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1.0 INTRODUCTION 
 

This Section 4(f) Evaluation is being prepared by the West Virginia Department of 

Transportation, Division of Highways (WVDOH), in conjunction with the Federal Highway 

Administration (FHWA), to address the applicable provisions of Section 4(f) of the United States 

Department of Transportation Act of 1966 (49 U.S. Code [U.S.C.], Section 303) and the Federal 

Aid Highway Act of 1968 (23 U.S.C., Section 138) for the Cairo Bridge Project.  The Department 

of Transportation Act of 1966 states, in part, that the Secretary of Transportation may not 

approve the use of land from any significant publicly owned park, recreation area, or wildlife and 

waterfowl refuge, or any historic site unless a determination is made that: 

 

 There is no feasible and prudent alternative to the use of land from the property; 
and, 

 
 The action includes all possible planning to minimize harm to the property 

resulting from such use. 
 
 
The following includes a description of the proposed action, a summary of the project purpose 

and need, a description of the Section 4(f) resource, an analysis of alternatives, potential 

measures to minimize harm, and an assessment of which alternative results in the least harm to 

Section 4(f) resources. 

 

2.0 DESCRIPTION OF PROPOSED ACTION 
 

The existing bridge is located on Main Street (WV 31) in Cairo, West Virginia, and carries two 

lanes of traffic and one sidewalk over the North Fork Hughes River.  Figure 1 shows the location 

of the project.  The single-span Parker Through Truss bridge was built in 1925 and is a 

contributing structure to the Cairo Historic District.  It has an 18.5-foot roadway width, a 15-foot 

high vertical clearance, and its overall length is 180 feet.  The existing bridge is currently posted 

for 16 tons.  The WVDOH proposes to construct a new bridge to replace the existing Cairo 

Bridge. 

 



Figure 1 - Project Location
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3.0 PROJECT PURPOSE AND NEED 
 

As a result of WVDOH transportation planning efforts, project scoping, and public comments, a 

specific purpose and need was established for the project.  The purpose of the project is to 

replace the existing Cairo Bridge with a new crossing over the North Fork Hughes River that 

meets current design criteria.  The new bridge will continue to carry WV 31 traffic over the North 

Fork Hughes River near its current location. 

 

The project is needed to assure safe and efficient transportation access; assure adequate 

emergency response times for ambulance, police, and fire services; and, support economic 

development. 

 

3.1 Safe and Efficient Transportation Access 
 

The current bridge is structurally deficient and 

functionally obsolete.  The Cairo Bridge was 

built in 1925 and rehabilitated in 1976 and 

1989.  Since the last time it was rehabilitated, 

the bridge has experienced substantial 

deterioration and is currently posted.  A 

bridge inspection conducted in August 2015 

rated the deck and superstructure in poor 

condition.  A second inspection conducted in 

October 2016 showed deterioration of the 

bridge abutments as well. 

 

While the bridge’s vertical clearance is sufficient for most all regular traffic, some truck traffic 

requires additional clearance.  The approximate 9-foot lane width is considerably less than what 

is recommended for modern bridges.  The substandard width, in and of itself, renders the bridge 

functionally obsolete for a two-lane, two-way bridge, but the 16-ton weight limit also restricts 

heavy truck traffic.  Larger deliveries to local businesses and residents are hindered by the 

weight restriction on the bridge.  Specifically, deliveries of heating oil and feed are frequently 

transferred to smaller trucks before arriving in the town because fully loaded delivery trucks can 

exceed current weight limits.  Large household deliveries, like furniture or appliances, can also 

Existing Cairo 
Bridge 
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be delayed because delivery schedules from regional warehouses are often dictated by “filling a 

truck.”  The need to use smaller trucks for household deliveries can cause further delays for 

local residents due to the need for special, limited runs to Cairo. 

 

The weight limit is likely to be further reduced due to the bridge’s continued deterioration.  The 

existing substructure is chloride contaminated from years of winter road salt, causing the 

reinforcing steel rods (rebar) within the bridge’s concrete to corrode.  This corrosion has exerted 

increasing pressure on the surrounding concrete and causes delamination and spalling of the 

deck concrete.  Some of the concrete has broken off, exposing the rebar, further accelerating 

corrosion of the structure’s steel components.  Concrete deterioration on the deck has also 

created potholes on the bridge’s driving surface. 

 

3.2 Emergency Response Times 
 

Police service in Cairo is provided by the Ritchie County Sheriff’s Department and the West 

Virginia State Police.  Both the Sheriff’s office and the Ritchie County State Police detachment 

are located in Harrisville.  Fire protection service to the community is provided by the Cairo 

Volunteer Fire Department (VFD).  The Cairo VFD has mutual aid agreements with the 

Deerwalk VFD, Ellenboro VFD, Elizabeth (Wirt County) VFD, Harrisville VFD, Pennsboro VFD, 

and Smithville VFD.  Of these other area fire departments, assistance when needed primarily 

comes from Harrisville and Pennsboro.  Other emergency response services are provided by 

the Ritchie County Office of Emergency Management and the Ritchie County Ambulance 

Authority from operation centers in Pennsboro and Harrisville, respectively. 

 

The Cairo VFD is located at 44 McGregor Street, 

near the community’s central business district and 

on the southeast side of the Cairo Bridge, but 

responds to emergency calls on both sides of the 

bridge.  Currently, the Cairo VFD has five vehicles 

in its service fleet:  a 1,000-gallon pumper truck, a 

2,000-gallon water tanker, a mini-pump rescue 

truck, a small rescue brush truck, and a rescue all-

terrain vehicle.  The heaviest of these trucks, the 

fully loaded and staffed pumper and tanker, is Cairo VFD Pumper 
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already approaching the current weight limit on the bridge.  Further reduction of the load posting 

on the bridge would require the VFD to use a detour to respond to calls on the other side of the 

river unless they can use one of their lighter trucks.   

   

If the bridge was closed, the shortest detour for cars and smaller emergency services vehicles 

from one side of the bridge to the other is approximately 10 miles via WV 31 south, County 

Route 14, WV 5, and WV 8.  This detour route is shown on Figure 2.  Emergency response time 

using this route is about 25-30 minutes because almost half of this distance is on a gravel road 

(WV 8), slowing response times down considerably.  Heavier trucks, however, would have to be 

detoured over WV 31 to US 50 to Ellenboro and then on WV 16 through Harrisville and back to 

Cairo on WV 31, a distance of 28 miles.  Emergency response time using the heavy vehicle 

route would be well over 30 minutes. 

 

The National Fire Protection Association (NFPA) has developed a set of codes and standards 

that call for first responders to arrive on the scene of an emergency within four minutes 90 

percent of the time (NFPA 2016).  Use of a detour route would exceed this standard by 400 

percent, creating a serious threat to public safety and property.  Such a detour, in effect, will 

prevent the Cairo VFD from providing emergency service to the northwest and northern parts of 

its own community.  Under those circumstances, fire trucks from Pennsboro, a distance of 19 

miles and taking 20-25 minutes, may respond to calls in this part of Cairo faster than the Cairo 

VFD, but its response time would also be substantially higher than the standard recommended 

by the NFPA. 

 
3.3 Economic Development 

 

Although a small town, Cairo continues to develop as a tourist center aimed at attracting antique 

collectors, through-hikers, and visitors to nearby North Bend State Park.  Cairo is a quaint, small 

town that has fallen on hard times.  Population in the community was nearly 700 at the turn of 

the twentieth century, but is less than half that today.  With the loss of population, what once 

was a vibrant business district in the town with stores, restaurants, and other businesses, now 

has only a few viable businesses remaining.   

 

Cairo is a major access point for the North Bend Rail Trail, however, and there are opportunities 

to capitalize on the growing West Virginia tourism industry.  Travel and tourism contributes over
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$4 billion to the West Virginia economy and has been projected to increase by nearly 6 percent 

annually (West Virginia Division of Tourism 2012).  Cairo’s location along the trail makes it a 

logical target for economic redevelopment aimed at hiking and camping and other similar 

outdoor activities. 

 

The trail is a multi-use recreational path that is part of the coast-to-coast American Discovery 

Trail, considered by many hikers to be the backbone for the national trails system.  

Recreationists from outside the area generally arrive in Cairo from US 50 to the north of town.  

A trail head is located within the town and the trail provides a pedestrian and bike route from 

Cairo to North Bend State Park where many recreational opportunities, including fishing, hiking, 

camping, and indoor overnight accommodations (a modern lodge and rustic cabins), are 

offered.  Closure of the bridge would require a detour (see Figure 2) that will make the area less 

attractive as a travel destination. A lengthy detour will also hinder trail visitors from utilizing trail-

related services in Cairo.  Additional mileage could discourage stops in town as trail visitors 

return to their cars and search for supplies or overnight accommodations.  

 

In addition, the bridge is hindering substantial economic development in the oil and gas industry 

because the equipment used in that industry generally exceeds the bridge’s current weight limit.  

The oil and gas industry is growing at a rapid pace in the state.  A study of 230 oil and natural 

gas vendors in West Virginia showed that the industry contributes $5.8 billion to the state's 

economy and supports 80,400 jobs (API 2015).  Cairo cannot service this growth industry 

because its vendors avoid the area due to the condition of the bridge, but, with a new bridge, 

through-traffic could indirectly stimulate investment in the area and serve as a catalyst for 

redevelopment of vacant buildings and properties in the business district. 

 
4.0 IDENTIFICATION AND DESCRIPTION OF SECTION 4(F) RESOURCES 
 

During the Section 106 consulting process it was determined that Cairo Bridge is not individually 

eligible for the National Register of Historic Places (NRHP).  However, the town of Cairo was 

also evaluated as part of an architectural survey conducted for the project, and was 

recommended as eligible for the NRHP under Criterion A (for contributing to broad patterns of 

American history) and Criterion C (for architecture) as a historic district.  The town of Cairo 

played an important role in the commercial and industrial history of northern West Virginia, 

particularly its place in the history of oil and gas production and trade in the region.  In addition, 
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the town still contains a largely intact collection of late-nineteenth and early twentieth century 

structures.  The intact structures are relatively evenly distributed throughout the district. The 

district is cohesive and has had few intrusions over the years with the exception of flooding, 

which has resulted in the loss of some resources (TRC 2016).   

 

The survey identified two previously recorded, individually eligible resources (the Bank of Cairo 

and the Cairo Pony Truss Bridge) and 70 contributing resources within the Cairo Historic District 

including the Cairo Bridge.  It was determined that the bridge “contributes to our understanding 

of the change in the transportation networks in the town at the end of the first quarter of the 

twentieth century” (TRC 2016).  Prior to the construction of the Cairo Bridge in 1925 there was 

no bridge at this location; the river crossing was located approximately 150 feet upstream.  WV 

31 (formerly River Road) continued straight, rounded the base of the ridge, and paralleled the 

river until its crossing at the covered bridge located on MacGregor Street, which was eventually 

replaced by the Cairo Pony Truss in 1937 (TRC 2016).  The NRHP boundary for the Cairo 

Historic District includes the Cairo Bridge, WV 31 and the original path of River Road, and the 

original river crossing.  Figure 3 shows the NRHP boundary of the Cairo Historic District, which 

encompasses 277.94 acres. 

 

The West Virginia State Historic Preservation Office (WVSHPO) concurred with the findings of 

the survey in a letter dated March 1, 2016 (Appendix).   

 

5.0 ALTERNATIVES ANALYSIS 
 
The first step in the Alternatives Analysis is to determine whether there are feasible and prudent 

alternatives that totally avoid Section 4(f) resources.  If none are found, the analysis then 

considers alternatives that will use Section 4(f) resources and measures to minimize harm to the 

resources.  The final step in the Alternatives Analysis is to determine which alternative, after 

mitigation, results in the least harm to Section 4(f) resources. 

 

5.1 Avoidance Alternatives 
 
 5.1.1 No-Build Alternative 
 

Under the No-Build Alternative, bridge maintenance is continued, but the bridge will continue to 

deteriorate until closure and complete replacement are unavoidable.  It does not provide any 
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additional lane width, height, or load-bearing capacity and the bridge will remain functionally 

obsolete.  The No-Build Alternative does not meet the purpose and need of the project and is 

not a feasible and prudent alternative.   

 

  5.1.2 Location Alternatives 
 
A new location alternative would re-route the entire project along a different alignment to avoid 

impacting the Cairo Historic District.  To accomplish this, WV 31 would have to be relocated a 

considerable distance outside the town limits.  However, in order to meet the purpose and need 

of the project, the Cairo Bridge must continue to carry WV 31 traffic over the North Fork Hughes 

River near its current location.  As shown on Figure 3, WV 31 runs through the middle of the 

Cairo Historic District and therefore there are no other alternatives that would avoid the use of 

the historic district while still meeting the purpose and need of the project.  Relocation of WV 31 

away from the community would create a socioeconomic hardship on the residents and 

businesses of Cairo, increase travel times for all motorists, but especially emergency service 

vehicles, and induce secondary effects on the surrounding area.  A new location alternative 

does not meet the project’s purpose and need and is not a feasible and prudent alternative.  

 

  5.1.3 Alternative Actions 
 

An alternative action could be a different mode of transportation, such as rail transit or bus 

service, or some other action that does not involve construction such as the implementation of 

transportation systems management (TSM) or similar measures.  Preliminary consideration was 

given to mass transit alternatives.  The only public transportation service in the area is provided 

to persons 65 years of age and older by Ritchie County Integrated Family Services, Inc., 

primarily for medical appointments.  Past transportation research has determined that mass 

transit alternatives are only relevant in areas with a population of over 200,000 (FHWA 1987), 

and the current population of Ritchie County is only about 10,000.  Other measures such as 

TSM were considered and were found not to meet the project’s purpose.  No alternative actions 

are considered feasible and prudent. 
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  5.1.4 Alignment Shifts 
 

An alignment shift is the rerouting of a portion of the project to a different alignment to avoid a 

specific resource.  Several alignment shift alternatives were developed for this project and are 

discussed in Section 5.2.  However, none of these alternatives avoid the use of the Cairo 

Historic District. 

 

  5.1.5 Design Changes 
 

A design change is a modification of the proposed design in a manner that avoids impacts, such 

as reducing the planned median width, building a retaining wall, or incorporating design 

exceptions.  There are no feasible and prudent design changes to avoid the use of the Cairo 

Historic District. 

 

5.2 Other Alternatives Considered 
 

Since no feasible and prudent avoidance alternatives were found for this project a rehabilitation 

alternative and five build alternatives were considered.  The centerlines of the build alternatives 

are shown on Figure 4. 

 

5.2.1 Single Span Bridge Replacement on Existing Alignment (Alternative 
1A) 

 

Alternative 1A is a single span bridge replacement on the existing alignment.  It requires a 

temporary bridge to the upstream to maintain traffic during construction.  Once the replacement 

bridge is open to regular traffic, the temporary bridge will be removed.  The cost of this 

alternative is $3,472,000 (construction = $3,362,000; right-of-way = $110,000). 

 

Alternative 1A removes the Cairo Bridge but it does not displace any other contributing 

structures of the Cairo Historic District.  It permanently uses 0.662 acre of the historic district, 

however, including parcels containing four other contributing resources (Figure 5).  Alternative 

1A also results in approximately 0.9 acre of temporary use of the historic district.  Alternative 1A 

meets the purpose and need and was retained for further analysis. 

 



Figure 4 - Build Alternatives
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5.2.2 Three Span Bridge Replacement on Existing Alignment (Preferred 
Alternative 1B) 

 
Preferred Alternative 1B involves replacing the existing Cairo Bridge on the same alignment.  It 

will have three equidistant spans of approximately 68 feet and 258 feet in length.  During 

construction, a temporary bridge will be utilized to maintain traffic on WV 31.  Once the 

replacement bridge is open to regular traffic, the temporary bridge will be removed.  Alternative 

1B will cost $3,220,000 (construction = $3,112,000; right-of-way = $108,000). 

 

Preferred Alternative 1B results in the removal of the NRHP contributing Cairo Bridge and 

permanently uses 0.622 acre of the Cairo Historic District, including the same four parcels 

containing contributing resources as Alternative 1A (Figure 6).  It does not displace any other 

contributing structures to the historic district.  Preferred Alternative 1B also results in 

approximately 1.0 acre of temporary use of the historic district.  Preferred Alternative 1B meets 

the purpose and need and was retained for further analysis. 

 

5.2.3 Single Span Bridge Replacement on Upstream Alignment 
(Alternative 2A) 

 
Alternative 2A is the construction of a new, single-span bridge upstream of the existing location.  

Traffic will be maintained on the existing bridge during construction.  Alternative 2A has an 

estimated cost of $2,952,000 (construction = $2,839,000; right-of-way = $113,000). 

 

Alternative 2A removes the Cairo Bridge and results in approximately 0.909 acre of permanent 

use of the Cairo Historic District, but does not displace any other contributing structures to the 

historic district.  It uses the same four contributing parcels as Alternatives 1A and 1B, but uses 

more of the Cairo United Methodist Church property, a contributing resource to the historic 

district and a focal point of the community, because it is an alignment shift alternative (Figure 7).  

In addition, Alternative 2A results in approximately 0.4 acre of temporary use of the historic 

district.  Alternative 2A meets the purpose and need and was retained for further analysis. 
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5.2.4 Three Span Bridge Replacement on Upstream Alignment 
(Alternative 2B) 

 

Alternative 2B consists of constructing a new, three-span bridge upstream of the existing 

location.  Traffic is maintained on the existing bridge during construction.  Alternative 2B has an 

estimated cost of $2,917,000 (construction = $2,805,000; right-of-way = $112,000). 

 

Alternative 2B permanently uses 0.869 acre of land from the historic district, including more of 

the Cairo United Methodist Church property than Alternatives 1A and 1B, and removes the 

NRHP contributing Cairo Bridge.  Similar to Alternative 2A, Alternative 2B also results in 

approximately 0.4 acre of temporary use of the historic district (Figure 8).  Alternative 2B meets 

the purpose and need and was retained for further analysis. 

 

  5.2.5 Rehabilitation of the Existing Bridge (Alternative 3) 
 

Alternative 3, rehabilitation of the existing bridge, involves the replacement of the stringers and 

reinforces the concrete deck.  Structural repairs will also be made to the corroded steel 

members and substructure elements would be rehabilitated and re-used.  Any concrete 

contaminated by chloride will also be repaired or replaced. A temporary bridge will be utilized to 

maintain traffic during construction and will result in 0.557 acre of temporary use of the Cairo 

Historic District. 

 

Over the lifespan of the bridge, one of the abutments has rotated toward the river, resulting in 

the expansion bearings at the abutment being backset.  This has caused zero clearance at both 

truss endposts.  Horizontal cracks are present in the seat and backwall.  Following an inspection 

of the bridge in 2014, a preliminary plan was developed to rehabilitate the bridge. To strengthen 

the bridge, the preliminary plan called for the stringers to be replaced and the end floorbeams 

plated.  Visible concrete would be coated for protection.  Structural repairs would also be made 

to the corroded steel members prior to abrasively cleaning and painting of the entire structure.  

The existing substructures and remaining portions of the existing superstructure would be 

rehabilitated and re-used.  The chloride contaminated concrete of the substructure units would 

have the chlorides extracted through electrochemical chloride extraction (ECE).  ECE removes 

chloride ions from contaminated concrete and reinstates the passivity of steel reinforcement by 

temporarily applying an electric field between the reinforcement in the concrete and an 

externally mounted anode mesh.  
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An inspection conducted in October 2016, however, determined that a rehabilitation alternative 

is no longer feasible.  The more recent inspection detected significant destress in the deck, 

stringers, and lower chord of the truss.  The low chord is bowed 3” to the downstream, most 

likely caused by corrosion of the grid deck bars which is known to exert compressive stress on 

the bridge as the corrosion expands. Instability of the abutment may also be increasing the 

compressive stress in the lower chord. This rotation could result in as much as 6” of movement 

at the cap level.  Two abutments may now be rotating as well.  As a result, rehabilitation of the 

bridge is no longer under consideration.  The WVDOH concluded that in its present condition 

rehabilitation of the bridge would be impractical (Burgess & Niple 2017).  Also, no additional 

lane width, height, or load-bearing capacity will result from this alternative so it will not meet the 

project purpose and need.   

 

5.2.6 Bridge Replacement on Downstream Alignment (Alternative 4) 
 

Alternative 4, construction of a new bridge downstream of the existing location, extends WV 31 

approximately 150 feet further to the west before entering a reverse curve to cross the North 

Fork Hughes River (see Figure 4).  The crossing of the North Fork Hughes River at a 

downstream location requires a skewed structure and longitudinal impacts to the waterway 

because of a 90 degree bend in the river here.  Once across the river, a second reverse curve is 

necessary to align the roadway with WV 31 through Cairo.  The relocated bridge approaches for 

a downstream alternative require placement of fill material entirely within the floodplain of the 

North Fork Hughes River.  The fill creates an embankment for the extended roadway as it 

approaches the new bridge.  

 

During the conceptual analysis of this alternative, WVDOH engineers and their consultants 

determined that any downstream alternative will have impacts above and beyond the upstream 

alternatives being considered.  Based on qualitative, professional engineering judgement, 

Alternative 4 will cost considerably higher than the other alternatives.  The higher costs are 

expected due to the complicated geometric design necessary to build a new bridge downstream 

of the bridge’s present location.  With two reverse curves and a skewed crossing of the North 

Fork Hughes River, a much longer structure across the river will be needed.  By relocating the 

bridge downstream, longer approaches will need to be built, a small portion of WV 31 will be 

relocated through undisturbed forestland, and a house (196 Main Street) on WV 31, which is a 

contributing structure to the Cairo Historic District, will be razed.  Although Alternative 4 meets 

the project purpose and need, it was not fully developed as an alternative because of its high 
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right-of-way costs, its high construction costs, and its displacement of a residence.  However, it 

has been retained herein for further analysis. 

 

Table 1 includes a summary of impacts for each of the alternatives retained for further analysis 

for the proposed project. 

 

TABLE 1 
Summary of Section 4(f) Impacts 

Alternative Permanent Uses Temporary Uses Contributing Resources 
 

1A 0.662 ac 0.9 ac 4 parcels, no contributing 
structures 

1B 0.622 ac 1.0 ac 4 parcels, no contributing 
structures 

2A 0.909 ac 0.4 ac 4 parcels, no contributing 
structures; however, uses more 
property from the Cairo United 
Methodist Church than 1A and 
1B 

2B 0.869 ac 0.4 ac 4 parcels, no contributing 
structures; however, uses more 
property from the Cairo United 
Methodist Church than 1A and 
1B 

4 Alternative not fully 
developed 

Alternative not fully 
developed 

Use of one contributing structure 

  

5.3 Minimization of Harm 
 

During the project design phase, coordination was conducted with the WVSHPO and the 

FHWA.  The WVDOH has prepared a Memorandum of Agreement (MOA) for this project, in 

compliance with Section 106 of the National Historic Preservation Act (NHPA) of 1966, as 

amended (see Appendix). This MOA will be executed by the FHWA and the WVSHPO for the 

Advisory Council on Historic Preservation (ACHP).  It contains the following stipulations to 

mitigate the adverse effect resulting from the Cairo Bridge Project: 

 

 The Cairo Bridge will be documented in its present historic setting.  The 
documentation package will include 5” x 7” black and white digital prints in 
accordance with the National Register of Historic Places and National Historic 
Landmarks Survey Photo Policy Expansion of January 2009. 

 
 A brief history of the structure will be included along with fully completed West 

Virginia Historic Property Inventory forms and copies of any available plan sheets 
and drawings of the bridge from the WVDOH bridge files.  
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 The WVDOH will provide a sum of $10,000 to the Ritchie County Historic 
Landmarks Commission who has requested interpretive signs, ornamental railing 
from the old bridge and preservation work to the Veterans Memorial in Town 
Square.   Funding will be provided once all projects have been identified.  Any 
work completed on historic buildings must comply with the Secretary of Interior’s 
Standards for the Treatment of Historic Properties and must be submitted for 
review by the WVSHPO prior to commencement of work.  Any interpretive 
material, such as signs and brochures, will be submitted to the WVDOH for 
review and approval by the WVSHPO and the WVDOH.  The Ritchie County 
Historic Landmarks Commission will provide status reports summarizing 
progress and financial information in writing or via email to the WVDOH every six 
(6) months.   

 
 500 color brochures of the Cairo Bridge will be developed by the WVDOH and 

distributed to the Town of Cairo and the Ritchie County Historic Landmarks 
Commission.  The WVSHPO will be given the opportunity to review all 
educational materials developed for this stipulation.  A CD containing the 
brochure will also be given to the Town and Landmarks Commission to print 
brochures when the original total has been exhausted. 

 
 The Cairo Bridge will be documented on the West Virginia historic bridge 

website:  Highways Through History (http://www.highwaysthroughhistory.com). 
 

To lessen the temporary impact to the Cairo Historic District, the WVDOH will utilize a signal-

controlled, one-lane temporary bridge instead of a full two lanes.   A one-lane temporary bridge 

will minimize any impacts on the district caused by the temporary structure and limit the 

restoration footprint after it is removed.  If necessary, property owned by the Town of Cairo 

along the banks of the North Fork Hughes River that was impacted by the temporary bridge will 

be enhanced.  In addition, minor, temporary construction easement and staging areas will be 

required adjacent to WV 31 and the existing Cairo Bridge.  All construction staging areas and 

temporary work areas, regardless of their location, will be restored to their original condition.  

The parking lot and adjoining property of the Cairo United Methodist Church will be re-graded 

and restored.   

 

5.4 Least Overall Harm Analysis 
 

Pursuant to 23 CFR 774.3(c) and the FHWA’s 2012 Section 4(f) Policy Paper, if the avoidance 

analysis determines that there is no feasible and prudent avoidance alternative, then only the 

alternative that causes the least overall harm to Section 4(f) property may be approved.  As 

demonstrated in Section 5.1, there is no feasible and prudent avoidance alternative; therefore, 

each of the alternatives that were carried on for further analysis was evaluated to determine 

which alternative causes the least overall harm to Section 4(f) property.  To determine which of 
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the alternatives causes the least overall harm, a comparison must be made among seven 

factors set forth in 23 CFR 774.3(c)(1) concerning the alternatives under consideration.  The 

first four factors relate to the net harm that each alternative will cause to Section 4(f) property.  

The four factors are: 

 

1) The ability to mitigate adverse effects to each Section 4(f) property (including any 
measures that result in benefits to the property). 

 
2) The relative severity of the remaining harm, after mitigation, to the protected 

activities, attributes, or features that qualify each Section 4(f) property for protection. 
 
3) The relative significance of each Section 4(f) property. 
 
4) The views of the official with jurisdiction over each Section 4(f) property. 
 

 

When comparing the alternatives under these factors, FHWA policy is to develop comparable 

mitigation measures where possible.  In other words, the comparison may not be skewed by 

over-mitigating one alternative while under-mitigating another alternative for which comparable 

mitigation could be incorporated.  In addition, the mitigation measures relied upon as part of this 

comparison should be incorporated into the selected alternative.  If subsequent design or 

engineering work occurs after the alternative is selected that requires changes to the mitigation 

plans for Section 4(f) property, the FHWA may require revisions to previous mitigation 

commitments commensurate with the extent of design changes in accordance with 23 CFR 

771.109(b) and (d), 127(b), 129, and 130. 

 

The remaining three factors enable the FHWA to take into account any substantial problem with 

any of the alternatives remaining under consideration on issues beyond Section 4(f).  These 

factors are: 

  

5) The degree to which each alternative meets the purpose and need for the project. 
 

6) After reasonable mitigation, the magnitude of any adverse effects to resources 
protected by Section 4(f). 

 
7) Substantial differences in costs among the alternatives. 
 

 
By balancing the seven factors, four of which concern the degree of harm to Section 4(f) 

properties, the FHWA will be able to consider all relevant concerns to determine which 

alternative will cause the least overall harm in light of the statute’s preservation purpose.  The 
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least overall harm balancing test is set forth in 774.3(c)(1).  This allows the FHWA to fulfill its 

statutory mandate to make project decisions in the best overall public interest required by 23 

U.S.C. 109(h).  Through this balancing of factors, the FHWA may determine that a serious 

problem identified in factors (5) through (7) outweighs relatively minor net harm to a Section 4(f) 

property.  The least overall harm determination also provides FHWA with a way to compare and 

select between alternatives that will use different types of Section 4(f) properties when 

competing assessments of significance and harm are provided by the official(s) with jurisdiction 

over the impacted properties. 

 

In evaluating the degree of harm to Section 4(f) properties, the FHWA is required by the 

regulations to consider the views (if any) expressed by the official(s) with jurisdiction over each 

Section 4(f) property.  If an official with jurisdiction states that all resources within that official’s 

jurisdiction are of equal value, the FHWA may still determine that the resources have different 

value if such a determination is supported by information in the project file.  Also, if the official(s) 

with jurisdiction over two different properties provide conflicting assessments of the relative 

value of those properties, the FHWA should consider the officials’ views but then make its own 

independent judgment about the relative value of those properties.  Similarly, if the official(s) 

with jurisdiction decline to provide any input at all regarding the relative value of the affected 

properties, the FHWA should make its own independent judgment about the relative value of 

those properties. 

 
1) Ability to Mitigate Adverse Impacts to Each Section 4(f) Property 

 

As previously identified, the Cairo Bridge, a contributing resource to the NRHP-eligible Cairo 

Historic District, will be eventually removed by whichever project alternative is chosen for 

construction, except for Alternative 3, which was determined to not meet the purpose and need 

of the project since it will not add lane width, height, or load-bearing capacity.  In addition, all of 

the alternatives result in minor, sliver takes to contributing properties within the district (see 

Figures 5, 6, 7 and 8).  Alternatives 2A and 2B result in more permanent impacts to the Cairo 

United Methodist Church (a contributing resource and focal point of the community) since they 

are alignment shift alternatives.  Alternative 4 would result in the use of a contributing structure 

(196 Main Street) within the historic district, the only alternative to require the use of a 

contributing resource.  All of the build alternatives constitute a Section 4(f) use.  Mitigation 

measures are detailed in Section 5.3 and in the MOA (see Appendix) developed by the WVDOH 

and WVSHPO.  No additional mitigation will benefit the district. 
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2) Relative Severity of the Remaining Harm After Mitigation 

 

The Cairo Historic District meets Criteria A and C as noted in Section 4.0.  The district contains 

two previously recorded, individually eligible resources (the Bank of Cairo and the Cairo Pony 

Truss Bridge) and 70 contributing resources within the Cairo Historic District including the Cairo 

Bridge.  Other than the MOA (see Appendix) between the WVDOH and WVSHPO and the 

mitigation measures detailed in Section 5.3, no additional mitigation will benefit the district. 

 

3) Relative Significance of Each Section 4(f) Property 

 

Referring to historic districts, FHWA Section 4(f) regulations are applicable to those components 

that are considered to be contributing components of the district.  However, within a historic 

district there may be components that have a higher “status” than contributing elements 

including those that are individually eligible or components that have been designated as 

National Historic Landmarks. No National Historic Landmarks are located within the Cairo 

Historic District; however, there are two individually eligible resources within the historic district 

(the Bank of Cairo and the Cairo Pony Truss Bridge) and 70 contributing resources including the 

Cairo Bridge.  The Bank of Cairo and the Cairo Pony Truss Bridge will not be used by any 

project alternative.  The Cairo United Methodist Church is a contributing resource to the district 

and is considered a focal point of the community.  More property will be permanently used from 

it by the two alignment shift alternatives, Alternatives 2A and 2B. 

 

4) Views of Officials with Jurisdiction over Each Section 4(f) Property 

 

The WVSHPO has agreed that the project will have an adverse effect on the Cairo Historic 

District (including the Cairo Bridge) in a letter to the WVDOH dated February 7, 2017 

(Appendix).  The WVSHPO has also signed the MOA for the project on June 1, 2017 (see 

Appendix). 

 

5) The Degree Each Alternative Meets the Purpose and Need of the Project 

 

It was determined that all of the build alternatives equally meet the project purpose and need to 

assure safe and efficient transportation access; assure adequate emergency response times for 

ambulance, police, and fire services; and, support economic development.  Alternative 3 does 
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not meet the project purpose and need since it will not add lane width, height, or load-bearing 

capacity. 

 

6) After Reasonable Mitigation, the Magnitude of Any Adverse Impacts to Resources Not 
Protected by Section 4(f) 

 

There are no substantial differences among the build alternatives in environmental or 

socioeconomic impacts.  Alternative 4 requires the displacement of a residence while no other 

alternative requires any displacements.  Alternative 3 does not meet the project purpose and 

need. 

 

7) Substantial Difference in Cost Among Alternatives 

 

There are no substantial cost differences among the alternatives, ranging from a low of 

$2,917,000 (Alternative 2B) to a high of $3,472,000 (Alternative 1A).  A cost for Alternative 4 

was not developed, but it is anticipated to cost considerably more than the other alternatives.  

The higher costs are expected due to the complicated geometric design necessary to build a 

new bridge downstream of the bridge’s present location.  Alternative 3 does not meet the 

project’s purpose and need. 

 

5.5  Least Overall Harm Analysis Conclusion 
 

All of build alternatives (Alternatives 1A, 1B, 2A, 2B, and 4) studied for this project result in the 

use of one Section 4(f) resource, the Cairo Historic District (see Table 1).  Each alternative 

meets the project purpose and need.  Of all of the alternatives considered Alternative 4 will cost 

considerably more to construct (see section 5.2.6).  Mitigation measures for the use of the Cairo 

Historic District are the same for each alternative. Since all temporarily impacted areas will be 

restored to their pre-existing conditions, temporary impacts are considered negligible for this 

project.   

 

Alternatives 1A, 1B, 2A, and 2B remove the Cairo Bridge and use property from four other 

contributing resources, but do not displace any other contributing structures.  The house to be 

used by Alternative 4 is a contributing structure to the Cairo Historic District.  The demolition will 

constitute the only use of a contributing element of the historic district.  While other alternatives 

also use property within the district, Alternative 4 is the only alternative that would require 
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anything other than a sliver take.  Alternatives 2A and 2B result in more permanent impacts to 

the Cairo United Methodist Church (a contributing resource and focal point of the community) 

than Alternatives 1A and 1B. 

 

Alternative 1B results in slightly less permanent use of property from the historic district than 

any of the build alternatives (see Table 1).  It appears to be the least overall harm alternative 

and is the preferred alternative for the project.  Specifically, Alternative 1B: 

 
 Takes the distressed existing bridge out of service earlier in the project schedule; 
 Is the most feasible to erect; and 
 Minimizes permanent right-of-way impacts. 

 
6.0 CONSTRUCTIVE USE 
 

A constructive use occurs when proximity impacts of the project are so great that the 

characteristics that qualify the resource as a Section 4(f) property are substantially impaired.  

No proximity (visual) impacts associated with the build alternatives, including the preferred 

alternative (Alternative 1B), have been identified for the Cairo Historic District.  The 

characteristics that qualify the Cairo Historic District as a Section 4(f) resource will not be 

substantially impaired by visual impacts for the preferred alternative or for any of the build 

alternatives.   

 

Guidance provided in the FHWA’s 2012 Section 4(f) Policy Paper indicates that the “change” in 

the viewshed of the historic district will not rise to the level of constructive use.  Since the 

viewshed of the Cairo Historic District currently includes the bridge, the replacement of the 

existing bridge with a new structure (adjacent to the existing bridge) does not alter the historic 

district’s viewshed to the degree that it changes the significance of the other contributing 

elements.  It is unlikely, with the minimization measures noted in Section 5.3, that the new 

bridge would substantially impair the attributes which qualify the Cairo Historic District to be 

eligible for the National Register.  The Cairo Historic District would continue to retain its historic 

setting and features. 

 

7.0 ALL POSSIBLE PLANNING TO MINIMIZE HARM 
 
All possible planning, as defined in 23 CFR 774.17, includes all reasonable measures identified 

in the Section 4(f) Evaluation to minimize harm and mitigate for adverse impacts and effects.  
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The existing bridge was not marketed for re-use due to the extent of deterioration.  Preferred 

Alternative 1B minimizes harm to Section 4(f) resources by incorporating measures into the 

project (see MOA in Appendix) that minimize the impact on and the use of the resource.  

 

The assessment of the avoidance alternatives (see Section 5.1) determined that there are no 

alignment shifts (i.e., design shifts) that will avoid or minimize the Section 4(f) use of the historic 

district.  After evaluation of project alternatives, the Least Harm Analysis and assessment of 

Constructive Use, it is concluded that there are no feasible and prudent alternatives that avoid 

Section 4(f) use. 

 

8.0 COORDINATION 
 

A public informational meeting was held on December 5, 2016, at the Cairo Community Center.  

The meeting was held to present current information on the project, answer questions from the 

public, and listen to ideas or concerns from community residents and businesses.  The meeting 

complied with the public involvement requirements of the National Environmental Policy Act and 

Section 106 of the National Historic Preservation Act.   

 

Approximately 30 people attended the public informational meeting.  At the meeting, the 

WVDOH showed the public five potential 

alternatives for replacing the bridge and 

provided other supporting documentation for the 

project.  All information presented at the 

meeting was also available online at the 

WVDOH project website 

(http://go.wv.gov/dotcomment). 

 

The citizens who voiced an opinion at the public 

informational meeting expressed support for the 

project to the WVDOH staff present.  Written 

comments were provided by eight people, all 

expressing support for the replacement of the 

Cairo Bridge. 

 

Citizens at the Public 
Informational Meeting 

http://go.wv.gov/dotcomment


Section 4(f) Evaluation:  Cairo Bridge Project  
 

West Virginia Division of Highways 28 

The West Virginia Division of Culture and History has been consulted with concerning the 

eligibility of the Cairo Historic District and its contributing resources as well as the effects of the 

project on the historic district and has concurred with the eligibility and effects determinations 

(see Appendix).  The WVDOH has also contacted the Preservation Alliance of West Virginia, 

the Town of Cairo, the Ritchie County Historical Society, and the Ritchie County Historical 

Museum Association to solicit input on the project.  The WVSHPO, the Town of Cairo, and 

Ritchie County Historic Landmarks Commission have all signed the MOA for the project. 
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March 30, 2017 

 

 

Ms. Alison M. Rogers 

Environmental Protection Specialist 

Federal Highway Administration 

West Virginia Division 

154 Court Street 

Charleston, WV 25301 

 

Ref: Proposed Cairo Bridge Replacement Project 

 Federal Project STP-0031(037)D; State Project U343-31-9.82 

 Ritchie County, West Virginia 

 

Dear Ms. Rogers: 

 
The Advisory Council on Historic Preservation (ACHP) has received your notification and supporting 

documentation regarding the adverse effects of the referenced undertaking on a property or properties 

listed or eligible for listing in the National Register of Historic Places.  Based upon the information 

provided, we have concluded that Appendix A, Criteria for Council Involvement in Reviewing Individual 

Section 106 Cases, of our regulations, “Protection of Historic Properties” (36 CFR Part 800), does not 

apply to this undertaking. Accordingly, we do not believe that our participation in the consultation to 

resolve adverse effects is needed.  However, if we receive a request for participation from the State 

Historic Preservation Officer (SHPO), Tribal Historic Preservation Officer (THPO), affected Indian tribe, 

a consulting party, or other party, we may reconsider this decision.  Additionally, should circumstances 

change, and it is determined that our participation is needed to conclude the consultation process, please 

notify us. 

 

Pursuant to 36 CFR §800.6(b)(1)(iv), you will need to file the final Memorandum of Agreement (MOA), 

developed in consultation with the West Virginia State Historic Preservation Officer (SHPO), and any 

other consulting parties, and related documentation with the ACHP at the conclusion of the consultation 

process.  The filing of the MOA, and supporting documentation with the ACHP is required in order to 

complete the requirements of Section 106 of the National Historic Preservation Act. 

 

Thank you for providing us with the notification of adverse effect. If you have any questions or require 

further assistance, please contact MaryAnn Naber at 202-517-0218 or via e-mail at mnaber@achp.gov.          

 

Sincerely, 

 

 

LaShavio Johnson 

Historic Preservation Technician 

Office of Federal Agency Programs 
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