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Basic Project Information

What is the Project Name?
Fixing LOw Water Bridges for Emergency, 
Transportation, Technology, Equity, and Resilience” 
Project (FLOW BETTER)

What is the Project Name? Who is the Project 
Sponsor? North Carolina Department of Transportation

Was an application for USDOT discretionary grant 
funding for this project previously submitted? RAISE 2022 FLOW BETTER

A project will be evaluated for eligibility for 
consideration for all three programs, unless the 
applicant wishes to opt out of being evaluated for one 
or more of the grant programs

X_ Opt-out of Mega?

X_ Opt-out of INFRA?

___ Opt Out of Rural?

Project Costs

MPDG Request Amount Exact Amount in year-of-expenditure dollars: 
$ 27,587,255

Estimated Other Federal Funding (excl. MPDG) Estimate in year-of-expenditure dollars: $0

Estimated Other Federal Funding (excl. MPDG) further 
Detail

Other federal funding from Federal Formula dollars: $0
Other Federal funding being requested from other 
USDOT Grant Opportunities? $10.73 million
From what programs? 2022 Rebuilding American 
Infrastructure with Sustainability and Equity (RAISE)

Estimated non-Federal funding Estimate in year-of-expenditure dollars: $9.2 million
Future Eligible Project Cost (Sum of previous three 
rows) Estimate in year-of-expenditure dollars: $36.8 million

Previously incurred project costs (if applicable) Estimate in year-of-expenditure dollars: $149,993
Total Project Cost (Sum of ‘previous incurred’ and 
‘future eligible’) Estimate in year-of-expenditure dollars: $36.9 million

Rural: Amount of Future Eligible Costs by Project Type

1. A highway, bridge, or tunnel project eligible under 
National Highway Performance Program: $0
2. A highway, bridge, or tunnel project eligible under 
Surface Transportation Block Grant: $0
3. A highway, bridge, or tunnel project eligible under 
Tribal Transportation Program: $0
4. A highway freight project eligible under National 
Highway Freight Program: $0
5. A highway safety improvement project, including a 
project to improve a high risk rural road as defined by 
the Highway Safety Improvement Program: $0
6. A project on a publicly-owned highway or bridge 
that provides or increases access to an agricultural, 
commercial, energy, or intermodal facility that 
supports the economy of a rural area: $36.9 million
7. A project to develop, establish, or maintain 
an integrated mobility management system, a 
transportation demand management system, or on-
demand mobility service N/A
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Project Location
State(s) in which project is located  North Carolina

INFRA: Small or Large project N/A
Urbanized Area in which project is located, if 
applicable  N/A

Population of Urbanized Area (According to the 2010 
Census)  N/A

Is the project located (entirely or partially) in Area 
of Persistent Poverty or Historically Disadvantaged 
Community?

Areas of Persistent Poverty:
37009970500
37005950100

Is the project located (entirely or partially) in Federal or 
USDOT designated areas?

Yes – Opportunity Zones
37027031100
37009970400
37193961100

Is the project currently programmed in the:                                              
• TIP    
• STIP                                                                                            
• MPO Long Range Transportation Plan    
• State Long Range Transportation Plan                                  
• State Freight Plan 

Bridge #16 (960730) is programmed in NCDOT’s 
2022-2029 STIP
The remaining bridges will be added to the STIP one 
month before construction start (see Section 7.2 for 
a detailed schedule and Section 8 for description on 
the delivery process) 

Application Information

Supplemental Materials are available online at: 
 https://connect.ncdot.gov/resources/MPDG2022-LowWater/Pages/default.aspx

Contact Name: Mark T. Gibbs, P.E.

Email: mgibbs@ncdot.gov 

Telephone: 919-707-2511  

Project Type: Capital Grant Request, Highway/Road, Rural  
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01. Project Description
The “Fixing LOw Water Bridges for Emergency, Transportation, 
Technology, Equity, and Resilience” Project (“FLOW BETTER” or 
“the Project”) will reconstruct 25 bridges across 6 rural western 
North Carolina counties—Allegany, Ashe, Avery, Caldwell, Watauga, 
and Wilkes. The Project aims to improve safety, resilience, economic 
competitiveness, mobility, access to services, and equity by 
reconstructing critical infrastructure assets, including 24 low-water 
bridges and one bridge with pedestrian fatalities. 

The 24 low-water bridges included in this Project have reached or 
exceeded the end of their useful life. They are characterized by sub-
standard barrier railings, obsolete timber decking and substructures, 
and significant weight limit restrictions (known as “posted bridges”). 
These bridges experience frequent overtopping and are prone to 
severe flooding and washouts that restrict access for emergency 
responders, school buses, on-demand transit, and other essential 
services during and after extreme weather events. These facilities are 
in immediate need of replacement to bring the bridges into a state of 
good repair; remove barriers for individuals and communities to transportation, jobs, and business 
opportunities; improve safety for all modes of travel; support the local economy; and improve the 
resilience of at-risk infrastructure that is vulnerable to the continuing impacts of climate change.

Definition: 
A low-water bridge is 
a structure designed 
and built to withstand 
occasional overtopping 
by floodwaters. Low-
water bridges are built to 
keep low-volume roads 
open when surrounding 
terrain does not permit 
approaches to a higher 
bridge or when the cost of 
a higher bridge cannot be 
justified. 

Location
25 bridges are located in 6 counties in 
rural Western North Carolina: Alleghany, 
Ashe, Avery, Caldwell, Watauga, and Wilkes 
Counties

Project Snapshot
Purpose
The Project aims to adress barriers to opportunity, 
improve multimodal access, freight movement, safety, 
quality of life, economic competitiveness and job 
creation, and the resilience of critical infrastructure 
assets by reconstructing a total of 25 bridges, 
including 24 low water bridges and 1 bridge with 
pedestrian fatalities.

Estimated Completion Date
September 2028

Project Cost

NCDOT Match 

MPDG Funding 
Request 

Areas of 
Persistent 
Poverty 

$36.9 million (YOE$)

$9.2 million (YOE$)

$27.6 million (YOE$) 

40% of bridges 
serve Areas of 
Persistent Poverty*

Application Materials
https://connect.ncdot.gov/resources/
MPDG2022-LowWater/Pages/default.aspx.  

*Six of the 25 bridges (24%) are in/adjacent to Areas of Persistent Poverty; and 10 total bridges serve Areas of Persistent
Poverty (within 3 miles)
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The Project will replace each included bridge with a context-sensitive 
design as follows:
• Twenty-four low-water bridges will be replaced with new structures designed to meet 

current North Carolina Department of Transportation (NCDOT) and Federal standards, 
making them more resilient to flooding and addressing maintenance challenges. 

• One bridge will be reconstructed to address scouring of soil around one of the bents, 
poor condition of the substructure, and bents in the water which increase drift potential.

• One will be reconstructed to address safety and connectivity concerns for bicyclists and 
pedestrians, including the addition of sidewalks, to mitigate recent pedestrian fatalities

• Each bridge will be raised as close to the 25-year storm elevation as its physical setting 
will allow, reducing the frequency of overtopping and increasing reliability. 

• Replacement structures will be constructed with concrete decks and modern 
superstructures to improve accessibility and maintenance requirements. 

• Barrier rails will be installed to meet current standards, providing improved protection to 
motorists and pedestrians/bicyclists, while allowing water to flow through if overtopped. 

• Nineteen bridges are currently single-lane structures connecting two-lane roadways; 
these bridges will be widened to two lanes.

• Six bridges will include flood gages that provide flood warning and water-level monitoring. 
This information will support the application of the Flood Inundation Mapping and Alert 
Network Tool (FINMAN) and BridgeWatch, two modeling programs that allow NCDOT 
to use the information from the flood gages to run simulations and forecasts as storm 
events unfold to predict future inundation by location and stresses on bridges. This 
information is vital when planning a storm response or screening investments to improve 
the resilience of the network and is of particular importance to the protection of isolated 
households in the region who have no other means of ingress or egress.

• Six bridges will be upgraded with conduit to accommodate future fiber-optic cable 
installation, thereby improving Internet access and bolstering economic competitiveness, 
while removing barriers to opportunity for disadvantaged rural populations.

Bridge #13 on Brown Road, flooded Bridge #12 on Liberty Grove Church Road
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1.1 Transportation 
Challenges 
Recurrent flooding and overtopping from 
precipitation and extreme weather events is an 
ongoing challenge for the Project’s bridges. The 
2020 North Carolina Climate Risk Assessment 
and Resilience Plan found that climate change is 
likely to increase the incidence of severe weather 
events accompanied by heavy precipitation, 
thereby increasing the potential for flooding, and 
that heavy precipitation from more intense and 
frequent storms can cause significant damage 
to infrastructure assets in the state. Five of the 
counties in the Project area were identified by the 
Federal Emergency Management Agency (FEMA) 
as at-risk for severe winter storms and flooding 
events,1 while four of the six Project area counties 
are at high risk for winter storm and freeze, severe 
thunderstorms and windstorms, flooding, and 
wildfire.2 

These weather events are increasing in intensity 
and frequency due to the impacts of climate 
change, significantly affecting the reliability 
and safety of the Project’s bridges, which are 
vulnerable to hazards caused by such weather 
conditions. Recurrent flooding from events leads 
to overtopping and closures of the Project’s low-
water bridges, which subsequently limits mobility 
and access to essential services, creates safety 
hazards, leads to maintenance challenges, and 
reduces the region’s economic competitiveness 
and social cohesion.

For example, by the time Hurricane Florence hit 
western North Carolina in 2018, it had weakened 
to a tropical depression. While initially projected 
rain totals of 10 inches did not occur, most of 
Ashe and Watauga Counties still received up 
to four inches of rain. This amount was enough 
to submerge every low-water bridge in Ashe 
County, according to reports in the High Country 
Press (September 17, 2018). No bridge could 
reopen until NCDOT had completed an inspection 
and needed repairs had been made.

1 NCDPS. (2018). State of North Carolina Hazard Mitigation Plan. NCDPS 
2 High Country Regional Hazard Mitigation Plan. (2012)
3 TIMS Incidents Spreadsheet. See BCA Technical Memo for more information
4 Interview with Ashe County Emergency Services Director. June 24, 2019.

Other severe weather events in recent history 
have caused more extensive damage. In February 
of 2022 alone, two Project bridges were closed 
due to flooding and during Hurricane Fred in 
August 2021, eight bridges were closed due to 
highwater.3 In 2004, the aftermaths of Tropical 
Storm Frances and Hurricane Ivan caused 
between 6-to-20 inches of rain to fall within a 10-
day period across the Project counties, resulting 
in significant flood and debris-flow damages, 
economic losses, environmental damages, and 
11 deaths. 

These challenges wrought by flooding in these 
areas are particularly harmful to rural, low-income 
populations who depend on local bridges for 
access to jobs and services. Additionally, when 
Project bridges are closed or impassable due to 
flooding, detours are required, making it more 
time-consuming for emergency responders 
to reach residents. Ashe County Emergency 
Services has reported that these accessibility 
challenges increase emergency service response 
times by up to ten minutes for a significant 
number of private homes.4 Moreover, there are no 
detour routes available for 10 bridges, stranding 
nearby residents and preventing them from 
accessing essential services such as grocery 
stores, jobs, schools, and health care during flood 
events. By reducing the frequency and duration 
of bridge closures due to flooding, the Project will 
thus improve the ability of emergency responders 
to reach remote populations during emergency 
events and disasters, assist local residents with 
community access during severe weather events, 
and reduce overall VMT in the region.  

NCDOT’s ability to maintain the Project bridges in 
a state of good repair is also affected by repeated 
flooding. Most Project bridges are constructed 
of timber and steel I-beams, which are vulnerable 
to corrosion and structural issues from ongoing 
exposure to water. In addition, several existing 
bridge spans are prone to collecting debris due 
to inadequate lengths. When these bridges flood, 
excessive amounts of debris are deposited 
upon them. The debris adds stress to the bridge 
and accelerates scour. A significant number 
of man-hours and resources from NCDOT are 
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While the impacts and challenges posed by 
each individual Project bridge are small, they 
all filter through the economy in multiple small 
but meaningful ways, and together pose 
cumulatively significant challenges to the safety 
and quality of life of local residents, as well as to 
the environmental sustainability and economic 
competitiveness of the region.

required to remove and dispose of the debris 
and to verify the structural integrity of the 
Project bridges, further extending the impact 
of flooding events. By replacing these bridges, 
maintenance can be completed more efficiently 
while core infrastructure assets are restored 
and modernized. The new bridges will be more 
resilient to climate-related risks in the region and 
will be designed to minimize debris collection and 
frequency of overtopping and wash-out events, 
to minimize how often the bridges are closed or 
impassable.

Section 5.2 addresses the challenges that 
NCDOT faces to maintain current bridges in a 
state of good repair, which also creates safety 
concerns that are discussed in Section 5.1. 

Even during typical operating conditions, these 
bridges pose multiple challenges to community 
safety, as the bridges do not meet current 
Federal and NCDOT design safety standards. 
For instance, 19 of the Project bridges are 
single-lane facilities, and 24 do not have barrier 
rails, making them particularly dangerous in the 
event of pedestrian involvement with vehicular 
crashes. Indeed, there were two pedestrian 
fatalities as recently as June 5, 2021, during a 
hit-and-run collision on Bridge #16. The Project 
seeks to mitigate such fatal risks by redesigning 
FLOW BETTER bridges to meet current design 
standards, widen single-lane bridges to double-
lane facilities, and include sidewalk facilities 
where necessary (including on Bridge #16), to 
reduce the potential for crashes with fatalities 
and injuries, and promote safety and mobility for 
both motorized and non-motorized travel modes.

Another transportation challenge addressed 
by the Project is weight restrictions. Twenty-
three of the FLOW BETTER bridges are posted 
for reduced loads. This makes it difficult and 

unsafe for emergency vehicles, school buses, 
and agricultural vehicles and equipment to 
traverse such posted bridges. Some posted 
Project bridges cannot support the weight of a 
school bus, requiring longer daily routes to reach 
households in more rural locations. These weight 
restrictions also inhibit the movement of goods 
related to the regionally significant Christmas 
tree farms and other agricultural industries 
that operate in the Project area. Improving the 
structural capacity and reliability of these bridges 
will thus improve the local transportation network 
and strengthen the local economy. 

Despite these existing challenges, Project 
bridges are still important access points 
for industries, residents (including many in 
demarcated “Areas of Persistent Poverty”), and 
essential services throughout North Carolina’s 
rural High Country. The Project will thus increase 
safety, bring infrastructure into a state of good 
repair, improve the local and regional economy, 
facilitate freight movement, create jobs, bolster 
resiliency in response to climate change impacts, 
protect the surrounding ecosystem, enhance 
residents’ quality of life, and form a more 
equitable transportation network. Furthermore, 
the Project will incorporate technology 
components such as conduit for broadband 
service and flood monitoring gages, which will 
enhance rural access to broadband and improve 
public safety during flooding events.
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1.2 Regional Transportation Infrastructure Investments
Funding sources for transportation projects in North Carolina are identified in a bi-annual State 
Transportation Improvement Program (STIP), developed in concert with federal and state revenue 
forecasts. In the 2020-2029 STIP, over $2.24 billion has been programmed for 162 transportation 
projects in Division 11, where the Project is located as shown in Figure 1.  

Even given such massive investment in 
transportation allocated to the Project region, 
North Carolina faces substantial challenges to 
funding infrastructure projects. Due to the generally 
remote and rural location of Project bridges, and 
the relatively small improvements in mobility 
and safety at these locations compared to other 
projects in the state, no Project bridge individually 
achieves a vehicular traffic score high enough to 
be considered for replacement with available state 
funds. While critical to ensuring safety, mobility, and 
the economic competitiveness of the impacted 
region, these bridges have failed to receive state 
funding due to their low traffic volumes. Without the 
federal funds sought through this grant application, 
these 25 bridges will continue to pose unsafe 
conditions and impair accessibility in the region 
without remedy, for the foreseeable future.
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Figure 1: STIP Projects in the Region

The Project bridges are in Alleghany, Ashe, Avery, 
Caldwell, Watauga, and Wilkes counties in the 
northwestern corner of North Carolina. Also 
known as North Carolina’s High Country, this 
region is nestled in the Blue Ridge Mountains 
and contains some of the highest mountains 
in the eastern US. These counties, part of the 
Appalachian Region of the eastern US are largely 
rural, with scenic small towns scattered about 
forested land and agricultural fields. Figure 2 
shows the location of Project bridges and Table 1 
highlights the primary features of each bridge. 

Historically, Appalachian regions of the U.S. 
have had a higher percentage of working poor 
and a higher poverty rate than other areas of 
the country; inhabitants there struggle with 
unemployment, low wages, lack of social 
services, educational disparities, and poorly 
5 Refer to supplemental materials for more information.
6 Six Project bridges are within or adjacent to the Census Tracts that qualify as Areas of Persistent Poverty 9703, 9705, 9501, and 
9607. There are also 10 Project bridges that serve Areas of Persistent Poverty (i.e. exist within a 3 miles of the aforementioned 
Census Tracts)
7 Refer to supplemental materials for more information.

developed infrastructure. All 25 Project bridges 
are located in such Appalachian rural areas; in 
addition, 6 are located in Areas of Persistent 
Poverty,5 and 4 are located in or adjacent to 
Opportunity Zones. FLOW BETTER aligns with 
the Justice40 Initiative and EO 13985 as 40.0% 
of the Project bridges serve Areas of Persistent 
Poverty.6 These conditions have contributed to 
the creation of transportation disadvantaged 
populations, including persons with disabilities, 
persons older than 65 years, and populations 
living in poverty that exceed county and state 
averages in proximity to the Project bridges. 
Poverty is a particular concern in this region; 
between 15% and 25% of residents in the Project 
counties are below the poverty level, which is 
measurably higher than the statewide average of 
14.7%.7 

02. Project Location
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These economic issues have deepened during 
the global COVID-19 pandemic, and been 
exacerbated by the ongoing opioid epidemic in 
the United States, which has been profoundly 
impactful in Rural Appalachia and worsened by 
job-loss and isolation during the pandemic.8 
Many residents of Appalachia face persistently 
high rates of mortality and poor economic 
outcomes as a result of wide-spread substance-
use disorders, insufficient access to basic 
subsistence-level needs such as healthy and 
affordable groceries,9 and large declines in 
employment.10

8 Miller, M., Rollston, R., Beatty, K., & Meit, M. (2020). Rural Appalachia Battling the Intersection of Two Crises: Rural Appalachia 
Battling the Intersection of Two Crises: COVID-19 and Substance Use Disorders COVID-19 and Substance Use Disorders. Journal of 
Appalachian Health Journal of Appalachian Health, 2(4), 86–91. 
9 Children’s Defense Fund Ohio. (2021). Food Deserts in Appalachia: The Impacts of COVID-19 on Families and Children - Children’s 
Defense Fund Ohio
10 Morgan, O., & Hoyle, J. (2020). Measuring the Economic Impacts of COVID- 19 Interruptions on the Regional Economy of 
Northwest North Carolina and its Businesses.

Furthermore, as the impacts of climate change 
continue to worsen, these areas will become 
more vulnerable to increasingly frequent and 
severe weather events. Not only will essential 
services such as emergency response and 
school bus transportation, be negatively 
impacted, but impoverished areas will face 
increasing challenges to their safety and quality 
of life, and Areas of Persistent Poverty will even 
more detrimentally affected.

Figure 2. Project Location Map
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Table 1. Bridge Inventory and Features

Bridge Structure ID Facility Water Body Crossed Additional Information

1 40480 SR1126 North Fork New River       

2 40093 SR1644 North Fork New River      

3 40047 SR1523 Helton Creek      

4 40048 SR1527 Helton Creek     

5 40304 SR1528 Helton Creek   

6 40343 SR1606 Cranberry Creek   

7 40183 SR1609 
(Closed) Cranberry Creek    

8 20082 SR1433 Brush Creek  
9 40509 SR1222 South Fork New River      

10 40466 SR1159 South Fork New River   
11 960655 SR1567 Wingler Creek   
12 40226 SR1105 South Fork New River    

13 40477 SR1104 South Fork New River    

14 960340 SR1355 South Fork Reddies River    

15 960341 SR1559 Mid Fork Reddies River     

16 960730 SR1185 Yadkin River    

17 960691 SR1170 Stony Fork Creek     

18 130349 SR1574 Johns River     

19 130130 SR1514 Yadkin River      

20 130275 SR1356 Johns River    

21 130185 SR1356 Johns River     

22 130186 SR1356 Johns River    

23 130317 SR1356 Johns River    

24 940319 SR1594 Watauga River     

25 50091 SR1326 Elk River     
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NCDOT will serve as the 2022 Multimodal Project Discretionary Grant Opportunity (MPDG) 2022 
Applicant and Recipient. NCDOT is the owner of Project ROW and will be responsible for administering 
the grant if selected for award, provide oversight of project delivery, and provide leadership in 
implementing FIMAN and BridgeWatch on selected Project bridges. NCDOT understands USDOT’s 
reporting requirements and maintains the records and accounting systems that will allow it to comply 
with the MPDG programs reporting and administration requirements. 

NCDIT is the leading provider of information technology services to state agencies, local 
governments, and educational institutions across North Carolina. NCDIT will serve as a resource for 
the Project around technical aspects of conduit installation and broadband infrastructure.

NCDOT and NCDIT routinely collaborate on projects and are committed to expanding broadband 
in rural North Carolina to remove barriers to opportunity for underserved populations and Areas of 
Persistent Poverty. Currently, NCDOT and NCDIT are successfully partnering to install broadband fiber 
across I-95, US-70, and US-74 corridors in North Carolina funded from previous INFRA grant awards. 

03. Project Parties

Posted weight 
limit

Bridge prone 
to flooding 
“overtopping”

School bus route

Timber 
construction

No detour Project adds 
conduit

Project adds 
flood gage

Pedestrian 
fatalities have 
occurred

Opportunity Zone Area of Persistent 
Poverty Zone

25 bridges in rural areas

6 bridges in/adjacent to and 10 
bridges serve Areas of Persistent Poverty 
(within 3 miles)10 

4 bridges in Opportunity Zones

FLOW BETTER invests in safety and access 
improvements in alignment with 
Executive Order (EO) 13985 and the 
Justice40 Initiative.

While this Project cannot fully address the 
myriad social and systemic issues affecting this 
region, the FLOW BETTER plan represents a 
significant investment in these overburdened 
communities which will help remove barriers 
to opportunity, improve access to employment 
and essential services, and improve safety. By 
bringing these bridges into a state of good repair 
and reducing the frequency, severity, and duration 
of overtopping and wash-out events, the Project 
will improve connectivity, safety, and economic 
opportunity for local, overburdened populations.
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Table 2: Sources and Uses of Funds for FLOW BETTER Project (YOE$M)

04. Grant Funds, Sources, and 

Funding Source Design ROW Utilities Construction Total
Non-Federal $1.35 $0.40 $0.45 $7.00 $9.20
MPDG $4.04 $1.21 $1.35 $20.99 $27.59
Other Federal* $0 $0 $0 $0 $0
Total $5.39 $1.61 $1.80 $27.99 $36.78

 
*NCDOT has applied for FY 2022 RAISE funding for FLOW BETTER

Uses of all Project Funding
This Project will likely not be completed without MPDG funding. The Project is estimated to cost $36.9 
million (YOE dollars), and this proposal requests $27.6 million (YOE dollars) in MPDG grant funding 
to implement the improvements. A non-Federal match of $9.2 million (YOE dollars) is committed to 
the Project and will be provided by NCDOT from the State Bridge Program (SBP). A letter of funding 
commitment from NCDOT is provided in the Supplemental Materials for this application.

The capital costs, sources, and uses of funds for all 25 Project bridges are summarized in Table 2 
below. The estimated project costs include adequate contingency to account for risks related to 
supply chain and cost volatility and unanticipated cost increases. Previously incurred expenses total 
$149,993 (YOE dollars) to perform certain preliminary engineering activities (see Section 8). A bridge-
by-bridge summary of estimated costs is included in the Supplemental Materials provided with this 
application.

The investments proposed in this application will generate a variety of benefits for residents, 
businesses, and travelers through the region, as well as North Carolina taxpayers. Some of these 
benefits can be quantified and captured in the benefit-cost analysis (BCA); some are described 
qualitatively in this narrative. Where benefits can be quantified in this narrative, they are expressed in 
discounted 2020$ over a 20-year benefit period for all 25 Project bridges, unless otherwise noted.

05. Project Outcomes

5.1 Safety 
The Project bridges are dangerous 
to traverse for both motorized 

and non-motorized users. Twenty-three of the 
Project bridges were built in or before 1975 and, 
therefore, do not meet Federal and state design 
and safety standards.11 Twenty-four Project 
bridges lack barrier railing, and instead, have a 
short wooden “curb” marking the edge of the 
bridge. These bridges are dangerous to cars and 
pedestrians and lack reflectors to aid drivers at 
night. Furthermore, 19 bridges are single-lane 
facilities on two-lane roads, requiring opposing 
traffic to “take turns” to cross the bridge. Lastly, 
22 Project bridges are posted and cannot safely 
11 Of the remaining two, one was constructed in the 1990’s and one was constructed in 2016. 

accommodate heavier vehicles and trucks. These 
factors contribute to systemic safety issues on 
the FLOW BETTER Bridges. 

Bridge #16 in Wilkesboro is particularly 
dangerous to pedestrians. On June 25, 2021, 
two Wilkes County residents experiencing 
residential insecurity were struck and killed 
in a hit-and-run collision. The condition of 
this bridge is of serious concern to the local 
community—a petition was circulated by the 
North Carolina Recovery Advocacy Project 
following the fatalities, receiving 361 signatures. 
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To address these safety concerns, the Project 
will add barrier railings and extra lanes where 
necessary to bring bridges up to current design 
and safety standards. NCDOT research shows 
that the addition of barrier railings can reduce 
the likelihood of fatalities and injuries by 32% and 
property damage only crashes by 18%. Similarly, 
Turner’s crash model demonstrates that the 
number of crashes per million vehicles decreases 
as bridge width increases, which demonstrates 
the benefit of widening Project bridges.12 FLOW 
BETTER supports a critical component of the 
National Roadway Safety Strategy by improving 
mobility for vulnerable populations in Areas of 
Persistent Poverty and rural Appalachian areas 
(see Section 2). With MPDG funding, Bridge #16, 
in particular, can be promptly replaced to include 
sidewalks to accommodate pedestrians and 
posted bridges can be upgraded to allow safer 
passage for heavier vehicles and trucks. FLOW 
BETTER aligns with NC’s Vision Zero goals,13 
aiming at designing infrastructure to protect 
users and decrease crashes, and contributes 
to the “Safer Roads” objective in the National 
Roadway Safety Strategy by incorporating 
design elements that offer layers of protection 
to prevent crashes from occurring. Lastly, the 
Project has additional safety benefits which are 
described in other sections. FLOW BETTER will 
reduce the likelihood of crashes by reducing VMT 
associated with detours as described in Section 
5.3.3; the Project will also serve vulnerable 
users by improving access to healthcare and 
emergency services as described in Section 5.5.  
Ultimately, the Project’s safety improvements 
will result in $5.9 million of benefits. 

12 Turner, D. S. (1984). Prediction of Bridge Accident Rates. Journal of Transportation Engineering, 110(1), 45–54
13 NC Vision Zero Initiative - Pledge to End Roadway Deaths. (2022, January 26). NC Vision Zero. 

5.2 State of Good 
Repair

Outdated infrastructure creates serious 
maintenance challenges and safety 
issues, decreases mobility, leads to less 
resilient infrastructure, and threatens future 
transportation network efficiency, mobility 
of goods, and potential economic growth. 
FLOW BETTER will bring rural transportation 
infrastructure into a state of good repair by 
addressing several existing transportation 
challenges as summarized in Table 3 (seen on 
page 11). 

These improvements will improve the safety 
and resiliency of the Project bridges while also 
addressing vulnerabilities that threaten network 
efficiency, access to services, and economic 
growth. These vulnerabilities exacerbate the 
economic, social, and physical barriers faced by 
disadvantaged communities that rely on the Proj-
ect bridges every day.

NCDOT’s ability to maintain the Project bridges in 
a state of good repair is also affected by repeated 
overtopping. A significant number of man-hours 
and resources from NCDOT are required to 
remove and dispose of the debris and to verify 
the structural integrity of the Project bridges 
after flood events, further extending the impact 
of flooding events.  By replacing these bridges, 
maintenance can be completed more efficiently 
while core infrastructure assets are restored 
and modernized. These improvements will also 
reduce post-storm maintenance and repair costs, 
yielding bridges with more usable days at a lower 
overall operation and maintenance cost. The 
state of good repair benefit is estimated at $4.3 
million.

FLOW BETTER aligns with NCDOT’s 
Transportation Asset Management Plan 
(TAMP) which includes the goals of making 
the transportation network safer, delivering 
and maintaining infrastructure effectively 
and efficiently, improving reliability and 
connectivity of the transportation system, and 
promoting economic growth through better 
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Challenge Solution
Timber decking and substructure: Twenty-four 
bridges have timber decks and one has timber in the 
substructure. Bridges with timber decks and substructure 
are dangerous when overtopped as the water action can 
loosen timbers and float them down the river, stranding 
citizens.

Replacement bridges will be constructed primarily with 
concrete, which is longer lasting than timber and more 
resistant to corrosion than steel.

End of useful life, structurally deficient and functionally 
obsolete: Twenty-three bridges were built before 
1975, putting them at the end of their useful lives.  Nine 
bridges are structurally deficient and 12 meet the legacy 
definition of functionally obsolete. One bridges have 
bents in the water that increase drift potential. 

Bridges will be replaced with structures that meet 
NCDOT and Federal requirements. Bridge replacements 
will reduce or eliminate the number of bents, thereby 
reducing flood potential.

Substandard barrier rails: Twenty-four bridges have 
low side curbs which are dangerous to pedestrians and 
motorists.

Replacement bridges will include barrier railings designed 
to withstand vehicle impacts and allow water to pass 
through while meeting test-level requirements for safety.

Bridge postings: Twenty-two bridges are posted for legal 
load restrictions, making them inadequate for emergency 
vehicles, school buses, and legal truck weights.

Replacement bridges will be constructed to support 
heavier vehicles for agriculture, emergency services, and 
school buses.

Inadequate width: Nineteen bridges are single-lane 
structures connecting two-lane roadways, which requires 
opposing traffic to “take turns” to cross the bridge. 

Single lane bridges will be replaced with two-lane bridges.

Inadequate span length: Existing bridge span lengths 
range from 20-30 feet and are prone to collecting debris. 

The new bridge spans will primarily be 50 feet or greater 
and will greatly reduce the collection of debris that adds 
stress to the bridge, accelerates scour, and must be 
periodically removed.

Asphalt repair: Repeated inundations damage asphalt 
bridge surfaces, necessitating frequent replacement and 
high maintenance costs.

The concrete deck surfaces will not require an asphalt 
overlay, eliminating any future repairs associated with 
asphalt damage.

Frequent Overtopping: Due to the substandard design 
of the Project bridges, they frequently overtop, collect 
debris, and require more frequent maintenance and 
repairs to remain operational. 

The frequency and severity of bridge flooding and closure 
will be reduced, and the resiliency of bridges will be 
improved through the following design elements: 
• The elevation of the Project bridges will be raised to 

the extent practicable to reduce and minimize the 
frequency of overtopping.

• Replacement bridge girders and decks will be shallow 
and anchored to the foundations to better withstand 
overtopping and uplift stresses. 

• Where flooding cannot be avoided, the Project 
bridges will be designed to allow the water to flow 
across more easily, primarily by increasing the length 
of bridge spans and constructing barrier rails that 
allow water to flow through.

Table 3: State of Good Repair Challenges and Solutions
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use of infrastructure.14 The TAMP also outlines 
the process for life cycle planning, which 
estimates the cost of various assets based 
on the environment, weather, maintenance, 
construction, etc. The replacement of FLOW 
BETTER bridges will contribute to NCDOT 
reaching its performance targets set forth in the 
TAMP, which meet requirements in 23 CFR Part 
490, to replace up to 33% of structurally deficient 
bridges within 2-4 years and align with the five-
year Bridge Management Improvement Program 
(BMIP), which prioritizes bridges using the Priority 
Replacement Index (PRI). 

5.3 Economic 
Impacts, Freight 
Movement, and Job  

       Creation
The transportation challenges described in 
Section 1.1 result in economic impacts that 
delay the movement of goods, contribute to an 
unreliable transportation network, and deter 
industries from expanding throughout the 
region. Furthermore, the poor condition of the 
Project bridges exacerbates systemic economic 
challenges in this region of the country. All 
25 Project bridges fall within the Appalachian 
Regional Commission’s (ARC) development area. 
ARC is a regional economic development agency 
that represents a partnership of federal, state, 
and local governments whose primary objectives 
is to help “distressed” counties in Appalachia 
improve economic development potential to 
compete with the rest of nation and world. 
ARC uses an index-based county economic 
classification system to rate and monitor each 
county’s economic status. ARC’s FY 2022 
report demonstrates that, the poverty rate in the 
Project counties well exceeds that of the United 
States overall, and per capita income falls behind 
that of the United States, North Carolina, and 
Appalachian region as a whole.15 The Project 
bridges limit economic growth in areas vulnerable 
to economic distress.

14 NCDOT. (2019). North Carolina Department of Transportation Asset Management Plan: 2019 Final Report.
15 Refer to demographic report in supplemental materials for more information
16 FTA has estimated that every trip not taken is 12 hours of time ($17.80 in 2020 dollars per hour); the analysis conservatively uses 
6 hours. 

5.3.1 Travel Time Reliability
As a result of repetitive Project bridge closures 
and the need for costly clean up and repairs, 
the region’s road system is perceived as less 
reliable, which deters businesses from investing 
due to lack of confidence in access to labor 
and markets. Bridge closures affect travel time 
reliability for business operations, employee 
commutes are increased, and the movement of 
goods is less efficient.

FLOW BETTER will produce economic benefits 
by decreasing transportation costs, improving 
travel time reliability and increasing the efficiency 
of the transportation network for the movement 
of goods. When Project bridges are closed 
due to flooding and to complete necessary 
repairs, all traffic is forced to detour. Detours 
are also required for heavy vehicles like school 
buses and emergency vehicles to circumvent 
the 22 bridges that are posted for load weight 
restrictions Even during typical conditions, the 
operation of the 19 one-lane bridges creates 
individually small but cumulatively significant 
travel time reliability concerns. These detours 
result in increased travel times for business 
operations and employee commutes, increase 
VMT in the region, and cause the movement of 
goods to be less efficient. Moreover, 10 of the 
bridges are in locations that offer no detour 
option when the bridge floods. For these bridges, 
the BCA for the Project reflects an economic 
loss for every trip not taken to reflect the harm 
that is caused by having reduced or no access 
to essential services, emergency services, or 
economic opportunities when the bridges are not 
passable.16 The lengths of the detours that must 
be incurred when the Project bridges are closed 
due to flooding are shown in Figure 3.

By reducing bridge closures and detours, 
vehicles will travel more direct routes, resulting in 
travel time savings. Travel time savings are also 
realized with the elimination of one-lane Project 
bridges. These improvements in reliability and 
efficiency are of particular importance to workers 
and commuters in this rural region. According to 
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the NC Department of Commerce,17 the average 
commute time for workers in the Project counties 
are between 20 and 25 minutes each way, and 
75% or more of the workers in each county rely 
on a personal vehicle to get to work. The Project 
will decrease transportation costs and improve 
access, through more reliable and timely access 
to employment centers and job opportunities, 
particularly in the aftermath of a storm or 
flooding event. Further travel time savings will 
arise from upgrading single-lane facilities to two 
lanes, eliminating the need for vehicles to wait 
while another crosses. These savings amount to 
$0.7 million in Project benefits.

Across the region, the reduction in detour 
routes create auto travel cost savings and truck 
operating cost savings valued at $3.7 million.

5.3.2 Agriculture and Tourism
The inefficiencies, delays, and accessibility 
challenges created by the poor condition of the 
Project bridges are of particular importance 
to the Christmas tree industry. North Carolina 
produces over 20% of the real Christmas trees 
in the United States, and the state’s Christmas 
17 AccessNC Community Demographics Search. (2022). Nccommerce.com.
18 Schaffer, W. and W. Stuart. (2009). “A Checklist for Efficient Log Trucking,” Virginia Cooperative Extension, 420-094.

tree industry is ranked second in the nation. 
Over 850 Christmas tree growers, who produce 
approximately 50 million trees each year, rely on 
the Project bridges and the network of rural roads 
that they connect in their supply chain for the 
movement of seeds, fertilizer, equipment, and 
mature trees for sale. The Virginia Cooperative 
Extension found trucking is the most expensive 
phase of a timber harvesting operation and can 
account for as much as 40-60% of total logging 
costs.18 The posted bridges pose a barrier to 
the movement of tractors and machinery, and 
operators must identify alternate routes capable 
of safely accommodating their vehicles and 
equipment.

Additionally, this part of North Carolina is a 
nationally-known destination for tourists seeking 
to cut their own Christmas trees. The inefficient 
and unreliable operation of the Project bridges 
impacts tourists and households in the region 
who drive to cut their own tree and drive it 
home. Replacing Project bridges will reduce 
the expense accrued by farmers moving goods 
and equipment while simultaneously facilitating 
tourists’ ability to support the regional economy. 
The location of Christmas tree farms, cultivated 
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crops, and pasturelands in relation to 
the Project bridges are shown in Figure 
4.  

The Project will allow local industries 
such as Christmas tree farms to 
conduct their work more efficiently by 
increasing the reliability and efficiency 
with which they are able to move large 
equipment or goods-laden trucks 
through the region, thereby allowing 
farmers to be more profitable and 
supporting rural incomes. Ultimately, 
the value of the Christmas tree industry 
is more than just the wholesale value of 
the trees themselves, which was over 
$87 million in 2017 according to the US 
Department of Agriculture Census.19 
It is estimated that every dollar 
earned by growers’ cycles as much 
as 2.5 times into local communities 
as wages are spent and profits are 
reinvested in raising, equipment, and 
vehicles.20 Replacing Project bridges will support 
the Christmas tree farms found in the Project 
area, as well as the broader agricultural industry 
by providing a safer, more reliable network for 
all legs of the supply chain as well as tourists 
that support the region’s economy. Because 
transportation costs are a significant share of 
the production process, improvements to the 
transportation system improve farmers’ and 
foresters’ bottom line. The agricultural access 
benefits of the Project are valued at $27.4 million.

5.3.3 Increase Transit Access
The accessibility challenges created by the 
poor condition of the Project bridges limit 
connectivity to essential services, jobs, and 
healthcare. Most of the Project bridges are 
in rural locations served by 6 different transit 
agencies, each offering demand response 
services that must cross the Project bridges 
to serve their riders. When Project bridges 
are closed, these transit providers must use 
detours to access transit riders who rely on 
their services to access jobs, healthcare, and 
even grocery shopping. For example, Alleghany 
19 Our Mission - NC Christmas Trees Association. (2021, October 28). NC Christmas Trees Association.
20  Sidebottom, J. (2009). The Christmas tree industry in western North Carolina.
21 Tiffany Boyer, AIM Transit email communication 3/18/2022.
22 Amanda Roten, ACTA Transit email communication, 3/24/2022

In Motion (AIM) provides demand response 
services to Alleghany residents and attested that 
vans must detour when Bridge #8 floods.21 The 
Ashe County Transportation Authority (ACTA) 
director confirmed that their system utilizes six 
bridges, with the repeated closures of bridge #12 
hindering service in recent years.22 In Wilkesboro, 
bridge #16, which is vulnerable to pedestrian-
involved crashes, is located along the Wilkes 
Transportation Authority’s (WTA) fixed-route 
service. When these bridges are closed, access 
for transit-dependent populations is reduced, 
sometimes for long periods of time.

Mobility for users of both on-demand and fixed-
route transit will be improved by replacing the 
Project bridges. The decrease in bridge closures 
means that on-demand transit services will 
be more capable of providing reliable door-to 
door services for disadvantaged communities, 
including for seniors, individuals with disabilities, 
and low-income individuals or families. This will 
also improve on-demand transit access to key 
medical facilities that are close to seven of the 
Project bridges, as well as access to Collettsville 
Medical Center in Caldwell County, which is 
served by bridges #20, #21, #22, and #23. 
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The Project is expected to generate 462 jobs 
for the duration of the design and construction 
period and are estimated to generate earnings of 
$24.1 million in 2020$. The jobs generated affect 
individuals involved in supplying equipment such 
as steel, concrete, wood, and other raw materials, 
and individuals constructing the Project bridges. 
The BCA details the Project’s economic impact 
related to job creation. Short-term job creation 
is important to economic vitality, but the Project 
itself creates a more reliable transportation 
network, which may result in greater numbers 
of businesses deeming the rural area as viable 
for business investment. Furthermore, the 
inclusion of conduit on 6 Project bridges lays 
the foundation for future remote employment 
through increased broadband access (see 
Section 5.5.2 for more details).     

5.4 Climate Change, 
Resiliency, and the 
Environment 

5.4.1 Greenhouse Gas Emissions
Transportation creates the largest share of 
GHGs in North Carolina, accounting for 35.9% 
of emissions in the state between 2005 and 
2018.23 GHG emissions not only worsen local 
air quality, but they drive global climate change 
processes, which in turn create locally significant 
hazards like flooding which in turn negatively 
impact transportation infrastructure. VMTs 
resulting from bridge closure detours contribute 
to higher emissions. See Section 5.3.1 for more 
information on detours resulting from closure of 
project bridges. 

FLOW BETTER is aligned with and supports 
the goals of statewide climate action plans and 
will help improve air quality in the region. North 
Carolina Executive Order 246,24 as well as the 
2020 North Carolina Climate Risk Assessment 
and Resilience Plan,25 aim to increase 
infrastructure resilience against the impacts of 
climate change and reduce GHG emissions to 
50% below 2005 levels by 2030. The Project will 
reduce detour frequency and associated VMTs, 
23 Greenhouse Gas Inventory | NC DEQ. (2018). Nc.gov.
24 Executive Order No. 246: North Carolina’s Transformation to a Clean, Equitable Economy, (2022).
25 NCDEQ. (2020). North Carolina Climate Risk Assessment and Resilience Plan. NCDEQ.

thereby avoiding about 2.5 million VMT over 20 
years, resulting in 585 fewer metric tons of CO2 
being released into the atmosphere. This equates 
to a $0.03 million emissions savings benefit. 

5.4.2 Water Quality 
A majority of the Project bridges were 
constructed with chemically treated timber, 
which leaches pollutants into the region’s 
waterways, threatening sensitive wildlife species 
such as the Eastern Hellbender salamander, and 
ecosystems like trout watersheds. Furthermore, 
many existing bridges contain lead-based 
paint or primer, which can deteriorate over time 
and be introduced to the region’s waterways 
and soils through exposure from the affected 
bridges. The Project will remove sources of 
environmental contamination to improve water 
quality. Replacement bridges will have concrete 
decks rather than timber, which offer longer 
lifecycles and decrease contaminate exposure. 
These measures will increase sustainability 
while mitigating public health concerns for 
environmental justice (EJ) communities. 

5.4.3 Resiliency and Disaster 
Preparedness
The Project bridges are vulnerable to flooding 
and the effects of increasingly frequent and 
intense weather events. Twelve of the Project 
bridges are frequently overtopped, and another 
12 periodically overtop during heavy rain events. 
These conditions are unsafe and can leave 
residents stranded without means of egress 
during and after flood events. As demonstrated 
in Sections 5.2 and 5.3, the poor condition of 
the Project bridges results in vulnerabilities that 
threaten the region’s transportation network 
efficiency, mobility of goods, access and 
mobility of people, and constrains economic 
growth. These vulnerabilities exacerbate the 
economic, social, and physical barriers faced by 
the disadvantaged communities who rely on the 
Project bridges every day. 

Eighty-eight percent of the Project bridges 
have reached the end of their useful life and 
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are considered structurally 
deficient or functionally obsolete. 
Many bridges are in FEMA-
designated floodplains as shown 
in Figure 5. Their condition and 
location make them vulnerable 
to climate-related risks and 
hazards including severe storms, 
mudslides, and flooding. When 
these bridges close due to 
flooding and maintenance 
issues, the movement of people 
and goods is disrupted, public 
safety is threatened, and 
access to essential services, 
including emergency response, 
is curtailed. The accumulation of 
debris on and around the Project 
bridges adds stress to the 
structure and accelerates scour. 
The region faces additional 
challenges in monitoring and 
communicating environmental 
conditions in remote, rural 
areas. These impacts 
disproportionately affect the 
low-income environmental 
justice communities in the region who depend 
on these bridges to access goods and services, 
including those living in Areas of Persistent 
Poverty. 

FLOW BETTER will improve the resiliency of 
the Project bridges by bringing them into a 
state of good repair, resulting in crossings that 
are measurably less flood-prone and more 
resilient to climate-related risks. Federal Highway 
Administration (FHWA) defines resilience as 
“the ability to anticipate, prepare for, and adapt 
to changing conditions and withstand, respond 
to, and recover rapidly from disruptions.”26 By 
bringing bridges as close to the 25-year storm 
elevation as each physical setting will allow 
and increasing bridge spans, the frequency 
of overtopping will decrease and less debris 
will collect on bridges during precipitation and 
flooding events, resulting in fewer and shorter 
bridge closures. Project bridges located within 

26 FHWA Order 5520 - Transportation System Preparedness and Resilience to Climate Change and Extreme Weather Events | 
Federal Highway Administration. (2014). Dot.gov.
27 NCDEQ. (2020). North Carolina Climate Risk Assessment and Resilience Plan. NCDEQ. 
28 NCDOT. (2021). Resilience Strategy Report: Annual Update.

FEMA-designated floodplains will be designed 
and replaced in accordance with the Federal 
Flood Risk Management Standard (as outlined in 
EO 14030 and 13690) to consider both current 
and future flooding risks, to the extent consistent 
with current Federal and NC law.

FLOW BETTER aligns with the NC Climate Risk 
Assessment and Resilience Plan27 and the 
NCDOT Resilience Strategy Report,28 which 
identify the maintenance of critical connections 
and access as an immediate priority and 
encourages NCDOT to apply resilience policies in 
long-range planning, individual project planning, 
and operations/maintenance.

In addition to making the Project bridges more 
resilient, six bridges will be constructed with 
flood gages (Figure 6), which will provide data 
to FIMAN (Flood Inundation Mapping and 
Alert Network) and NCDOT’s BridgeWatch 
pilot program. BridgeWatch allows NCDOT to 
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monitor flood levels at bridges and culverts, and 
rainfall conditions conducive to flooding. FIMAN 
integrates datasets and tools to communicate 
information to the public and emergency 
managers, utilizing a network of over 550 flood 
gages. The data collected is transmitted by radio/
satellite, processed, and stored in a GIS database 
to be viewed on desktop, tablet, or mobile 
devices to show real-time and forecasted flood 
information.

The goal is to reduce the loss of life and reduce 
flood-related property damage with timely, 
accurate flood inundation data. The flood gages 
will also notify NCDOT maintenance staff of 
potential flooding and allow DOT staff to send 
travel alerts via mobile phone and DriveNC where 
information can be accessed by EMS personnel 
and school transportation staff. This technology 
leverages investments made across the state to 
improve resilience and improve NCDOT’s ability 
to communicate flooding conditions and hazards 
to residents in real time. 

Taken altogether, these state of good repair and 
technology improvements will advance disaster 
preparedness and resilience.

5.5. Equity, 
Multimodal Options, 
and Quality of Life 

When the Project bridges are closed, detours 
increase cost of transportation for disadvantaged 
communities. These detours also increase fuel 
consumption, travel times and vehicle operating 
and maintenance costs. In a region with a low 
median household income—about 22% less than 
the median household income of the state—the 
cost of detours can be steep for families and 
businesses in the region, significantly impacting 
their quality of life. Residents and farms nearby 
the 10 Project bridges with no detour option are 
particularly vulnerable to these impacts, as there 
are no alternative routes to access emergency 
services or employment during closures, which 
often last long after a severe weather event 
has passed while NCDOT crews clear debris 
29 Transportation Economic Trends |Household spending on transportation. (2018). Bureau of Transportation Statistics.
30 Advancing Racial Equity and Support for Underserved Communities Through the Federal Government. (2021, January 25). 
Federal Register.  
31 TDI Dashboard. (2013). 

and complete needed inspections and repairs. 
Transportation constitutes 17.4% of household 
expenditures, making it the second largest 
expenditure category after housing.29 The cost 
of transportation includes purchasing, operating, 
and maintaining personal vehicles. The cost 
burden of operating vehicles is exacerbated by 
the volatile fuel prices and supply chain issues 
the nation is currently experiencing. These 
increased cost burdens disparately affect low-
income and underserved communities The 
Project improves access for disadvantaged 
communities, addressing historical equity 
barriers in Areas of Persistent Poverty. In addition 
to reducing transportation cost burdens, FLOW 
BETTER improves equity and quality of life as 
described in the following sections. 

5.5.1 Access To Emergency 
Medical Care And Education
The accessibility challenges posed by the 
poor conditions of the Project bridges limit 
connectivity to essential services, healthcare, 
education, and job opportunities in many ways. 
Posted bridges cause daily inconvenience and 
limit access to essential services like school bus 
service and emergency response. FLOW BETTER 
addresses these challenges in accordance with 
E.O. 13984 Advancing Racial Equity and Support 
for Underserved Communities Through the 
Federal Government,30 by improving roadway 
safety and improving vulnerable populations’ 
access to these essential services. 

Maintaining road connections is critical to 
the provision of Emergency Medical Services 
(EMS).  Twenty-one percent of the Project 
area’s residents have a disability, compared 
to the state average of 16%, and 24% of the 
Project area’s population are over 65—which 
is 8% more than the state average.31 The 
Project bridges are an essential lifeline to many 
communities. Detours during bridge closures 
add a significant time penalty to emergency 
response and simultaneously increase the cost of 
transportation for disadvantaged communities. 
The detours increase fuel consumption, travel 
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times, and vehicle operating and maintenance 
costs. In addition to improving access for 
EMS, the Project will improve connectivity and 
access for fixed route and on-demand transit as 
described in Section 5.3.3 in accordance with 
NC Moves 2050,32 which prioritizes providing 
transportation access for all. 

In addition to improving emergency medical care, 
FLOW BETTER will improve access to education 
by improving conditions for school buses. There 
are currently 47 total daily school bus trips taken 
on 13 different Project bridges. Eleven of the 13 
bridges that fall on school bus routes are posted, 
which creates a potentially unsafe situation for 
school children. When the Project bridges close, 
school children’s access to safe and reliable 
transportation is curtailed and subsequent 
rerouting of buses creates a cost burden for 
the region’s school systems. By reducing the 
frequency and duration of Project bridge closures 
and removing postings for legal weight limits, 
FLOW BETTER will improve access to educational 
opportunities for children who depend on Project 
bridges to get to school. Lastly, the Project will 
result in improved freight access, discussed 
in Section 5.3.1, which addresses inequity 
throughout the Project area by reducing barriers 
to goods and expanding network connectivity, 
redressing barriers to opportunity and creating 
connections for underserved areas.  

Section 5.3.1, which addresses inequity 
throughout the Project area by reducing barriers 
to goods and expanding network connectivity, 
redressing barriers to opportunity and creating 
connections for underserved areas.  

32 NCDOT. (2021). NC Moves 2050.
33 Wynia, Erin, and Joanne Hovis. (2018, April 4). “Leaping the Digital Divide: Encouraging Policies and Partnerships to Improve 
Broadband Access Across North Carolina,” North Carolina League of Municipalities. 

5.5.2 Barriers to Opportunity
The poor conditions of the Project bridges pose 
multiple barriers for individuals and communities 
in the region. Bridge postings and detours limit 
agricultural operations and the movement of 
agricultural goods as described in Section 5.3.2. 
Moreover, Project bridge closures introduce a 
physical barrier for individuals and communities. 
FLOW BETTER will reduce the barriers faced 
by residents in disadvantaged communities 
and improve access to essential services as 
described in Section 5.5.1, as well as economic 
opportunities as described in Section 5.3.

 In addition to the physical barriers created by the 
poor condition of the Project bridges, there are 
digital barriers faced by many in the Project area. 
Currently, 95% of North Carolina’s rural residents 
lack broadband access.33 High-speed internet 
access is critical for many aspects of day-to-
day life. Research shows communities that have 
broadband access have greater employment 
opportunities and citizen engagement. 
Broadband access is especially important in 
the wake of the COVID-19 pandemic, where 
teleworking and online education have drastically 
increased. Remote work and learning are only 
an option for those who have stable broadband 
access.

Removing digital barriers to opportunity, and 
creating more opportunities for residents 
to access telework, telehealth, and online 
educational opportunities will benefit residents, 
businesses, and farms adjacent to the Project 
bridges. By facilitating the process of bringing 
fiber to rural areas, the Project will remove 
barriers for public or private providers to offer 
internet service in Areas of Persistent Poverty 
and other disadvantaged communities in the 
region. Figure 7 shows the Project bridges 
receiving conduit in relationship to households 
with limited Internet access, Areas of Persistent 
Poverty, and counties with high rates of poverty. 
The bridges that would be fitted with conduit 
were chosen based on their proximity to 
hospitals, schools, medical services, and within 
“fiber-loop gaps” near primary routes. Fiber 
networks provide more capacity, robustness, 
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and security than wireless connections, making 
it more reliable and robust.34 Integrating future 
broadband considerations in structural design 
cuts down the cost of bringing internet access to 
the Project area and creates greater opportunity 
for employment, education, and access to 
healthcare.

34 The City of Seattle (2008). Evaluation of Potential Risks and Benefits of Municipal Broadband DRAFT Prepared for Seattle City 
Light.
35 Comprehensive Transportation Plans. (2022). Ncdot.gov.
36 Metropolitan Trans. Plan (MTP) – Appendix C Public Involvement for 2045 MTP | wpcog. (2015). Wpcog. 
37 NCDOT. (2020). Statewide Public Involvement Plan.

5.5.3 Community Input
NCDOT and NCDIT are collaborating with High 
Country Council of Governments (HCCOG) 
and the Greater Hickory Metropolitan Planning 
Organization (GHMPO) to ensure equity 
considerations are meaningfully incorporated 
into the planning and project development 
through regular engagement and to ensure that 
the components of the Project are included in  
long-range transportation plans. 35 36

Public engagement was incorporated into the 
Comprehensive Transportation Plans (CTP) and 
Metropolitan Transportation Plan (MTP) within 
Project counties. Table 4 summarizes the efforts 
involved. 

The inclusion of fiber optic conduit on 6 Project 
bridges will provide additional opportunities 
to expand public engagement throughout 
the region in the future—making outreach 
and distribution of information via digital 
platforms more accessible for residents. Future 
public engagement efforts will consider the 
environmental justice populations in the Project 
Area when performing outreach activities and 
identifying locations and time of day for all live 
meetings. Areas with limited access to high-
speed Internet or notable low-income areas will 
be assessed for the appropriate combination of 
digital, web, and mobile phone-based outreach 
in conjunction with traditional print outreach 
and informational efforts, in line with NCDOT’s 
statewide public involvement guidance.37
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Table 4. Public Engagement in Project Area 
County Plan35 Engagement Effort

Alleghany 2012 CTP 1 public drop-in session and 1 public hearing
Ashe 2010 CTP 1 public meeting and 4 public hearings throughout the county. 
Avery 2014 CTP 3 public drop-in sessions and 12 adoption meetings throughout the county. 

Caldwell 2045 MTP Website and social media, surveys, 4 public meetings across the County. Survey 
received 670 responses.36 

Watauga 2013 Watauga 
County CTP

1 public meeting and 1 public drop-in sessions during the plan creation. 7 public 
hearings throughout the county. CTP Steering Committee involved throughout the 
process.

Wilkes 2017 CTP 4 public drop-in sessions
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5.6. Innovation
5.6.1 Technology

The Project includes 6 bridges that will be 
constructed with fiber optic cable conduit to 
accommodate future broadband connectivity. 
By providing the “envelope” for fiber on these 
crossings, the cost and technical challenges for 
private and public cooperative providers to offer 
Internet service in disadvantaged communities 
are reduced, and NCDOT and its partners are able 
to maximize opportunities for future economic 
growth. Literature suggests that the relationship 
between broadband adoption and rural growth is 
positive and significant. For example, Whitacre, 
et al (2014) concludes that “Results suggest that 
high levels of broadband adoption in rural areas 
do causally (and positively) impact income growth 
between 2001 and 2010 as well as (negatively) 
influence unemployment growth. Similarly, low 
levels of broadband adoption in rural areas lead 
to declines in the number of firms and total 
employment numbers in the county.”38

The integration of broadband considerations with 
the structure’s design and construction will also 
help move the state of North Carolina toward its 
broadband goal to improve rural Internet access, 
particularly in Areas of Persistent Poverty, through 
improved speeds and reliability. North Carolina’s 
Broadband Vision includes the goal of having 
80% of households with high-speed internet 
subscriptions and 100% of households with 
children with high-speed internet subscriptions by 
2025. 

5.6.2 Project Delivery
Categorical Exclusion (CE) Checklist In 2017, 
FHWA and NCDOT executed a CE Programmatic 
Agreement. The agreement (updated 2019) 
prescribes use of a CE checklist, rather than the 
larger document-style CE to help streamline 
project delivery. The CE Checklist helps streamline 
project delivery, and NCDOT anticipates that the 
completion of a CE checklist will satisfy NEPA 
requirements for the Project. 

Integrated Project Delivery (IPD) This 2018 
NCDOT initiative aims to improve project delivery 
with transparent, repeatable, and accountable 
38 Whitacre, B. Gallardo, R., and Sharon Strover. (2014).”Broadband’s contribution to economic growth in rural areas: Moving towards a 
causal relationship.” Telecommunications Policy, (39): 11, p. 1011-1023. 

processes that are more effective and efficient, 
and meet state and Federal mandates to streamline 
the NEPA process. The recommended process 
improvements will be implemented during the 
delivery of FLOW BETTER. More information on IPD 
can be found online. 

Express Design-Build NCDOT’s Express Design 
Build process is a project delivery method that 
engages a design-builder to rapidly design and 
construct small, simple, low-risk projects by 
overlapping the design and construction phase 
of the project. This method will be used to quickly 
procure a design-build team and to rapidly design 
and construct the Project. NCDOT will design and 
construct all FLOW BETTER bridges according 
to this method to improve project delivery and 
contain project costs.

Project ATLAS (Advancing Transportation 
through Linkages, Automation, and Screening) 
This web-based platform consolidates statewide 
spatial data from a variety of sources into a single 
interface with several GIS tools for screening and 
mapping environmental features and constraints. 
In addition, the ATLAS Workbench provides a 
forum for managing projects and storing key 
project documents. The Workbench steps 
teams through all facets of the project lifecycle 
and tracks the progression of a project based 
on reporting from multiple NCDOT Units. Since 
its initial release in June 2019, more than 1,100 
NCDOT and private engineering consultant staff 
have been trained to use ATLAS, and it is being 
incorporated into all aspects of project delivery. 
Data from Project ATLAS has been used to screen 
the Project bridges for a wide range of natural and 
human environmental conditions, thereby setting 
foundation for efficient and effective environmental 
permitting and review to accelerate project 
delivery. 

5.6.3. Financing
The North Carolina General Assembly created a 
program to close the broadband gap in the state’s 
rural areas by appropriating $10 million to NCDIT. 
NCDOT will be working closely with NCDIT to 
leverage those funds for increased broadband 
infrastructure on 5 Project bridges where 
applicable.
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06. Benefit-Cost Analysis 

FLOW BETTER will provide comprehensive 
benefits for residents by improving access to, 
and mobility across, these bridges. Over the 20- 
year benefits period (2025-2048) the benefits 
and residual savings provide $37.7 million of net 
benefits. Based on the USDOT’s BCA guidance, 
the project’s cumulative Benefit-Cost Ratio (BCR) 
is calculated to be 2.65. As each rural bridge 
has independent utility, a separate BCA was 
developed for each. Twelve of the project bridges 
have an individual BCR above 2.0 and all 25 have 
a ratio above 1.0 (inclusive of those above 2.0). 
More details and a full summary of the inputs and 
outputs for the analysis can be found in the BCA 
Technical Memorandum.

Total 7% 
Discount Rate

Costs (2020 $M)
Capital Cost $22.9

Total Costs $22.9
Benefits (2020 $M)
Safety Benefits
Reduced Roadway Fatalities and Crashes $1.7
Safety Improvements at Bridges $4.2

Sub-Total $5.9
State of Good Repair Benefits
Roadway Maintenance Savings $0.0005
Bridge Repair Costs Avoided $4.2
Bridge Current Maintenance Costs Avoided $0.1

Sub-Total $4.3
Economic Impacts, Freight Movement, and Job Creation 
Benefits
Travel Time Savings Detours $0.5
Travel Time Savings Bridge Lanes $0.2
Auto Travel Cost Savings $0.4
Residual Savings $2.6
Truck Operating Savings $3.4
Congestion Reduction Benefits $0.024

Sub-Total $7.0
Climate Change, Resiliency and the Environment
Emissions Savings $0.03

Sub-Total $0.03
Equity, Multimodal Options, and Quality of Life
Agricultural Access Improvement $27.4
Emergency Access Benefit $0.2
Noise Reduction Benefits $0.0003
Trip Not Taken $14.9

Sub-Total $42.5
Net Operating & Maintenance Costs $0.9

Total Benefits $60.6
Outcome
Net Benefits (2020 $M) $37.7
Benefit-Cost Ratio 2.65
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07. Project Readiness and 
Environmental Risk
7.1. Technical Feasibility
The FLOW BETTER Project is technically feasible 
with low levels of environmental and project 
risk. Bridge repair and replacement  are two 
of NCDOT’s primary functions; and NCDOT 
has delivered thousands of similar projects. 
The addition of broadband conduit and sensor 
gauges do not require significant design 
changes, and NCDOT is coordinating with NCDIT 
to ensure that the conduit meets relevant state 
and Federal specifications. Furthermore, this is 
an area where NCDOT can explore innovative 
construction methods, such as premanufactured 
bridge components. Many of the replacement 
bridges will be constructed in phases, reducing 
or eliminating the amount of full road closure 
during construction. It is anticipated that it would 
be structurally feasible for some bridges or major 
bridge components to be constructed off-site 
using less material and causing fewer disruptions 
than would be needed on-site. Should the Project 
be approved for MPDG grant funding, NCDOT is 
ready for obligation as soon as the necessary 
documentation is executed. 

7.2. Project Schedule
Upon obligation of funds, NCDOT will complete 
the CE Checklist, final design, utilities 
coordination/ relocation, and complete the ROW 
easement transfer for all 25 bridges concurrently, 
although individual bridges may have slightly 
different schedules and milestone dates 
depending on the complexity of utilities, ROW, 
and construction needs. All preconstruction 
activities are expected to be phased over 
several years. Construction to bring the bridges 
into a state of good repair will be phased over 
several years and will also occur concurrently. 
The window for bridge construction could be 
affected by adverse weather conditions. An early 
winter or unseasonably long snow season could 
alter the planned construction schedule. This 
risk is mitigated by the fact that the individual 
bridge projects can be undertaken concurrently,  
and majority of bridges only requires one 
construction season for completion.
Figure 8 depicts the overall Project schedule for 
all 25 bridges; construction schedules for each 
bridge are included in the Schedule Attachment 
provided in the Supplemental Materials.

Note: The schedule is 
aggregated for the twenty-
five bridges resulting in 
overlapping tasks.

Obligation deadline: 
September 30, 2025

Anticipated award date: 
Fall, 2022

2022 2023 2024 2025 2026 2027 2028
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

MPDG Milestones

NEPA

Final Design

ROW Acquisition

Let

STIP Approval

Utilities

Construction

Each individual bridge project will be added to STIP 1 month before construction start.

Figure 8.  Project Schedule Timeline
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7.3. Required Approvals
7.3.1 Environmental Permits and 
Reviews
All 25 Project bridges in this grant application 
have been screened for impacts to the natural 
and human environment using ATLAS—copies 
of which are provided in the Supplemental 
Materials in this application. No potentially 
significant issues were found that would prohibit 
the Project from being documented using a CE 
pursuant to NEPA. Environmental conditions will 
be further evaluated during project development, 
and NCDOT will coordinate with appropriate 
regulatory agencies to avoid or minimize impacts. 
Each CE will be processed in accordance with the 
Programmatic Agreement between the FHWA, 
North Carolina Division, NCDOT Regarding the 
Processing of Actions Classified as a CE for 
Federal-Aid Highway Projects signed on January 
27, 2017. The Project bridges are anticipated 
to be Type II CEs,39 which authorizes NCDOT to 
approve the documents without additional FHWA 
coordination or approval.
The Project will be required to comply with 
permitting requirements pursuant to Sections 
401/404 of the Clean Water Act. Permitting 
requirements would be coordinated with 
the United States Army Corps of Engineers 
(USACE) and the North Carolina Department 
of Environmental Quality (NCDEQ). The 
improvements will cross Waters of the United 
States; therefore, the Project would likely fall 
under requirements for the Nationwide Permit 
14 (Linear Transportation Projects). The USACE 
holds the final discretion as to what permit 
will be required to authorize construction. Any 
mitigation required as a condition of the permit 
will be provided by NCDEQ’s Division Mitigation 
Services. 

7.3.2 State and Local Approvals
No legislative approvals are required to complete 
the Project. NCDOT will work collaboratively with 
the RPOs and the Western Piedmont Council of 
Governments MPO. State match will be funded 
using State highway funds under the bridge 
replacement program and will not need to 
compete through the prioritization process. The 
Project bridges will be added to the current STIP 
one month prior to construction. 

7.3.3 Federal Transportation 
Requirements
Beyond the NEPA process described above, there 
are no Federal Requirements affecting state or 
local planning for the Project.

7.4. Assessment of Risks 
and Mitigation Strategies
NCDOT has completed work like the proposed 
FLOW BETTER Project and has not experienced 
significant procurement delays. The Project 
bridges are situated within active roadway 
corridors, reducing many potential risks.
NCDOT tracks Construction Project Delivery in 
terms of budget and schedule as part of its own 
performance metrics. The 2020 Annual Report 
on Performance describes the outcomes for FY 
2020 and the prior year comparator (the most 
recent data available). Table 6 illustrates that the 
Department met its target. The NCDOT is familiar 
with federal funding obligations and construction 
procedures.

Source: 2020 NCDOT Annual Report on Performance

Table 6: NCDOT Project Delivery Performance 

Performance 
Measure

How NCDOT 
Measures It Target Previous 

(FY 2019)
Current 

(FY 2020)
Target

 Met
(FY 2019) Current More than 90% 91% 92% 

(FY 2020) Target Met Less than 5% -1.9% -0.1% 

39 Type II actions are certain types of ground disturbing activities that include bridge replacements. Refer to FHWA and NCDOT’s 
2019 Programmatic Agreement for more information.
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23 U.S.C. 173 Rural Summary 

Project will generate region-
al economic, mobility, or 
safety benefits.

The Project will bring existing bridges up to current safety standards 
(Section 5.1) and reduce crash likelihood to contribute to the “Safer Roads” 
objective in the NRSS. By improving travel time reliability and improving 
freight movements (Section 5.3.1 and Section 5.3.2), the Project will improve 
regional economic strength by bolstering agriculture and tourism. FLOW 
BETTER also addresses mobility concerns in underserved communities 
by improving medical access to vulnerable populations (Section 5.5.1) 
and removing both physical and digital barriers to opportunity through 
infrastructure improvements and the addition of conduit for future 
broadband access (Section 5.5.2). 

Project will be cost effective

The Project provides net benefits and residual savings of $37.7 million over a 
20-year benefits period. 

The cumulative Benefit-Cost Ratio is 2.65 for all 25 bridges.

The Project will contribute 
to 1 or more of the national 
goals under Section 150

The Project adds to the following Goals under Section 150: 
(2) Infrastructure Condition – by bringing Project bridges into a state of 
good repair (Section 5.2)
(4) System Reliability – Replacing Project bridges will reduce the frequency 
and severity of flooding events, thereby addressing the reliability of the 
network (Section 5.3.4)
(5) Freight Movement and Economic Vitality—Project will improve 
economic opportunity and freight connectivity, which alleviates strain on 
regional industries (Section 5.3.1. and Section 5.3.2).
(6) Environmental Sustainability—The Project will reduce contamination, 
protect wildlife, and mitigate the damages related to extreme weather 
events, thus enhancing the transportation system (Section 5.4). 

Project is based on results 
of preliminary engineering. 

The Project bridges have been flown, which accounts for the topographic 
surveys. FLOW BETTER will implement NCDOT’s Express Design Build 
process, which bypasses many of the steps of preliminary engineering in 
order to expedite small, low-risk projects. NCDOT owns and maintains ~80% 
of the public roadways in the state, which leaves it as the primary entity 
eligible to apply for federal funding such as MPDG. 

The ATLAS Screening tool has been applied to each of the 25 bridges, and 
those screening results can be seen in the supplemental materials on the 
Project website. Utility analysis and a general cost estimate is completed and 
included in the Supplemental Materials on the website. 

Project is reasonably 
expected to begin no later 
than 18 months after the 
date of obligation of funds 
for the project

NCDOT’s Express Design-Build program is a two-stage process reserved for 
bridge replacements and small projects. The process efficiently develops 
contracts, reviews plans, and ensures the use of equitable evaluation criteria. 
The process creates a faster track to construction, eliminates delays caused 
by ROW and utilities, establishes a single contract for engineering and 
construction, and leaves survey work as the contractor’s responsibility. The 
FLOW BETTER project will begin within 18 months of receiving the obligation 
of funds and the process of delivering the project will be hastened based on 
the project delivery method utilized by NCDOT.  

08. Statutory Project Requirements  
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