipline Concept Response Justification Final?

1 Structures Reduction in bridge length for S-292. Approved Yes

Formal ATCs (S-292 Only)
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Project ID:

Team:ATC No.:

Project:
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Priority:

5462320

Dane/Neel-Schaffer7

DB Bridge Package 20 

11/22/23High

Description (required):
Proposed reduction in bridge length for S-292 (Plantation Rd) over Bear Creek in  Lancaster County.

Usage:
Our team is proposing to use a 4 span bridge with a total length of 270 ft for S-292 over Bear Creek using a 
span arrangement of 90'-40'-100'-40'.  The channel span is 100' long.

Deviations (required):
This bridge length would deviate from the minimum bridge length of 330 ft required in Attachment B of the RFP. 

Justification:
Based on our review of the site, the proposed bridge layout and the hydro model, we have determined that a 270 ft 
long bridge (with spans of 90' - 40' - 100' - 40') would be feasible at this site.  We are including the Bridge Hydraulic 
Analysis Report, Bridge Plan and Profile Drawing and Roadway Plan & Profile for justification.  The supporting 
information shows that with the 270 ft long bridge, we meet the minimum toe of fill setbacks to top of bank and the 
hydraulic requirements for freeboard and backwater.  A Gabion Wall may be utilized as noted on drawing.

Schedule:
Approval of this ATC will allow a construction saving of 4 weeks based on the reduced bridge length.

Impacts:
This ATC will reduce required right-of-way, impacts to environmental resources and overall roadway length.

History:
Dane Construction and Neel-Schaffer, Inc. both have extensive experience in the design and construction of box 
beams and cored slabs of similar length.

Risks:
No risks for SCDOT or others are anticipated due to this ATC.

Costs (required):
This reduction in bridge length will provide a cost savings of $165,000. 

Quality:
There will be no impact to quality or performance of the bridge/roadway with the implementation of this ATC.
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Operations & Maintenance:
There is no negative impact to long term operations & maintenance anticipated with this ATC.  The shorter bridge will 
slightly reduce operation and maintenance costs over the life of the bridge/roadway.
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Lancaster S-292 over Bear Creek 

Bridge Hydraulic Analysis for Alterna ve Technical Concept (ATC 7) 

The analysis presented in this document covers evaluaƟon and comparison of bridge hydraulic 

performance of the original SCDOT proposed design and the ATC design opƟon under consideraƟon for 

the Lancaster S-292 bridge replacement over Bear Creek. The evaluaƟon was performed using HEC-RAS 

version 6.3.1 soŌware. 

I. INTRODUCTION

Neel-Schaffer (NS) performed a bridge hydraulic analysis for the bridge replacement of the bridge in 

Lancaster County along S-292 (PlantaƟon Rd.) over Bear Creek. A preliminary bridge analysis was 

completed by McCormick Taylor to determine the minimum bridge length provided in the Request for 

Proposals, the results of which were used to determine the minimum bridge length of 330’. Based on an 

independent preliminary hydraulic analysis, Neel-Schaffer proposes an AlternaƟve Technical Concept of a 

four-span bridge totaling 270’ (90’-40’-100’-40’). All perƟnent data and supporƟng documentaƟon are 

provided below. 

This bridge is subject to the criteria found in SCDOT’s Requirement for Hydraulic Design Studies (2009). 

II. DESIGN CRITERIA

 Design Storm: 25-Year event

 Overtopping: roadway embankment may be overtopped at least 50 feet away from the bridge

ends for the design event. Overtopping shall be equal to or less than exisƟng overtopping.

 Freeboard: Shall not be less than 2 feet between the Low Chord elevaƟon and the proposed

25-Year event. Free surface flow shall be maintained through the bridge for the 100-Year event.

 Backwater: Shall be designed so that backwater for the 1% AEP flood is one (1) foot or less.

Backwater from downstream is not considered to consƟtute pressure flow. Backwater shall be

designed for the 1% AEP (100-year event) not to induce pressure flow from upstream creek

flows.

 The design criteria for S-292 as it relates to backwater from Cane Creek will be based on one of
the following scenarios. 1) If the backwater in the model developed for Cane Creek using
SCDOT(USGS Streamstats) flowrates is the same or greater than FEMA FIS backwater, S-292 shall
be designed for Creek flow with downstream backwater used only for overtopping calculaƟons. 2)
If the backwater in the model developed for Cane Creek using SCDOT (USGS Streamstats) flowrates
is less than the FEMA FIS backwater, S-292 shall be designed with Cane Creek used as the
downstream boundary condiƟon for the design model.

 FEMA flowrates shall be used to analyze for “No Impact” analysis and SCDOT (USGS Streamstats)
flows shall be used for bridge design.

 Low Chord: Shall not be less than exisƟng low chord elevaƟon.

 Bridge Ends: Bridge ends shall not be inside the limits of exisƟng bridge ends along the

centerline of roadway.

 Bridge Span ConfiguraƟon: minimum 5-foot setback from top of channel bank to centerline of

pile bents and 10-foot setbacks for pier substructures on overbanks.
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 Abutments: Provide a minimum of 10-foot abutment toe setback from the top of the channel

bank. A bench may be cut lower than the surveyed top-of-bank elevaƟon, provided that the

bench is cut higher than the ordinary-high-water elevaƟon used for the environmental

jurisdicƟonal stream delineaƟon.

 Future Greenway: provide a clearance envelope of 15’ wide by 8’ high to accommodate a future

greenway on the southern end of the bridge outside of the bridge ends fill and outside of the

channel.

III. MODEL UPDATES

The preliminary model was updated using the guidance of the HEC-RAS Hydraulic Reference Manual 

Version 5.0 dated February 2016. Below is a list of updates that were completed by Neel-Schaffer during 

the preliminary hydraulic design process. All models and subsequent updates were run in HEC-RAS 

version 6.3.1. 

 In ExisƟng and Proposed CondiƟons Models, ineffecƟve flow locaƟons and elevaƟons were

adjusted to 1:1 and 1.5:1 for contracƟon and expansion raƟos, respecƟvely.

 In ExisƟng CondiƟons Model, pier locaƟons were adjusted to 12 @ 15’ spans.

 In ExisƟng and Proposed CondiƟons Models, internal bridge cross secƟons were updated with

surveyed data.

 In the Proposed CondiƟons Model, a 2:1 sloping abutment was added.

 Using provided HEC-2 data from SCDOT, Cane Creek model was analyzed for backwater

comparison between FIS and USGS flows to determine the appropriate downstream boundary

condiƟons for Bear Creek. The result of the analysis for Bear Creek was to use the normal depth

for the downstream boundary condiƟon (i.e., OpƟon 1 stated in SecƟon 2.2.1.1 in the RFP with

Addendum 2).

The four-span 270’ bridge with the changes men oned above applied provides a 100-year backwater 

of 0.17’ and 2.87’ of 25-year freeboard. 

IV. CONCLUSION AND RESULTS

The HEC-RAS analysis showed that the 270’ single span bridge meets the RFP requirements. No adverse 

effects are present at the adjacent, upstream, and downstream properƟes due to the shortening of the 

bridge. No residenƟal homes are in the floodplain within the limits of the study.  

Table 1 below shows a summary of the updated hydraulic results compared to the preliminary RFP 

results for the Lancaster County bridge along S-292. 
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Table 1: Summary of Results 

Criteria 
SCDOT RFP 

Existing  
Model* 

SCDOT RFP 
Preliminary  

Model* 

Neel-Schaffer  
Existing 
Model 

Neel-Schaffer 
Revised  
Model 

25-Year WSE (ft) 435.02 434.63 434.61 434.53 

100-Year WSE (ft) 436.19 436.11 435.96 435.85 

100-Year Backwater (ft) 0.36 0.11 0.28 0.17 

25-Year Freeboard (ft) -0.66 3.11 0.25 2.87 

Low Chord Elevation (ft) 434.36 437.74 434.36 437.40 

Bridge Length (ft) 180 330 180 270 

Span Arrangement 12 @  15' 50'-50'-90'-100'-40' 12 @ 15' 90'-40'-100'-40' 

*All values were pulled from the Preliminary Hydraulic Analysis Report.
See Appendix B for bridge plan and profile showing that all setback requirements are met.

NOTE:  As stated previously, our team determined that Option 1 as stated in Section 2.2.1.1 in the RFP 
with Addendum 2 controls the hydraulic analysis and design.  Our team constructed separate models 
for Cane Creek and Bear Creek in the interest of time for this ATC submittal using FEMA starting water 
surface elevations at Cane Creek Cross Section ‘J’ along with Regression discharges to determine that 
the Cane Creek water surface profile equaled or exceeded FEMA’s 1% AEP profile.  Therefore, a 
normal depth boundary condition was utilized for the enclosed Bear Creek HEC-RAS analysis and only 
the Bear Creek model was included in the appendix for simplicity.  The combined Cane Creek/Bear 
Creek model starting at Cross Section ‘J’ with a junction at the Bear Creek confluence will be provided 
with the final ATC submittal.

V. ATTACHMENTS

• Appendix A: Updated HEC-RAS Outputs

• Appendix B: Bridge Plan

• Appendix C: Roadway Plan



 

 

 

 

 

 

 

Appendix A:  

Natural, Exis�ng, and Proposed Model 

Updated HEC-RAS Outputs 

for 25-year and 100-year Events 
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HEC-RAS   River: BearCreek   Reach: Reach 1    Profile: 25 yr

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)  

Reach 1 8245    25 yr NAT 6490.00 417.00 434.25 434.56 0.000838 5.75 3660.63 1222.35 0.27

Reach 1 8245    25 yr EXISTING 6490.00 417.00 434.61 434.84 0.000659 5.19 4102.01 1247.33 0.24

Reach 1 8245    25 yr PROPOSED 6490.00 417.00 434.53 434.77 0.000698 5.32 3993.75 1241.47 0.25

Reach 1 8141    25 yr NAT 6490.00 416.48 434.29 434.45 0.000454 4.12 4431.22 1197.94 0.20

Reach 1 8141    25 yr EXISTING 6490.00 416.48 434.63 426.86 434.76 0.000374 3.80 4839.60 1210.04 0.18

Reach 1 8141    25 yr PROPOSED 6490.00 416.48 434.55 426.87 434.68 0.000392 3.88 4738.80 1207.03 0.18

Reach 1 8045    25 yr NAT 6490.00 417.00 434.32 434.39 0.000284 3.21 4854.51 1230.16 0.16

Reach 1 8045    25 yr EXISTING 6490.00 417.00 434.64 431.00 434.70 0.000230 2.94 5252.62 1248.55 0.14

Reach 1 8045    25 yr PROPOSED 6490.00 417.00 434.56 431.06 434.62 0.000243 3.01 5148.90 1243.79 0.15

Reach 1 7739    25 yr NAT 6490.00 417.99 434.30 434.33 0.000112 2.14 5564.81 1262.16 0.11

Reach 1 7739    25 yr EXISTING 6490.00 417.99 434.61 428.95 434.64 0.000092 1.97 5967.91 1269.92 0.10

Reach 1 7739    25 yr PROPOSED 6490.00 417.99 434.53 428.95 434.56 0.000096 2.01 5860.55 1268.01 0.11

Reach 1 7713     S292            BR U 25 yr EXISTING 6490.00 417.99 434.22 429.24 434.55 0.002613 4.90 1286.22 169.01 0.20

Reach 1 7713     S292            BR U 25 yr PROPOSED 6490.00 417.99 434.20 428.95 434.48 0.000681 4.67 1646.45 247.98 0.19

Reach 1 7713     S292            BR D 25 yr EXISTING 6490.00 415.87 434.22 425.75 434.44 0.002004 4.05 1521.72 169.03 0.16

Reach 1 7713     S292            BR D 25 yr PROPOSED 6490.00 415.87 434.21 425.45 434.43 0.000375 4.18 1880.54 248.03 0.15

Reach 1 7676    25 yr NAT 6490.00 415.87 434.29 434.32 0.000077 1.92 6582.95 1327.65 0.09

Reach 1 7676    25 yr EXISTING 6490.00 415.87 434.31 425.44 434.34 0.000076 1.91 6608.81 1328.46 0.09

Reach 1 7676    25 yr PROPOSED 6490.00 415.87 434.31 425.45 434.33 0.000073 2.07 6601.03 1328.21 0.09

Reach 1 7452    25 yr NAT 6490.00 417.80 434.25 434.29 0.000162 2.68 6275.53 1380.80 0.14

Reach 1 7452    25 yr EXISTING 6490.00 417.80 434.27 431.01 434.31 0.000160 2.67 6299.05 1381.39 0.14

Reach 1 7452    25 yr PROPOSED 6490.00 417.80 434.27 431.01 434.31 0.000160 2.67 6299.00 1381.39 0.14

Reach 1 7355    25 yr NAT 6490.00 417.82 434.19 434.27 0.000266 3.55 6309.93 1462.31 0.18

Reach 1 7355    25 yr EXISTING 6490.00 417.82 434.20 430.81 434.28 0.000265 3.54 6324.39 1462.66 0.18

Reach 1 7355    25 yr PROPOSED 6490.00 417.82 434.20 430.79 434.28 0.000264 3.54 6324.34 1462.65 0.18

Reach 1 7005    25 yr NAT 6490.00 417.66 434.13 434.18 0.000219 2.87 7095.14 1700.96 0.16

Reach 1 7005    25 yr EXISTING 6490.00 417.66 434.13 430.13 434.19 0.000219 2.87 7105.83 1701.20 0.16

Reach 1 7005    25 yr PROPOSED 6490.00 417.66 434.13 430.29 434.19 0.000219 2.87 7105.78 1701.20 0.16

Reach 1 6900    25 yr NAT 6490.00 417.65 434.08 434.16 0.000277 3.21 7029.35 1702.36 0.18

Reach 1 6900    25 yr EXISTING 6490.00 417.65 434.08 429.58 434.16 0.000276 3.21 7032.10 1702.40 0.18

Reach 1 6900    25 yr PROPOSED 6490.00 417.65 434.08 429.58 434.16 0.000276 3.21 7032.18 1702.40 0.18

Reach 1 6804    25 yr NAT 6490.00 417.62 434.04 434.12 0.000419 4.39 7457.83 1701.93 0.20

Reach 1 6804    25 yr EXISTING 6490.00 417.62 434.04 434.12 0.000419 4.39 7457.83 1701.93 0.20

Reach 1 6804    25 yr PROPOSED 6490.00 417.62 434.04 434.12 0.000419 4.39 7457.85 1701.93 0.20

Reach 1 5374    25 yr NAT 6490.00 413.97 432.22 433.05 0.001333 8.36 1288.40 244.83 0.39

Reach 1 5374    25 yr EXISTING 6490.00 413.97 432.22 433.05 0.001333 8.36 1288.40 244.83 0.39

Reach 1 5374    25 yr PROPOSED 6490.00 413.97 432.22 433.05 0.001333 8.36 1288.40 244.83 0.39

Reach 1 5241    25 yr NAT 6490.00 413.97 432.43 432.80 0.000623 5.44 1990.14 465.93 0.27

Reach 1 5241    25 yr EXISTING 6490.00 413.97 432.43 432.80 0.000623 5.44 1990.14 465.93 0.27

Reach 1 5241    25 yr PROPOSED 6490.00 413.97 432.43 432.80 0.000623 5.44 1990.14 465.93 0.27

Reach 1 4207    25 yr NAT 6490.00 415.64 431.55 427.99 431.98 0.001012 6.41 1761.48 562.22 0.34

Reach 1 4207    25 yr EXISTING 6490.00 415.64 431.55 427.99 431.98 0.001012 6.41 1761.48 562.22 0.34

Reach 1 4207    25 yr PROPOSED 6490.00 415.64 431.55 427.99 431.98 0.001012 6.41 1761.48 562.22 0.34

Reach 1 3175    25 yr NAT 6490.00 414.82 428.95 426.99 430.23 0.003002 9.87 1694.98 1211.86 0.57

Reach 1 3175    25 yr EXISTING 6490.00 414.82 428.95 426.99 430.23 0.003002 9.87 1694.98 1211.86 0.57

Reach 1 3175    25 yr PROPOSED 6490.00 414.82 428.95 426.99 430.23 0.003002 9.87 1694.98 1211.86 0.57

LANCASTER S-292 HEC-RAS 25-YEAR OUTPUT TABLE



  

HEC-RAS   River: BearCreek   Reach: Reach 1    Profile: 100 yr

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)  

Reach 1 8245    100 yr NAT 9140.00 417.00 435.71 435.92 0.000652 5.42 5587.67 1433.28 0.24

Reach 1 8245    100 yr EXISTING 9140.00 417.00 435.99 436.17 0.000552 5.05 5990.94 1446.60 0.22

Reach 1 8245    100 yr PROPOSED 9140.00 417.00 435.88 436.06 0.000591 5.20 5822.44 1441.04 0.23

Reach 1 8141    100 yr NAT 9140.00 416.48 435.71 435.85 0.000424 4.25 6173.86 1280.06 0.19

Reach 1 8141    100 yr EXISTING 9140.00 416.48 435.98 430.81 436.11 0.000370 4.03 6528.33 1292.83 0.18

Reach 1 8141    100 yr PROPOSED 9140.00 416.48 435.87 430.81 436.00 0.000392 4.12 6379.74 1287.49 0.19

Reach 1 8045    100 yr NAT 9140.00 417.00 435.73 435.80 0.000241 3.18 6645.42 1309.25 0.15

Reach 1 8045    100 yr EXISTING 9140.00 417.00 435.99 431.77 436.05 0.000210 3.00 6986.21 1322.89 0.14

Reach 1 8045    100 yr PROPOSED 9140.00 417.00 435.87 431.79 435.93 0.000223 3.08 6834.66 1316.84 0.14

Reach 1 7739    100 yr NAT 9140.00 417.99 435.71 435.74 0.000098 2.17 7370.87 1299.26 0.11

Reach 1 7739    100 yr EXISTING 9140.00 417.99 435.96 431.19 435.99 0.000086 2.06 7704.73 1315.29 0.10

Reach 1 7739    100 yr PROPOSED 9140.00 417.99 435.85 431.36 435.88 0.000091 2.11 7552.31 1306.67 0.11

Reach 1 7713     S292            BR U 100 yr EXISTING 9140.00 417.99 435.96 431.35 435.99 3.79 2722.55 984.12 0.16

Reach 1 7713     S292            BR U 100 yr PROPOSED 9140.00 417.99 435.66 431.04 435.83 0.000795 3.77 2013.08 255.10 0.14

Reach 1 7713     S292            BR D 100 yr EXISTING 9140.00 415.87 435.72 427.70 435.83 3.17 2760.25 1016.90 0.15

Reach 1 7713     S292            BR D 100 yr PROPOSED 9140.00 415.87 435.66 427.19 435.81 0.000482 3.45 2245.69 255.10 0.12

Reach 1 7676    100 yr NAT 9140.00 415.87 435.70 435.73 0.000074 2.00 8507.24 1395.20 0.09

Reach 1 7676    100 yr EXISTING 9140.00 415.87 435.72 427.19 435.75 0.000073 1.99 8532.24 1395.91 0.09

Reach 1 7676    100 yr PROPOSED 9140.00 415.87 435.72 427.18 435.75 0.000070 2.16 8525.13 1395.71 0.09

Reach 1 7452    100 yr NAT 9140.00 417.80 435.67 435.71 0.000147 2.75 8261.86 1423.84 0.13

Reach 1 7452    100 yr EXISTING 9140.00 417.80 435.69 431.71 435.72 0.000146 2.74 8284.32 1424.29 0.13

Reach 1 7452    100 yr PROPOSED 9140.00 417.80 435.69 431.72 435.72 0.000146 2.74 8284.24 1424.29 0.13

Reach 1 7355    100 yr NAT 9140.00 417.82 435.62 435.69 0.000233 3.57 8434.53 1510.80 0.17

Reach 1 7355    100 yr EXISTING 9140.00 417.82 435.63 431.99 435.70 0.000232 3.56 8450.35 1511.26 0.17

Reach 1 7355    100 yr PROPOSED 9140.00 417.82 435.63 432.03 435.70 0.000232 3.56 8450.29 1511.25 0.17

Reach 1 7005    100 yr NAT 9140.00 417.66 435.56 435.61 0.000187 2.90 9576.76 1751.32 0.15

Reach 1 7005    100 yr EXISTING 9140.00 417.66 435.57 431.26 435.62 0.000187 2.90 9590.28 1751.58 0.15

Reach 1 7005    100 yr PROPOSED 9140.00 417.66 435.57 431.26 435.62 0.000187 2.90 9590.18 1751.58 0.15

Reach 1 6900    100 yr NAT 9140.00 417.65 435.52 435.59 0.000244 3.30 9507.77 1735.74 0.17

Reach 1 6900    100 yr EXISTING 9140.00 417.65 435.52 431.17 435.60 0.000244 3.30 9513.38 1735.80 0.17

Reach 1 6900    100 yr PROPOSED 9140.00 417.65 435.52 431.17 435.60 0.000244 3.30 9513.40 1735.80 0.17

Reach 1 6804    100 yr NAT 9140.00 417.62 435.50 435.55 0.000355 4.30 9957.53 1739.43 0.19

Reach 1 6804    100 yr EXISTING 9140.00 417.62 435.50 435.55 0.000355 4.30 9957.53 1739.43 0.19

Reach 1 6804    100 yr PROPOSED 9140.00 417.62 435.50 435.55 0.000355 4.30 9957.50 1739.43 0.19

Reach 1 5374    100 yr NAT 9140.00 413.97 432.74 430.78 434.33 0.002433 11.56 1442.64 390.70 0.53

Reach 1 5374    100 yr EXISTING 9140.00 413.97 432.74 430.78 434.33 0.002433 11.56 1442.64 390.70 0.53

Reach 1 5374    100 yr PROPOSED 9140.00 413.97 432.74 430.78 434.33 0.002433 11.56 1442.64 390.70 0.53

Reach 1 5241    100 yr NAT 9140.00 413.97 433.42 433.91 0.000805 6.51 2466.04 496.30 0.31

Reach 1 5241    100 yr EXISTING 9140.00 413.97 433.42 433.91 0.000805 6.51 2466.04 496.30 0.31

Reach 1 5241    100 yr PROPOSED 9140.00 413.97 433.42 433.91 0.000805 6.51 2466.04 496.30 0.31

Reach 1 4207    100 yr NAT 9140.00 415.64 432.46 430.97 432.93 0.001100 7.04 2290.37 589.69 0.36

Reach 1 4207    100 yr EXISTING 9140.00 415.64 432.46 430.97 432.93 0.001100 7.04 2290.37 589.69 0.36

Reach 1 4207    100 yr PROPOSED 9140.00 415.64 432.46 430.97 432.93 0.001100 7.04 2290.37 589.69 0.36

Reach 1 3175    100 yr NAT 9140.00 414.82 429.89 429.83 431.10 0.003002 10.52 2884.44 1311.31 0.58

Reach 1 3175    100 yr EXISTING 9140.00 414.82 429.89 429.83 431.10 0.003002 10.52 2884.44 1311.31 0.58

Reach 1 3175    100 yr PROPOSED 9140.00 414.82 429.89 429.83 431.10 0.003002 10.52 2884.44 1311.31 0.58

LANCASTER S-292 HEC-RAS 100-YEAR OUTPUT TABLE
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D.S. = 40 MPH
eMAX = 4%

P.C. - LG% = RETAIN EXISTING
e = 2.8%

P.T. - LG% = 0.58%

D.S. = 40 MPH
eMAX = 4%
e = 2.2%
P.C. - LG% = 0.58%
P.T. - LG% = 0.58%
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