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PART I: ENVIRONMENTAL STUDY 

Introduction 
The subject project involves the replacement of the existing US Route 4 bridge (058/127) over the Connecticut 
River between Lebanon, New Hampshire and Hartford, Vermont.  The state line follows the low water line on the 
west side of the river.  The State of New Hampshire owns 92% of the existing bridge and the Town of Hartford, 
Vermont owns the remaining 8%. The project area in New Hampshire is located within the City of Lebanon Urban 
Compact. 
 
This project follows an advance contract (A000(825), 14957A) that consisted of installing a temporary bridge just 
downstream from the existing bridge.  Due to substantial deterioration, the existing bridge was posted at a 10-ton 
load limit in the Fall of 2008.  The temporary bridge was installed as an advance contract in order to temporarily 
restore this crossing for all legal loads during the design and construction of the subject project.  The temporary 
bridge was opened to traffic in December 2009.   The temporary bridge does not address the subject project’s goals 
and is not designed to serve as a permanent crossing.   Furthermore, the western approach to the temporary bridge 
is located on private property, and a temporary easement for the use of this property was secured for only four 
years. 
 
In accordance with the National Environmental Policy Act of 1969 (42 USC 4332(2)(c)), as implemented in 23 
CFR 771.117(d)(3), this Environmental Study/Section 4(f) Evaluation addresses the construction of the above 
noted project. This environmental study has been prepared using a systematic, interdisciplinary approach to assess 
the engineering considerations and environmental effects of the subject project. 

Purpose & Need 
The purpose of this project is to provide an economic, safe, and adequate Connecticut River crossing for bicycles, 
pedestrians, and motorized vehicles that will meet current and future transportation demands. The existing US 
Route 4 bridge (058/127) and its approaches have substandard geometrics and the bridge currently has reduced 
load carrying capacity. 
 
The existing bridge was built in 1936, with a major rehabilitation completed in 1976.  The bridge spans 
approximately 386’ from the NH abutment to the VT abutment.  The bridge consists of two riveted High Pratt 
Through Trusses and one riveted Warren Pony Truss placed on stone abutments and piers with concrete caps.  The 
bridge is supported by piers from a previous bridge that was built at this location, as evidenced by the widened 
cantilevered pier cap.  The abutments are located at the edge of the water and two piers are located in the river.  
The bridge is 24’-0” curb-to-curb with a 5’ sidewalk attached off the downstream side.  The vertical clearance of 
the bridge is 13’-9” at the high trusses (posted 13’-6”). 
 
The US Route 4 bridge is 73 years old and has experienced considerable structural deterioration since its last 
rehabilitation in 1976. The history of maintenance and repairs performed to the bridge is outlined in Table 1.  The 
bridge has substantial corrosion throughout the bottom chord and truss system, and a NHDOT inspection 
completed in the fall of 2008 gave the deck and superstructure a condition rating of 3 out of 9 (serious condition) 
(Exhibit K).  This inspection indicated that the bridge is no longer capable of safely supporting legal loads and the 
bridge was subsequently posted at a 10-ton load limit.  Some repairs were made in 2008; however, deterioration of 
the bridge was extensive and the 10-ton posting was retained (Figure 1).  Based on the total weight of all bridge 
components, it is estimated that approximately 80% of the bridge requires replacement.  This bridge is the #4 
priority on the Department’s Red List, which includes any bridge that is still safe for travel but is deficient enough 
to warrant more frequent inspections, or any bridge that is load-posted.  Additionally, this bridge has a Federal 
Sufficiency Rating (FSR) of 0.0 out of 100 due to the bridge’s poor condition, reduced load capacity, and narrow 
width.  For these reasons, the bridge is considered structurally deficient and functionally obsolete.  Even in like-
new condition, the bridge would have an FSR of only 66 because of the bridge’s poor geometric features.  The 
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Federal Highway Administration (FHWA) National Bridge Inventory (NBI) coding guide requires a minimum 
curb-to-curb width of 25’-9” when traffic volume exceeds 5,000 vehicles per day. 
 
There are four major concerns with the bridge and its approaches: 
 

1) The curb-to-curb width of the bridge is 24’-0” (two 12’ travel lanes), which results in little horizontal 
clearance between the edge of the travel lane and the bridge rail (Figure 2).  Existing curb-to-curb width of 
the bridge approaches varies from 24’-0” to 25’-6”.  AASHTO design recommendations contain some 
flexibility for Urban Minor Arterials, with 12’ considered the most desirable width for travel lanes.  Design 
guidelines for shoulder width recommend 8’ shoulders when traffic exceeds 2,000 AADT and where 
sufficient right-of-way exists.  Shoulders may be reduced to 4’ on bridges over 200’ in length, which is 
also the minimum width guideline for accommodating bicycle traffic (see item 4 below). 

 
2) The vertical clearance of the bridge is 13’-9” at the high trusses.  Trucks traveling across the bridge have 

hit the high trusses on at least two different occasions, resulting in damage to the portal framing.  NHDOT 
design standards recommend a vertical clearance of 14’6”.  The high trusses also contribute to poor sight 
distance at the Prospect Street intersection.   

 
3) The bridge approaches have poor geometry, resulting in poor sight distance and contributing to accidents 

(Figures 3-4). At a posted speed limit of 30 miles per hour (mph), the minimum sight distance should be 
290’ for left turns, 335’ for right turns, and 200’ for stopping.  Of the four drives/roadways nearest the 
bridge, only Stateline Sports meets the minimum sight distance for both left and right turns onto US Route 
4.  The sight distance for left turns is 210’ out of the Listen lot and 180’ out of Prospect Street, and the 
sight distance for right turns out of the Westboro Yard is 185’.   

 
4) The bridge is a poor crossing for pedestrian and bicycle traffic. The bridge has only one sidewalk, which is 

attached off the downstream side (Figure 2).  Sidewalks are currently located on both sides of US Route 4 
in Hartford (except between Prospect Street and the bridge), and the south side of US Route 4 in Lebanon. 
Pedestrians walking on the north side of the roadway must cross vehicular traffic to access the sidewalk on 
the south side of the bridge, which contributes to concerns for pedestrian safety in this high traffic, urban 
location.  In addition, the narrow width of the bridge does not safely accommodate bicyclists. To cross the 
bridge, bicyclists must walk their bicycles on the sidewalk along the south side of the bridge or ride in the 
travel lanes with vehicular traffic.  US Route 4 is a State Bicycle Route and there is strong local support for 
an improved bicycle crossing at this location.  By AASHTO guidelines, paved shoulders should be at least 
4’ wide to accommodate bicycle travel, and greater than 4’ wide where there is a high percentage of truck 
traffic.  The US DOT Policy Statement on Bicycle and Pedestrian Accommodation (March 2010) states 
that “every transportation agency has the responsibility to improve conditions and opportunities for 
walking and bicycling and to integrate walking and bicycling into their transportation systems.”  
Transportation agencies are “encouraged, when possible, to go beyond minimum design standards [and] to 
integrate bicycle and pedestrian accommodations on new, rehabilitated, and limited-access 
bridges.” 
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Table 1. Maintenance History for US Route 4 Bridge 058/127 

1960  Repaired endposts and rails; cleaned, primed, and painted 
1965  Painted; repaired backwalls; removed wearing course; patched and sealed deck; placed new wearing 

course; repaired wing walls 
1976   Replaced concrete deck, deck joints, steel stringers, and lower lateral bracing; straightened portals at 

the NH pier and the VT abutment 
1980  Installed conduit, pulled in new wire conductors, and installed two new lights 

2002 Removed and replaced damaged sidewalk spindles; deck overlay 

2005  Repaired various deteriorated locations on floor beams; removed hot top deteriorated concrete and 
patched at three locations; placed plywood and bunks on NH side first bay and removed spider staging 

2008 Repaired various gusset plates and deteriorated locations on bottom chord 
 

                           
 
 

                           
 

                          
Figure 1. Examples of corrosion and deterioration of existing bridge 
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According to the US Census Bureau, the 2008 population of Lebanon and Hartford was 12,806 and 10,696, 
respectively.  According to The Lebanon NH-VT Micropolitan Statistical Area – A Geo-demographic Review 
(2006), this region experienced a population increase of 15% between 1999 and 2004 and the population of both 
municipalities is projected to continue increasing.  According to the Lebanon Master Plan, the City of Lebanon 
serves as the regional economic center for the Upper Valley region of New Hampshire and Vermont and has been 
identified as part of the urban core of a multitown, multi-county agglomeration known as the Lebanon, NH – VT 
Micropolitan Statistical Area.  This “micropolis” is identified by strong economic integration and interdependence.  
Lebanon is the center of the Upper Valley’s labor market, providing 50% of the available jobs in a 24-town region. 
The home-to-work commuting patterns identified in the 2000 census illustrate the important economic linkage 
between Lebanon, NH and Hartford, VT.  Of the top five communities from which residents commute to Lebanon, 
Hartford ranks second behind Lebanon.  Of the top 5 commuting destinations for Lebanon residents, Hartford ranks 
third.  The US Route 4 bridge is an essential link between Lebanon and Hartford.  The average weekday traffic 
over the bridge in 2005 was 16,297 vehicles per day, while traffic volumes on Saturday and Sunday were 13,919 
and 9,995, respectively.  The US Route 4 bridge is located on two Advance Transit bus routes that serve the Upper 
Valley region in New Hampshire and Vermont.  These buses run hourly and, according to the Advance Transit 
website, up to 67% of passengers on these two routes are commuters.  
 
The Average Annual Daily Traffic (AADT) crossing the bridge in 2008 was 13,840, with projected increases to 
14,980 in 2012 and 22,260 in 2032.  In 2008, AADT consisted of 6.5% trucks, which is slightly higher than the 
New Hampshire average of 5.9% on Urban Minor Arterials.   The NHDOT Bureau of Traffic determined traffic 
crossing the bridge consists of 77.72% passenger cars and motorcycles, 15.77% light trucks (0-14,000 lbs), 5.5% 
medium trucks (14,000-33,000 lbs), and 1.01% heavy trucks (>33,000 lbs). 
 
Interstate 89 crosses the river two miles to the south of US Route 4.  Until January 2010, weight limits on the 
Interstate Highway System in Vermont were more restrictive than those in place for Vermont state roads (trucks 
over 80,000 lbs could not use the Interstate in Vermont); however, Congress approved a one-year pilot project in 
January 2010 that lifts this weight restriction. It is not known if this weight restriction will eventually be 
permanently lifted.  US Route 4 is part of the Vermont commercial truck network established by Title 23 V.S.A. 
Section 1432.  Local trucking and gravel companies regularly use the US Route 4 bridge to travel between Hartford 
and Lebanon.  The only other non-interstate crossing in the vicinity of the US Route 4 bridge is on NH Route 10A 
in downtown Hanover, a detour of approximately 11 miles.   
 
US Route 4 is classified as an Urban Minor Arterial.  The speed limit through the project area is currently posted 
for 30 miles per hour (mph).  The existing bridge is located between two major signalized intersections: Route 
4/Route 10 approximately 0.2 mi. east and Route 4/Bridge Street approximately 0.18 mi. west (Exhibit A).  Minor 
non-signalized intersections exist closer to the bridge: Crafts Ave/Commercial Dr/Route 4 approximately 0.08 mi. 
east (Figure 3) and Prospect St/Route 4 approximately 0.05 mi. west (Figure 4).  In addition, residential and 
commercial driveways are located off US Route 4 in the vicinity of the bridge.  A railroad underpass is located just 
over 300’ west of the existing bridge.  Based on accident data from 1998 through 2005, the Department identified 
the section of US Route 4 between Crafts Ave and the Vermont state line as having accident rates during that 
period that warrant further investigation.  Accident rates are based on the number of accidents, traffic volumes, and 
length of road.  Of the state’s 4,598 miles of roadway, approximately 169 miles have accident rates high enough to 
warrant further investigation. 
 
Locally, the project area is zoned as “Central Business District” in both Lebanon and Hartford.  In New Hampshire, 
there are four businesses in the immediate vicinity of the project.  The Four Aces Diner is located at the eastern end 
of the project area on the south side of US Route 4. The access road to the Westboro rail yard is located on the 
south side of US Route 4, just to the east of the bridge.  Place Company, a cement company operating under an 
agreement with the Claremont-Concord Railroad, utilizes the Westboro access road to gain access to their facility 
at the Westboro rail yard.  This access road is used as a one-way entrance into the cement facility.  Stateline Sports 
and Portland Glass share a driveway that is located across from the Westboro access road on the north side of US 
Route 4.  In Vermont, Listen Community Services is located on the south side of US Route 4 (also known as Maple 
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Street in Hartford) immediately beyond the bridge.  Two apartment buildings are located to the north of US Route 
4 immediately beyond the bridge; these are accessed from Prospect Street. 
 
In addition to existing businesses in the project area, there are three developments proposed for the near future: a 
city park and boat launch in the southeast quadrant; a new shop and community center for Listen Community 
Services in the southwest quadrant; and a new mixed-commercial development with five new buildings on Prospect 
Street in the northwest quadrant where the two apartment buildings are currently located.   Each of these 
developments is likely to result in increased traffic and turning movements in the vicinity of the bridge. 
 
 
 

 
Figure 2. Facing west toward existing bridge 

 

 
Figure 3. Standing at Crafts Avenue in NH facing west toward bridge 
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Figure 4. Facing east toward Prospect Street and bridge 

 

Proposed Action – Modified Online Alignment 
The proposed project will replace the existing US Route 4 bridge on a modified online alignment (Exhibit B1).  The 
proposed alignment will closely match existing alignment from Stateline Sports and east.  West of Stateline Sports, 
the alignment will be shifted to the north to better line up with the railroad underpass.  Project limits will extend 
from the east side of the railroad underpass to the intersection of Crafts Avenue/Commercial Avenue.  Property 
impacts will consist of a permanent easement and the removal of one apartment building at the intersection of 
Prospect Street and US Route 4 in Vermont (Parcel 12), and strip right-of-way acquisition in New Hampshire.  In 
order to match existing drives and roadways, the proposed roadway profiles will approximately match the existing 
bridge profile.   
 
The proposed bridge is a three-span structure with haunched steel girders.  The existing piers and abutments are not 
aligned properly for the proposed alignment and will need to be removed.  The bridge will have two piers in the 
river and the abutments will be placed further back from the riverbank.  The bridge will consist of two 12’ travel 
lanes, 5’ shoulders on each side, and a 5.5’ sidewalk on each side. 
 
Specific actions will include the following:  
 
 Removal of apartment building (Parcel 12), if building has not yet been removed by Prospect Street 

Development, and acquisition of permanent easements.  (The private development planned for approximately 8 
acres along Prospect Street necessitates the removal of the apartment buildings at 17 Maple Street and 19 
Prospect Street (Parcel 12).  This may be done by the developer prior to construction of the subject bridge 
project.) 

 Removal of existing bridge in its entirety. 
 Construction of two new concrete piers and abutments. 
 Construction of new bridge on modified online alignment. 
 Placement of riprap for scour protection at new abutments and piers and along river banks. 
 Construction of 5.5’ wide sidewalk on north side of US Route 4 from Crafts Avenue west to the bridge and 

from the bridge west to Prospect Street. 
 Reconstruction of 5.5’ wide sidewalk on south side of US Route 4 from Commercial Drive to the railroad 

underpass. 
 Realignment of Westboro Yard access road approximately 50 feet to the west.  The drive will include 

curbing, a widened sidewalk to accommodate bicycle traffic, and be graded to match the proposed 
park. 
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 Installation of closed drainage systems on each side of the bridge, with a drainage basin to treat runoff 
in the vicinity of the Westboro access road and a storm separator in Hartford in the northwest 
quadrant. 

 Removal of temporary bridge and approaches. 
  
This alignment will result in a horizontal curve radius of 750’ in VT (currently 396’) and 900’ in NH (currently 
1042’).  The K value for sag vertical curve will be improved from 16.7 to 37.  Design speed will be 35 mph with a 
posted speed of 30 mph (existing design speed is 30 mph).  Realignment of the bridge and approaches will improve 
intersection sight distances in the vicinity of the bridge.  At a posted speed limit of 30 mph, the minimum sight 
distance should be 290’ for left turns and 335’ for right turns.  The sight distance will be improved for left turns out 
of Prospect Street (from 180’ to greater than 400’), left turns out of the Listen driveway (from 210’ to 280’), left 
turns out of the Westboro Yard (from 300’ to greater than 400’), and right turns out of Westboro (from 185’ to 
280’). 
 
The cost of the proposed action is approximately $10.8 million (see Table 3). 

Alternatives to the Proposal 

Alternative 1 – “No-Build” 

The condition of the existing US Route 4 bridge is deteriorating, and maintaining even its current reduced posting 
of 10 tons is becoming problematic. The “No-Build” alternative does not address safety concerns, structural and 
geometric deficiencies, bicycle travel, or the reduced weight limit of the existing bridge.  The cost of maintaining 
the existing bridge in its current condition would be an estimated $11.8 million over the next 75 years (Table 3). 
 
The US Route 4 bridge is considered an essential link between Lebanon and Hartford.  The Average Annual Daily 
Traffic (AADT) crossing the bridge in 2008 was 13,840, with projected increases to 14,980 in 2012 and 22,260 in 
2032.  In 2008, AADT consisted of 6.5% trucks, which is slightly higher than the New Hampshire average of 5.9% 
on Urban Minor Arterials.  The average weekday traffic over the bridge in 2005 was 16,297 vehicles per day, while 
traffic volumes on Saturday and Sunday were 13,919 and 9,995, respectively.  Interstate 89 crosses the river two 
miles to the south of US Route 4.  Until January 2010, weight limits on the Interstate Highway System in Vermont 
were more restrictive than those in place for Vermont state roads (trucks over 80,000 lbs could not use the 
Interstate in Vermont); however, Congress approved a one-year pilot project in January 2010 that lifts this weight 
restriction. It is not known if this weight restriction will eventually be permanently lifted.  The only other non-
interstate crossing in the vicinity of the US Route 4 bridge is on NH Route 10A in downtown Hanover, a detour of 
approximately 11 miles.  At its current weight limit of 10 tons, heavy trucks cannot use the bridge, which places an 
economic hardship on local trucking businesses. 
 
The temporary detour bridge that was constructed in 2009 provides a detour around the existing bridge and 
temporarily restores load capacity at this river crossing.  However, the temporary bridge does not address the 
subject project’s goals and is not designed to serve as a permanent crossing.   Furthermore, the western approach to 
the temporary bridge is located on private property, and a temporary easement for the use of this property was 
secured for only four years. 
 
For these reasons, the “No-Build” alternative is not considered prudent and was therefore not selected. 

Alternative 2 – Bridge Rehabilitation 

The existing bridge requires substantial rehabilitation to repair or replace deteriorated members and restore load 
capacity (see Table 2).  Based on recent inspections, deterioration of most bridge members is too great to simply 
bolt on additional material for added strength.  Components of the bridge that require total replacement include the 
panel point connections, channels, stay plates, and gusset plates of the bottom chord, as well as the lower lateral 
bracing, deck, floor beams, stringers, bearings, sidewalk supports and railing, and bridge railing.  In addition, it is 
estimated that 10 vertical and diagonal members would require replacement once the bottom chord gusset plates are 
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disassembled, and another 10 to 20 members would need to be patched with plates.  Rivets would need to be 
replaced in all members that are replaced, as well as in approximately 5% of the retained members.  Approximately 
5% or less of the top chord and lateral top bracing requires replacement.  Higher strength steel would be used for 
all replaced members.  Based on the total weight of all bridge components, approximately 80% of the bridge would 
need to be replaced. 
 
Once the aforementioned repairs are complete, the entire bridge would be repainted.  Coating systems were 
researched to determine if it is possible to chemically eliminate existing corrosion.  A coating system used by the 
Virginia Department of Transportation (VDOT) is purported to seep into crevices and pack rust areas and 
chemically combine to stop the rust.  In discussions with VDOT, the product does not appear to perform 
significantly better than standard paint systems and does not stop rust at joints.  Therefore, existing corrosion could 
not be eliminated unless every member is disassembled, sand blasted, and prime painted before being reassembled. 
 
Rehabilitation would also require pointing the existing stone abutments and piers.  In addition, a scour hole is 
located adjacent to the west pier and would require scour protection measures for long-term protection.  Sheeting 
was installed during the 1976 rehabilitation of the bridge.  However, additional scour protection would be 
necessary to maintain the integrity of the pier into the future.  Protection measures would likely involve adding 
piles and an encapsulating footing or adding an additional cofferdam that could be self-supporting should the scour 
continue.   
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Table 2. Summary of Bridge Rehabilitation 
Component/Feature What Rehab would entail % of component replaced or 

altered 
Panel point connections All lower chord panel point connections would be 

totally replaced 
50% 

Top chord Retain existing; painting and minor rivet 
replacement anticipated 

<5% 

Bottom chord  Channels, stay plates, gusset plates 100% 
Vertical and diagonal members Estimated 10 vertical and diagonal members would 

require replacement once bottom chord gusset 
plates are disassembled 

<15% 

Floor beams and stringers  Total replacement 100% 

Lateral top bracing Minimal replacement anticipated <5% 
Bearings Original rocker bearings; all require replacement 100% 
Sway bracing Needs to be raised to increase clearance 100% 
Gusset plates  50% 
Lower lateral bracing Total replacement 100% 
Deck Total replacement 100% 
Sidewalk supports Total replacement 100% 
Standard-design railing Total replacement 100% 
Substructure units Abutments and piers would require pointing. 

Vermont pier would require additional scour 
protection measures for long-term protection. 

  n/a 

Rivets All rivets would be replaced in the members that 
are replaced.  Less than 5% of the rivets in the 
retained members/connections would require 
replacement. 

All rivets in replaced members 
plus <5% rivets in retained 
members 

 
  
The repairs as described above would restore the bridge’s load capacity to all legal loads. However, rehabilitation 
would perpetuate the existing geometric deficiencies of the bridge and its approaches, including the narrow width 
of the bridge and poor sight distance.  Furthermore, rehabilitation would not address the safety concerns that arise 
from the current and future traffic volumes, including the high percentage of trucks, on a geometrically deficient 
bridge, nor would it address the poor bicycle and pedestrian accommodations.   
 
The existing bridge has a vertical clearance of 13’-9” and the overhead trusses have been hit at least twice by 
trucks.  NHDOT design standards recommend a vertical clearance of 14’6”.  Part of the clearance problem is the 
angle at which trucks drive onto the bridge. The abrupt change in grade at the bridge entry can reduce the effective 
vertical clearance due to the angle of the truck-trailer combination. Improving the angle would still leave the 
vertical clearance below recommended design standards. Rehabilitation of the bridge could improve vertical 
clearance by raising the portal and sway bracing by 6 inches.  Alternative measures were considered, including the 
installation of a clearance bar.  However, it was determined that such measures would be ineffective since the 
bridge clearance is already posted.  US Route 4 travels through a railroad underpass approximately 300’ west of the 
existing bridge.  This underpass has a vertical clearance of 13’-8” (posted 13’-6”).   While improvements at the 
underpass have not been programmed, the Vermont Agency of Transportation has indicated a desire to make 
improvements at this location sometime in the future.  Eliminating the bridge as a vertical restriction would enable 
additional restrictions along the corridor to be addressed during the life span of the bridge.   
 
The width of the existing bridge is 24’-0” curb-to-curb.  There are no shoulders on the bridge and the bridge rails 
and curbing are at the edge of the travel lanes, leaving little horizontal clearance for vehicles traveling across the 
bridge. AASHTO design recommendations contain some flexibility for Urban Minor Arterials, with 12’ considered 
the most desirable width for travel lanes.  Design guidelines for shoulder width recommend 8’ shoulders when 
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traffic exceeds 2,000 AADT and where sufficient right-of-way exists.  Shoulders of any width are desired over 
having no shoulders.  Widening the existing bridge was studied as Alternative 2A (see below).   
 
The existing bridge approaches have substandard geometry. The minimum horizontal curve radius is 396’ in 
Vermont and 1042’ in New Hampshire (desirable is at least 510’).  The K value (a measure of curvature) for sag 
vertical curve is 16.7 on both sides of the bridge (recommendation is 26 in NH, 40 in VT).  There is also a steep 
(8.5%) downgrade toward the east approach.  These factors reduce the intersection and stopping sight distance 
along both approaches.   At a posted speed limit of 30 miles per hour (mph), the minimum sight distance should be 
290’ for left turns, 335’ for right turns, and 200’ for stopping.  Of the four drives/roadways nearest the bridge, only 
Stateline Sports meets the minimum sight distance for both left and right turns onto US Route 4.  The sight distance 
for left turns out of the Listen lot is 210’, and the sight distance for right turns out of the Westboro Yard is 185’.   
 
In addition to roadway geometry, the existing vertical and diagonal members of the truss block the line of sight for 
vehicles turning onto US Route 4 from Prospect Street.  The existing condition provides only 180’ of sight 
distance, which equates to a design speed of less than 20 mph.  A new mixed-commercial development with five 
new buildings is currently proposed for Prospect Street, which will lead to an increase in traffic turning onto US 
Route 4 at this intersection.   
 
In order to improve the horizontal curve radius of the Vermont approach, the roadway would need to be shifted 
south from its existing alignment.  This would result in impacts to the railroad underpass (a historic resource), and a 
portion of Lyman Point Park (a recreational 4(f) resource) and the Hartford municipal building parking lot 
(building is potentially historic).  In order to improve sight distance at the Prospect Street intersection, Prospect 
Street would need to be realigned to the west.  However, moving this roadway further west would only cause the 
railroad underpass to limit sight distance instead of the truss bridge.  A roundabout at the Vermont approach would 
require less sight distance due to the reduced speeds at which traffic merges (20 mph).  However, a roundabout is 
beyond the scope of the current project.  
 
The existing crossing does not safely accommodate all pedestrian and bicycle traffic.  Currently, pedestrians on the 
north side of US Route 4 in Hartford must use a crosswalk to access the sidewalk on the south side of the bridge.  
With the high traffic volumes on this roadway, it can be difficult to cross the road.  A signalized crosswalk was 
considered; however, it was determined that a signal that is used only intermittently for a pedestrian crosswalk at 
this high-traffic location would increase the risk of traffic accidents due to the signal’s proximity to nearby 
intersections and driveways, and the occurrence of unexpectedly stopped vehicles.  In addition to pedestrian 
concerns, the width of the existing bridge is too narrow to provide any separation of vehicular and bicycle traffic. 
 
Adding a second sidewalk off the north side of the bridge to better accommodate pedestrians would require 
extensive modifications to the bridge abutments and floor beams to accommodate the additional width and weight. 
Per NH RSA 265:26-a, bicycles cannot be ridden on sidewalks; therefore if bicyclists were to be encouraged to use 
the sidewalks to cross the bridge away from vehicular traffic, both sidewalks would need to be wide enough to 
accommodate pedestrians as well as bicyclists walking beside their bikes.  This would require 8’ wide sidewalks.  
Installing an 8’ sidewalk on each side of the bridge would add an additional $500,000 to the cost of rehabilitation.  
Under this alternative, a sidewalk would also need to be added to the north side of US Route 4 between the bridge 
and Crafts Avenue, and between the bridge and Prospect Street. 
 
Based on accident data from 1998 through 2005, the Department identified the section of US Route 4 between 
Crafts Avenue and the Vermont State Line as having accident rates that warrant further investigation.  Accident 
rates are based on the number of accidents, traffic volumes, and length of road.  Of the state’s 4,598 miles of 
roadway, approximately 169 miles have accident rates high enough to warrant further investigation.  The average 
accident rate in the project area based on 1998-2005 data was 8 crashes per million miles traveled.  Approximately 
76% of the accidents reported along this section of US Route 4 within the study period were rear-end collisions.  
Accidents can have a multitude of causes and accident datasets often do not contain detailed information.  Accident 
data can be difficult to quantify and must be interpreted based on professional engineering judgment.  Design 
deficiencies along this section of US Route 4 likely contribute to accidents.  One contributing factor may be the 
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bridge’s narrow width, which causes some vehicles to reduce speed unexpectedly prior to crossing the bridge.  
Thus, by slowing some but not all traffic at unexpected times, the bridge layout and design increases the risk for 
accidents, especially when coupled with the high traffic volume.   This also makes the bridge an ineffective traffic 
calming measure since it does not lead to consistent and predictable reductions in traffic speed.  According to the 
National Motorist Association, federal and state studies have consistently shown that the drivers most likely to get 
into accidents in traffic are those traveling significantly below the average speed.  Another possible contributing 
factor in accidents within the project area is the number of driveways and side roads off US Route 4 in the vicinity 
of the bridge.  Turning off US Route 4 leads to unexpected slowing or stopping in an area where sight distance and 
approach geometry are not ideal.  Accidents may increase in the project area when proposed developments lead to 
increases in traffic and turning movements. Developments proposed for the near future are the City of Lebanon 
park in the southeast quadrant, the new shop and community center in the southwest quadrant, and the new mixed 
commercial development on Prospect Street.  
 
Reducing the posted speed limit through the project area would not alleviate safety concerns.  Speed alone is rarely 
the cause of accidents. When the majority of traffic is traveling at the same speed, traffic flow improves, and there 
are fewer accidents. Differences in speed are more often the problem.  Furthermore, short sections of reduced speed 
limits are not practicable and are difficult to enforce.   
 
The railroad underpass approximately 300’ west of the existing bridge has a narrow width (21’-6”).  However, 
traffic responds differently to the underpass than it does to the narrow bridge.  Since the length of road through the 
underpass is less than 100’, a vehicle going under Vermont’s railroad underpass may yield to let an opposing 
vehicle pass through the underpass due to concerns over narrowness.  That same vehicle would not wait at one end 
of the 386’ long bridge for an opposing vehicle to cross the entire length of the bridge, despite being uncomfortable 
with its narrowness.  Being uncomfortable with the narrow bridge may cause some drivers to unexpectedly reduce 
the speed at they cross the bridge, which may not always be anticipated by vehicles traveling behind them.   
 
Future developments in three quadrants will prevent the use of a temporary detour bridge for future rehabilitation 
without substantial impacts to these developments.  Thus, this crossing would need to be closed during major 
construction activities.  Closing this crossing would create a considerable inconvenience to businesses and 
commuters, and would contribute to traffic congestion at other crossings.  Future painting and steel repairs would 
require one-way alternating traffic for approximately four months. 
 
The cost of rehabilitation is approximately $9.5 million (Table 3).  The truss design creates many areas on the 
bridge that can collect water and debris, which accelerates corrosion.  It is estimated that the rehabilitated bridge 
would require painting and steel repairs in approximately 20 years.  Painting and steel repairs would be necessary 
every 20 years, deck repairs every 35 years, and pier repairs every 25 years.  Maintenance costs of the existing 
bridge after rehabilitation are expected to be $4.5 million over the next 75 years, nearly double the maintenance 
costs expected for a new bridge.  Furthermore, while the costs of rehabilitation and the proposed action are similar, 
the proposed action would provide a wider bridge with shoulders and two sidewalks.  A new bridge that matched 
the width of the existing bridge would cost $8.6 million. 
 
For the reasons stated above, rehabilitation does not address major components of the project’s goals, as supported 
by current and projected population figures and traffic volumes, and existing and planned developments.  This 
alternative is not considered prudent and was therefore not selected. 

Alternative 2A – Widening Existing Bridge 

This alternative would consist of disassembling the entire truss bridge, widening the abutments and piers, and 
reassembling the trusses to accommodate a wider roadway.  Truss members would require modifications in order to 
be able to withstand the additional loads of a widened bridge.  The bridge would be widened from its current curb-
to-curb width of 24’-0” to 34’-0” to accommodate 12’ travel lanes and 5’ shoulders.  A 5’ sidewalk would be 
cantilevered from the downstream side of the bridge. Once widened, the bridge would be rehabilitated as described 
above in Alternative 2.    
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To provide a slight improvement to the horizontal approach in Vermont, the bridge would be widened to the north 
and would require widening both abutments and piers.  Approaches on both sides of the bridge would also be 
widened.  On the Vermont approach, minimal ROW strip takes would be required to the south on the Listen 
property (Parcel 11), and fill slopes would extend to the north and require the acquisition of the apartment building 
at 17 Maple Street (Parcel 12).  Additional ROW in NH would not be necessary.   
 
At approximately $17.1 million, this alternative has the highest cost of all alternatives that were studied, and 
maintenance costs after rehabilitation are expected to be nearly double the maintenance costs expected for a new 
bridge.  Furthermore, this alternative does not fully address approach geometry and sight distance.  For these 
reasons, this alternative was not selected. 

Alternative 3 – Off-line Upstream Alignment 

This alternative would place a new bridge approximately 50’ upstream from the existing bridge.  This alternative 
results in greater property impacts than the proposed action.  Property impacts would consist of the removal of both 
apartment buildings at the intersection of Prospect Street and US Route 4 (Parcel 12), as well as Stateline Sports at 
the east end of the bridge (Parcel 9).   The owners of Stateline Sports, as well as City officials from the City of 
Lebanon, have strongly opposed the acquisition of Stateline Sports and, therefore, the off-line upstream alignment.  
There is a private development planned for approximately 8 acres along Prospect Street that necessitates the 
removal of the apartment buildings.  This may be done by the developer prior to construction of the subject bridge 
project. 
 
This alignment would result in a horizontal curve radius of 750’ in VT and 510’ in NH.   This value would just 
meet the desirable value in NH.  The K value for sag vertical curve would be 35.  Sight distances would be 
improved by this alternative and would be comparable to the modified online alternative. 
 
The Off-line Upstream Alignment results in two alternatives for the existing bridge, one that would retain the 
existing bridge for use as a pedestrian crossing (Alternative 3A), and one that would remove the existing bridge 
(Alternative 3B). 

Alternative 3A – Retention of Existing Bridge 

This alternative consists of retaining the existing bridge and using it as a pedestrian and bicyclist crossing.  This 
would allow the replacement bridge to be built with 2’ shoulders instead of 5’ shoulders and without sidewalks, for 
an estimated savings of $2.2 million for the new bridge structure.  However, using the existing bridge as a 
pedestrian crossing would necessitate rehabilitation of the bridge at an estimated cost of approximately $6 million.  
Pedestrian loading for the full width of the existing deck would require the same level of rehabilitation as would be 
necessary for vehicular traffic.  Reducing the width of the pedestrian path could reduce the load on the bridge, but 
keeping people from straying off the path would be problematic and would cause serious safety concerns.   
 
Keeping the existing bridge as a pedestrian bridge does not fully address concerns about non-motorized/motorized 
traffic interactions because pedestrians and bicyclists would still need to cross vehicular traffic to reach the 
pedestrian bridge if traveling on the north side of US Route 4.   There are currently crosswalks across US Route 4 
at Crafts Avenue to the east of the bridge and just before the railroad underpass to the west of the bridge.   
Signalized crosswalks across US Route 4 at either end of the bridge were conceptually considered as a way to 
improve the safety of non-motorized crossings near the bridge.  It was determined that a signal, used only 
intermittently for a pedestrian crosswalk, would increase the risk of traffic accidents at this high-traffic location due 
to the signal’s proximity to nearby intersections and driveways, and the occurrence of unexpectedly stopped 
vehicles.   
 
This alternative would increase permanent impacts to the protected shoreland of the Connecticut River and increase 
impervious surface area.  Retaining the existing bridge as a pedestrian bridge would necessitate collecting and 
treating stormwater drainage off two separate structures, which would require a larger area for stormwater 
treatment, and further increase project costs, property impacts, and maintenance costs.  Larger areas of the 
Westboro yard and Parcel 12 off Prospect Street would need to be utilized for stormwater treatment. 
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At approximately $14.2 million, this alternative has the second highest cost of all alternatives that were studied due 
to the extensive rehabilitation that would be required for the existing bridge in addition to the cost of a new bridge 
(see Table 3).  Furthermore, this alternative would nearly double the estimated maintenance costs over the next 75 
years because two bridge structures would need to be maintained.  The City of Lebanon does not support this 
alternative because it necessitates the acquisition of Stateline Sports. 
 
For these reasons, this alternative was not selected. 

Alternative 3B – Removal of Existing Bridge 

This option consists of removing the existing bridge after construction of the new upstream bridge is complete.  To 
adequately address the needs of motorists, pedestrians, and bicyclists, the new bridge would consist of two 12’ 
travel lanes, a 5’ shoulder on each side, and a 5’ sidewalk on each side, for an estimated cost of $7 million.   The 
estimated cost of removing the existing bridge is $600,000.  The total cost of this alternative is approximately 
$10.8 million (see Table 3).  While geometric deficiencies would be improved, this alternative would result in 
greater property impacts.  The City of Lebanon does not support this alternative because it requires the acquisition 
of Stateline Sports. 
 
For these reasons, this alternative was not selected. 

Alternative 4 – Downstream Alignment 

This alternative would place a new bridge approximately 50’ downstream from the existing bridge.  This alignment 
necessitates greater property impacts, including the acquisition of the 4 Aces Diner (Parcel 6), the building across 
from the Diner on Commercial Drive (Parcel 5), and the Listen Community Services building (Parcel 14).  
Furthermore, this alternative results in the poorest geometry of all alternatives that were studied.  Geometry could 
be improved slightly if a new railroad underpass was constructed in Vermont to align the western approach further 
to the south; however, this would result in additional property impacts (rail line, Lyman Point Park, and the 
Hartford Municipal Building parking lot) and the resulting geometry would not be an improvement to existing 
conditions.  The poor geometry that results from this alignment does not warrant the greater level of impact or 
higher cost of this alternative.  
 
For these reasons, it was determined early in the design process that this alternative is not prudent; therefore, this 
alternative was not studied beyond the conceptual design phase. 
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    Table 3. Approximate Costs Associated with Each Alternative 
Cost Alternative 
 No-build Rehabilitation/ 

widening 
existing 
bridge  

 

Rehabilitation Upstream 
alignment – 

retain 
existing 
bridge 

Upstream 
alignment – 

remove 
existing 
bridge 

Proposed 
action 

(modified 
online 

alignment) 
Roadway $0 $200,000 $200,000 $500,000 $700,000 700,000 
Existing structure $0 $13,800,000 $7,200,000 $6,000,000 - - 
New structure $0 - - $5,000,000 $7,000,000 7,000,000 
Existing bridge 
removal 

$0 $0 $0 $0 $600,000 600,000 

ROW $0 $200,000 $200,000 $1,000,000 $1,000,000 600,000 
PE $0 $2,900,000 $1,900,000 $1,500,000 $1,500,000 1,900,000 
TOTAL $0 $17,100,000 $9,500,000 $14,200,000 $10,800,000 $10,800,000 
       
Total cost of 
maintenance  
(75 years) 

$11,800,000 $4,500,000 $4,500,000 $4,500,000 $2,300,000 $2,300,000 

 

Evaluation of Environmental Effects 
The effects of the proposed project relative to the following social, economic, natural, and cultural resources/issues 
have been reviewed.  Resources/issues that are not discussed in the body of this document were evaluated; 
however, no impacts were evident.  As such, these resources/issues are omitted from this environmental 
documentation.  The resources and issues deemed applicable for this project are indicated in bold type. 

Resources/Issues 

Social/ Economic Natural Cultural 

Safety 
Transportation Patterns 
Air Quality 
Noise 
Displacements 
Hazardous Materials 
Neighborhoods 
Business Impacts 
Land Acquisition 
Land Use 
 

Farmlands 
Community Services 
Energy Needs 
Utilities 
Environmental Justice 
Tax Base 
Recreation 
Public Lands 
Scenic Byways 
Construction Impacts 

Water Quality 
Wetlands 
Surface Water 
Groundwater 
Floodplains 
Wildlife/Fisheries 
Endangered Species 
Natural Communities 
Invasive Plants 
Shoreland Protection 
Wild & Scenic Rivers 
NH Designated Rivers 
Forest Lands 
Coastal Zone 

Historical 
Archaeological 
Stonewalls 
Aesthetics 

Safety/Transportation Patterns/Community Services 

US Route 4 is classified as an Urban Minor Arterial.  As defined by the Federal Highway Administration, an urban 
minor arterial street system “interconnects with the urban principal arterial system and provides service to trips of 
moderate length at a somewhat lower level of travel mobility than principal arterials. This system also distributes 
travel to geographic areas smaller than those identified with the higher system”.  The speed limit through the 
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project area is currently posted for 30 mph.  The existing bridge is located between two major signalized 
intersections: Route 4/Route 10 approximately 0.2 mi. east and Route 4/Bridge Street approximately 0.18 mi. west.  
Minor non-signalized intersections exist closer to the bridge: Crafts Ave/Commercial Dr/Route 4 approximately 
0.08 mi. east (Figures 5-6) and Prospect St/Route 4 approximately 0.05 mi. west (Figures 7-8).  In addition, 
residential and commercial driveways are located off US Route 4 in the vicinity of the bridge.  A railroad 
underpass with low clearance (13’-6”) and narrow width (21’-6”) is located approximately 300’ west of the 
existing bridge (Figure 7).   
 

 
Figure 5. Facing east toward Crafts Ave/ Commercial Dr intersection 

 

 
Figure 6. At Crafts Ave facing west toward bridge 
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Figure 7. Facing west toward Prospect St (on right) and railroad underpass 

 

 
Figure 8. Facing east toward Prospect St and bridge 

 
Locally, the project area is zoned as “Central Business District” in both Lebanon and Hartford.  In New Hampshire, 
there are four businesses in the immediate vicinity of the project.  The Four Aces Diner is located at the eastern 
edge of the project area on the south side of US Route 4. The access road to the Westboro rail yard is located on the 
south side of US Route 4, just to the east of the bridge.  Place Company, a cement company operating under an 
agreement with the Claremont-Concord Railroad, utilizes the Westboro access road to gain access to their facility 
at the Westboro rail yard.  This access road is used as a one-way entrance into the cement facility.  Stateline Sports 
and Portland Glass share a driveway that is located across from the Westboro access road on the north side of US 
Route 4.  In Vermont, Listen Community Services is located on the south side of US Route 4 (also known as Maple 
Street in Hartford) immediately beyond the bridge.  Two apartment buildings are located to the north of US Route 
4 immediately beyond the bridge; these are accessed from Prospect Street. 
 
In addition to the existing businesses in and around the project area, there are three developments proposed for the 
near future: a city park and boat launch in the southeast quadrant, a new building and community center for Listen 
Community Services in the southwest quadrant, and a new commercial development on Prospect Street in the 
northwest quadrant where the two apartment buildings are currently located.   Each of these developments is likely 
to result in increased traffic in the vicinity of the bridge. 
 
The Average Annual Daily Traffic (AADT) crossing the bridge in 2008 was 13,840, with projected increases to 
14,980 in 2012 and 22,260 in 2032.  In 2008, AADT consisted of 6.5% trucks, which is slightly higher than the 
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New Hampshire average of 5.9% on Urban Minor Arterials.   The NHDOT Bureau of Traffic determined traffic 
crossing the bridge consists of 77.72% passenger cars and motorcycles, 15.77% light trucks, 5.5% medium trucks, 
and 1.01% heavy trucks (Table 4). 
 
Table 4. Composition of traffic crossing the US Route 4 bridge 
Vehicle Type Class Count (%) FHWA Class Truck group Gross Veh. Wt. (lbs) 
car, motorcycle 77.72 1 & 2 n/a n/a 
pickup 15.77 3 LIGHT TRUCKS 0-14,000 
bus 0.85 4 MEDIUM TRUCKS  14,000-33,000 
2 axle 6 tire single unit 4.02 5 MEDIUM TRUCKS 14,000-33,000 
3 axle single unit 0.49 6 MEDIUM TRUCKS 14,000-33,000 
4 axle single unit 0.14 7 MEDIUM TRUCKS 14,000-33,000 
<5 axle 0.55 8 HEAVY TRUCKS >33,000 
5 axle 0.24 9 HEAVY TRUCKS >33,000 
>5 axle 0.22 10-13 HEAVY TRUCKS >33,000 

 
Automatic traffic recorder data from May 2005 (the most recent date available) show that traffic volumes are 
highest on weekdays, with an average weekday volume of 16,297 vehicles per day.  Average traffic volumes on 
Saturday and Sunday were 13,919 and 9,995, respectively.  The traffic recorder was located on the bridge at the 
Vermont state line. 
 
Accident data from New Hampshire is available for the project area for the period of 1988 through 2006:   
 
On the bridge, there were six reported accidents within the 13-year study period.  Two of these accidents resulted 
in injuries.  Five accidents involved two vehicles, three of which were rear-end collisions.  One accident within this 
period involved a truck hitting the overhead truss. 
 
Between the bridge and the Crafts Avenue/Commercial Avenue intersection approximately 400 feet east, 
there were nineteen reported accidents on US Route 4 within the study period.  Five of these accidents resulted in 
injuries.  All nineteen accidents along this portion of US Route 4 involved two or more vehicles, and sixteen 
accidents were rear-end collisions.  
 
At the intersection of US Route 4/Crafts Avenue/Commercial Avenue, fourteen accidents were reported within 
the study period.  Five resulted in injuries, all involved two or more vehicles, seven were rear-end collisions, and 
six involved turning movements.    
 
Based on accident data from 1998 through 2005, the Department identified the section of US Route 4 between 
Crafts Ave and the Vermont state line as having accident rates during that period that warrant further investigation.  
Accident rates are based on the number of accidents, traffic volumes, and length of road.  Of the state’s 4,598 miles 
of roadway, approximately 169 miles have accident rates high enough to warrant further investigation.  The 
accident rate on US Route 4 between Crafts Ave and the state line is eight crashes per million miles of travel.  
Approximately 76% of the accidents reported along this section of roadway were rear-end collisions.     
 
Accident data from Vermont is available for the project area for the period of 1992 to 2006:  
 
Between the bridge and the railroad underpass approximately 320’ to the west, there were fourteen reported 
accidents on US Route 4 during the study period.  Of these fourteen accidents, ten resulted in injuries and eight 
were rear-end collisions.  Eight of these accidents involved cars driving east on US Route 4 toward the bridge and 
account for five of the rear-end collisions. 
 
 
Accidents can have a multitude of causes and accident datasets often do not contain detailed information.  Accident 
data can be difficult to quantify and must be interpreted based on professional engineering judgment.  Design 
deficiencies along this section of US Route 4 likely contribute to accidents.  One contributing factor may be the 
bridge’s narrow width, which causes some vehicles to reduce speed unexpectedly prior to crossing the bridge.  
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Thus, by slowing some but not all traffic at unexpected times, the bridge layout and design increases the risk for 
accidents, especially when coupled with the high traffic volume.  This also makes the bridge an ineffective traffic 
calming measure since it does not lead to consistent and predictable reductions in traffic speed.  According to the 
National Motorist Association, federal and state studies have consistently shown that the drivers most likely to get 
into accidents in traffic are those traveling significantly below the average speed.  Another possible contributing 
factor in accidents within the project area is the number of driveways and side roads off US Route 4 in the vicinity 
of the bridge.  Turning off US Route 4 leads to unexpected slowing or stopping in an area where sight distance and 
approach geometry are not ideal. The proposed action will improve approach geometry and provide a wider bridge 
that will improve traffic flow. 
 
Each automobile accident has an associated expense and incurs a societal cost as it relates to increased insurance 
premiums, emergency response, clean-up, and property damage.  According to the National Highway Traffic 
Safety Administration (NHTSA), the average fatal automobile accident has a societal cost of approximately $3 
million.  The average “injury only” accident costs $63,000, and the average property damage only accident costs 
$2,300.  In the year 2000 in New Hampshire alone, the economic cost of motor vehicle traffic accidents was 
approximately $1.014 billion.  Using the estimators above, the societal cost of accidents for the accident study 
period was approximately $818,100 in the New Hampshire portion of the project area and $576,200 in the Vermont 
portion of the project area. 
 
The existing bridge approaches have substandard geometry. The minimum horizontal curve radius is 396’ in 
Vermont and 1042’ in New Hampshire (desirable is 510’).  The K value (a measure of curvature) for sag vertical 
curve is 16.7 on both sides of the bridge (recommendation is 26 in NH, 40 in VT).  There is also a steep (8.5%) 
downgrade toward the east approach (Figure 5).  These factors reduce the intersection and stopping sight distance 
along both approaches.   At a posted speed limit of 30 mph, the minimum sight distance should be 290’ for left 
turns, 335’ for right turns, and 200’ for stopping (see Table 6).  Of the four drives/roadways nearest the bridge, 
only Stateline Sports meets the minimum sight distance for both left and right turns onto US Route 4.  The sight 
distance for left turns out of the Listen lot is 210’, and the sight distance for right turns out of the Westboro Yard is 
185’.   
 
In addition to roadway geometry, the existing vertical and diagonal members of the truss block the line of sight for 
vehicles turning left onto US Route 4 from Prospect Street (Figure 9).  The existing condition provides only 180’ 
of sight distance, which equates to a design speed of less than 20 mph.  The minimum speed limit that can be 
posted in New Hampshire is 25 mph.  A new mixed-commercial development with five new buildings is currently 
proposed for Prospect Street, which will lead to an increase in traffic turning onto US Route 4.  The new bridge 
will eliminate this safety concern because it will have no overhead structures that will interfere with line of sight.  
Furthermore, the proposed action includes approach work and a modified bridge alignment that will result in 
improved horizontal curve radius.   
 

 
Figure 9. Prospect St intersection 
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The existing bridge does not have shoulders and has only one sidewalk, which is attached off the downstream side 
(Figure 10).  Sidewalks are currently located on both sides of US Route 4 in Hartford (except between Prospect 
Street and the bridge), and the south side of US Route 4 in Lebanon. Pedestrians walking on the north side of the 
roadway must cross vehicular traffic to access the sidewalk on the south side of the bridge.  The existing conditions 
contribute to concerns for pedestrian safety in this high traffic, urban location.  The Federal Highway 
Administration recommends sidewalks on both sides of the roadway in urban settings to improve pedestrian safety 
(Guidance Memorandum on Consideration and Implementation of Proven Safety Countermeasures), as does the 
AASHTO “Green Book” (A Policy on the Geometric Design of Highways and Streets).  The proposed action will 
provide sidewalks on both sides of the approach roadway in Hartford and Lebanon, as well as on both sides of the 
bridge, and will provide shoulders across the bridge to allow for separation of bicycle and vehicle traffic. 
 

 
Figure 10. Sidewalk off downstream side of bridge 

 
Traffic will be maintained on the existing bridge during construction of the temporary bridge. Commercial trucks 
over 10 tons will continue to use the detour through Hanover, NH during construction of the temporary bridge.  
Upon completion of the temporary bridge, the existing bridge will be closed and all traffic, including trucks, will 
use the temporary bridge to cross the river at this location.  Traffic will be maintained on the temporary bridge until 
the subject project has been completed. 
 
The current reduced posting of the existing bridge (10 tons) limits the type of emergency vehicles that can safely 
cross the bridge.  The weight of typical emergency vehicles ranges from approximately 7 tons for a small rescue 
truck to 40 tons or more for a ladder truck.  The temporary bridge will provide a safe crossing for all legal loads 
before and during construction of the proposed action.  The replacement bridge will handle all legal loads and will 
permanently restore this crossing for all emergency vehicles. 

Air Quality 

The proposed project is located within a portion of the State that has been determined to be in "attainment" with 
respect to the 8-hour National Ambient Air Quality Standards (NAAQS) for ozone and for all other criteria 
pollutants (CO, NOx, VOCs, PM10, and PM2.5).  The proposed work is not considered a “Regionally Significant 
Project” as defined in the final Transportation Conformity rules (40 CFR 93.101) or in those rules adopted by the 
New Hampshire Department of Environmental Services in accordance with the interagency consultation provisions 
required by 40 CFR 93.105.  When completed, the project is not expected to result in any meaningful changes in 
traffic volumes, vehicle mix, or any other factor that would cause an increase in emissions impacts, nor is it 
expected to contribute to violations of the NAAQS.  Consequently, this project is exempt from the conformity 
requirements of the Clean Air Act Amendments of 1990. 
 
Though exempt from the conformity requirements of the Clean Air Act, the National Environmental Policy Act 
requires consideration of the project's impact on air quality.  Since the project is not expected to result in any 
violations for the NAAQS for CO, this project will not have an adverse impact on air quality in the area. 
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Noise 

When completed, the proposed project is not expected to result in any meaningful changes in traffic volumes, 
vehicle mix, or any other factor that would cause a noticeable increase in noise emissions to any of the adjacent 
receptors. Construction activities will temporarily increase noise due to the operation of heavy equipment but noise 
levels are expected to return to normal after the project is completed. 

Hazardous Materials/Contaminated Properties 

A database search of the NH Department of Environmental Services (NHDES) OneStop Data Geographic 
Information System indicates that contaminated properties might be encountered in the project area during 
construction (Exhibit D1).  Two remediation sites and one hazardous waste generator are shown proximate to or 
within the project area.    The site to the north of the project area is known as T&R Sidelines (NHDES Site 
#199306028).  This site has contaminated soil from a leaking underground storage tank that has since been 
removed.  A monitoring well (MW-204) that is associated with this site was located just to the south of US Route 4 
near the existing bridge abutment (Exhibit D3).  This well was decommissioned prior to construction of the 
temporary bridge.  The Department will coordinate with NHDES and the City of Lebanon on the recommissioning 
of this well following construction of the replacement bridge.  The Consultant retained by the Department will 
sample any soil that is removed from this site to determine if the material can be reused onsite or will need to be 
handled, transported, and disposed of off-site. During construction activities, the Consultant will assist in 
determining areas of soils that will need to be temporarily stockpiled on poly for sampling purposes.  In the event 
that any contamination is encountered, the site is eligible for the Oil, Discharge, Disposal, and Cleanup Fund (ODD 
Fund), allowing for reimbursement for some or all of the direct impacts on this project that result from this 
contaminated site.   
 
In addition to the aforementioned site, the northern portion of the Westboro Rail Yard is contaminated from leaking 
aboveground storage tanks that have since been removed (NHDES Site #199210036).  This site is known as the 
Tidewater Oil parcel and is currently owned by the Department. In 2007, an area of contaminated soil was 
excavated and stockpiled on concrete pads located south of the project area.  Additional contaminated material was 
removed and stockpiled during construction of the temporary bridge. Contaminated soil along the US Route 4 
embankment still exists.  Removal of the stockpiled soil will be completed by the City of Lebanon within the next 
year. 
 
There are four monitoring wells associated with the Tidewater Oil parcel (Exhibit D3).  One of these wells, MW-8, 
was decommissioned prior to construction of the temporary bridge. The Department will coordinate with NHDES 
and the City of Lebanon on the recommissioning of this well following construction of this project.  The remaining 
Tidewater Oil wells will not be impacted by the construction of this project and will remain accessible following 
construction.   
 
Proposed construction activities will not require any deep excavation on the Tidewater Oil parcel; however, a 
Consultant retained by the Department will sample any removed soil for analysis and determine if the material can 
be reused onsite or will need to be handled, transported, and disposed of off-site. During construction activities, the 
Consultant will assist in determining areas of soils that will need to be temporarily stockpiled on poly for sampling 
purposes. 
 
The NH Department of Environmental Services has designated the Westboro Rail Yard a Groundwater 
Management Zone.  Any dewatering activities undertaken during construction will need to include Items that 
address onsite treatment and disposal, or handling, transport, and disposal at an appropriate off-site facility. The 
Consultant retained by the Department will be onsite to take the requisite samples. Typical turnaround time for 
sampling results is 5 days. The Contractor is responsible for all required permits related to disposal of groundwater.  
The Department has been coordinating with NHDES on all proposed activities at this site and will continue to 
coordinate with NHDES and the City of Lebanon as construction plans are finalized. 
 
Two additional sites, Place Company (NHDES Site #NHD510119977) and Sharkey’s Garage (NHDES Site 
#200601032), are not expected to be sources of contamination during construction of the proposed project. 
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During construction, any coordination by NHDOT with the appropriate parties at NHDES will be managed by a 
Consultant retained by the Department. 
 
No contaminated properties are known to exist within the project area in Vermont (Exhibit D2).  The sewer main 
on Prospect Street and Maple Street is asbestos cement; however, this sewer line is not expected to be impacted 
during construction.  In the event that construction will necessitate the removal of any asbestos-containing pipe, a 
licensed asbestos abatement contractor will be retained to ensure that all asbestos removal work is performed in 
accordance with applicable state and federal rules and regulations.   

Recreation 

US Route 4 is a designated State Bicycle Route in New Hampshire.  Vermont does not have such a designation.  
Bicycles are used throughout the Upper Valley region for commuting to work and school, as well as for recreation 
and conducting errands.  Safe and contiguous bicycle facilities are critical to support both commuter and 
recreational bicycle trips.  With a curb-to-curb width of only 24’-0”, the existing bridge does not safely 
accommodate bicyclists. Any bicyclists traveling into Vermont must mix with traffic across the bridge or cross 
vehicular traffic to walk their bicycles on the sidewalk along the south side of the bridge.  Per NH RSA 265:26-a, 
bicycles cannot be ridden on the sidewalk. 
 
According to comments received by the Upper Valley Trails Alliance over the last ten years, the current bridge 
deters many bicyclists from traveling along this route.  There is strong public support for an improved crossing for 
non-motorized transportation at this location (Exhibit C12).  The City of Lebanon’s Master Plan states that 
improved pedestrian and bicycle access from Lebanon to West Lebanon and White River Junction is an issue often 
raised at public meetings.  Furthermore, this bridge crossing has been identified as a key crossing in the proposed 
Upper Valley Loop Trail through Lebanon and Hanover, NH and White River Junction and Norwich, VT.  
Improving bicycle access is supported in the Upper Valley Lake Sunapee Regional Planning Commission Regional 
Plan (2004), which includes the following transportation goals: “continue to increase opportunities for multi modal 
travel and intermodal connections to effectively reduce reliance on single-occupant vehicles and to be proactive at 
preventing future problems and congestion” and “provide safe, integrated multi-modal facilities in all major 
transportation improvement projects to encourage adequate and equitable mobility for all residents and visitors to 
the Region”. 
 
The US DOT Policy Statement – Integrating Bicycling and Walking into Transportation Infrastructure – states: 

 
“Bicycle and pedestrian ways shall be established in new construction and reconstruction 
projects in all urbanized areas unless one or more of three conditions are met: bicyclists 
and pedestrians are prohibited by law from using the roadway; the cost of establishing 
bikeways or walkways would be excessively disproportionate to the need or probable 
use; and where sparsity of population or other factors indicate an absence of need.” 

 
The US Route 4 bridge does not meet any of the three conditions outlined above; therefore, a safe bicycle crossing 
at this location must be addressed as part of any proposed action. 
 
By AASHTO guidelines, paved shoulders should be at least 4’ wide to accommodate bicycle travel, and greater 
than 4’ wide where there is a high percentage of truck traffic as there is at this site.  Additionally, NH RSA 
265:143-a requires drivers to leave a ‘reasonable and prudent’ distance between their vehicles and bicycles on the 
roadway.   A reasonable and prudent distance is considered at least 3 feet at 30 mph or less, with one additional 
foot of clearance required for every 10 mph above 30.  The speed limit across the existing bridge is posted at 30 
mph.  In order to comply with RSA 265:143-a, drivers would need to pull into the lane of oncoming traffic to leave 
at least 3 feet of space between the vehicle and bicycle and, because of the bridge’s narrow width, oncoming traffic 
cannot move out of the way.   The alternative scenario is for traffic to remain behind bicycles traveling across the 
bridge.  This causes vehicles to brake and drive slower than other drivers are expecting, and can lead to rear-end 
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collisions.   
 
The proposed action will provide 5’ shoulders and 5.5’ sidewalks on both sides of the bridge.  This design complies 
with AASHTO guidelines and enables drivers to safely comply with NH RSA 265:143-a.  The Department’s 
Bicycle/Pedestrian Program considers the design acceptable for both pedestrians and bicyclists (Exhibit C13). 
 
Once construction of this project is complete and the temporary bridge is removed, the City of Lebanon has 
expressed interest in creating a riverside park in the northern portion of the Westboro Rail Yard.  According to the 
Westboro Riverfront Park Design Study completed for the City of Lebanon in 2004, the park would potentially 
consist of paved parking, a car top boat launch, a trail to the river, a kiosk and/or pavilion overlooking the river, 
and a portion of a riverfront trail for walking and bicycling.  The proposed action will not prevent the City from 
carrying out these plans once construction activities are complete, and the Department will continue to coordinate 
with the City as the project moves forward to determine how to best leave the site to enhance construction of the 
park. The proposed riverfront trail is part of a larger effort to connect the Westboro Rail Yard and this area of 
Lebanon to the City’s existing trail system.  To allow for future expansion of the riverfront trail, the proposed 
bridge has been designed to allow adequate room for a trail to be constructed under the bridge to provide continuity 
along the river without crossing US Route 4. 
 
Canoes and kayaks are regularly used in this section of the Connecticut River.  An access area for car top boats is 
located in New Hampshire approximately one mile upstream from the existing bridge; another access area is 
located in Vermont immediately downstream from the bridge at Lyman Point Park at the confluence of the White 
River.  It will be determined during final design of the project if the use of boats within the project area will be 
possible while construction is taking place.  Once construction is complete, the replacement bridge will not impact 
recreational boating.   

Neighborhoods/Business Impacts/Land Acquisition 

According to the US Census Bureau, the 2008 population of Lebanon and Hartford was 12,806 and 10,696, 
respectively.  According to The Lebanon NH-VT Micropolitan Statistical Area – A Geo-demographic Review 
(2006), this region experienced a population increase of 15% between 1999 and 2004 and the population of both 
municipalities is expected to continue increasing.  The City of Lebanon serves as the regional economic center for 
the Upper Valley region of New Hampshire and Vermont and has been identified as part of the urban core of a 
multitown, multi-county agglomeration known as the Lebanon, NH – VT Micropolitan Statistical Area.  This 
“micropolis” is identified by strong economic integration and interdependence.  Lebanon is the center of the Upper 
Valley’s labor market, providing 50 percent of the available jobs in a 24-town region. The home-to-work 
commuting patterns identified in the 2000 census illustrate the important economic linkage between Lebanon, NH 
and Hartford, VT.  Of the top five communities from which residents commute to Lebanon, Hartford ranks second 
behind Lebanon.  Of the top 5 commuting destinations for Lebanon residents, Hartford ranks third.  The US Route 
4 bridge is considered an essential link between Lebanon and Hartford.  The average weekday traffic over the 
bridge in 2005 was 16,297 vehicles per day, while traffic volumes on Saturday and Sunday were 13,919 and 9,995, 
respectively.  The US Route 4 bridge is located on two Advance Transit bus routes that serve the Upper Valley 
region in New Hampshire and Vermont.  These buses run hourly and, according to the Advance Transit website, up 
to 67% of passengers on these two routes are commuters.  
 
Locally, the project area is zoned as “Central Business District” in both Lebanon and Hartford.  In New Hampshire, 
there are four businesses in the immediate vicinity of the project.  The Four Aces Diner is located at the eastern 
edge of the project area on the south side of US Route 4. The access road to the Westboro rail yard is located on the 
south side of US Route 4, just to the east of the bridge.  Place Company, a cement company operating under an 
agreement with the Claremont-Concord Railroad, utilizes the Westboro access road to gain access to their facility 
at the Westboro rail yard.  This access road is used as a one-way entrance into the cement facility.  Stateline Sports 
and Portland Glass share a driveway that is located across from the Westboro access road on the north side of US 
Route 4.  In Vermont, Listen Community Services is located on the south side of US Route 4 (also known as Maple 
Street in Hartford) immediately beyond the bridge.  Two apartment buildings are located to the north of US Route 
4 immediately beyond the bridge; these are accessed from Prospect Street. 
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In addition to existing businesses in and around the project area, there are three developments proposed for the near 
future: a city park and boat launch in the southeast quadrant; a new shop and community center for Listen 
Community Services in the southwest quadrant; and a new mixed-commercial development with five new 
buildings on Prospect Street in the northwest quadrant where the two apartment buildings are currently located.   
Each of these developments is likely to result in increased traffic and turning movements in the vicinity of the 
bridge. 
 
This project will require the acquisition of permanent easements and strip right-of-way (Table 5).  In Vermont, the 
apartment building at 17 Maple Street will be removed if the Prospect Street developer does not remove it prior to 
construction of the proposed action.  A Conceptual Relocation Study would be performed if the building must be 
removed as part of the subject project to assure that there is an adequate number of functionally similar, decent, 
safe, and sanitary residential replacement housing to accommodate displaced residents.  This study would be 
conducted and provided in accordance with the Federal Uniform Relocation and Assistance and Real Property 
Acquisition Policies Act of 1970, as amended. 
 
 Access to all businesses will be maintained during and after construction. 
 

Table 5. Summary of Property Impacts for Proposed Action 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
See the Safety/Transportation Patterns section for more information. 

Conservation Land/Land Use 

The proposed action has been reviewed by the Office of Energy & Planning, Conservation Land Stewardship 
(CLS) Program Coordinator, and it was determined that there are no CLS resources within the project area in New 
Hampshire (Exhibit C6). 
 
The Land and Water Conservation Fund (LWCF) is a program that was established by Congress in 1964 to create 
parks and open spaces; protect wilderness, wetlands, and refuges; preserve wildlife habitat; and enhance 
recreational opportunities.  Any alteration or conversion of LWCF properties necessitates a 6(f) conversion of 
property.  Based upon a review of their LWCF files, the NH Department of Resources and Economic Development 
(DRED) and the Vermont Agency of Transportation have advised that there are no Section 6(f) parcels located 
within the project area (Exhibit C7 and C8).  
 
No other conservation lands exist within the limits of the project. 

Scenic Byways/Aesthetics 

The New Hampshire Scenic and Cultural Byways Program was established in 1992 under NH RSA 238:19, and is 
tied directly to the National Scenic Byways Program.  This program was established “to provide the opportunity for 
residents and visitors to travel a system of byways which feature the scenic and cultural qualities of the state within 

Parcel # Owner 
Parcel 

Size (sq. ft.) 
Property 

Impacts (sq. ft.) 
Type of 
impact 

8 Townsend 126,324 (2.9 ac) 
1,025 ROW 

acquisition 

9 Townsend 113,256 (2.6 ac) 
1,050 ROW 

acquisition 
9 Townsend 113,256 (2.6 ac) 7,350 Easement 

10 State of NH 830,689 (19.07 ac) 16,300 Easement 

12 
Prospect Street 
Development 

12,197 (0.28 ac) 
7,405 Easement 

Project Total 33,130 
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the existing highway system, promote retention of rural and urban scenic byways, support the cultural, recreational 
and historic attributes along these byways and expose the unique elements of the state’s beauty, culture and 
history.”  National Scenic Byways, a group of nationally designated byways, represent roadways that are 
destinations in themselves and deserve national recognition for the intrinsic values they feature.  The Connecticut 
River Byway was established under NH RSA 238:19 in 1999 and was designated a National Scenic Byway in 
2005. 
 
The goal of the Connecticut River Byway is to highlight the historic, cultural, scenic, and recreational resources 
along the Connecticut River.  According to the Connecticut River Byway website, there are nine designated 
"waypoint communities" along the 500-mile-long Connecticut River Byway as it follows the river in both New 
Hampshire and Vermont. The website states, “With their origins as early bridge sites, cross roads, and railroad 
hubs, these towns have been welcoming travelers since the days of flat boats, stage coaches, and steam engines”.  
White River Junction, a village within the Town of Hartford, Vermont, has been designated a waypoint community 
for the towns of Hartland and Norwich in Vermont and Lebanon, Hanover, and Plainfield in New Hampshire.  The 
designated Byway routes in the White River Junction area are VT Route 5 in Vermont, and NH Route 10 from 
West Lebanon to points north and NH Route 12A from West Lebanon to points south in New Hampshire.   While 
US Route 4 is not part of the Connecticut River Byway, it is an important route into the waypoint community of 
White River Junction and a major link between New Hampshire and Vermont in the Connecticut River valley.   

Utilities 

The proposed project requires the relocation of utility lines and poles, as well as fire hydrants.  Disruption to 
service, if any, will be kept to an absolute minimum.   
 
The following utility companies have been identified within the project area: 
 
  SERVICE      LOCATION 
  Comcast (CATV)      Aerial 
  National Grid (Power)     Aerial 
  AT&T (Telephone)     Underground 
  FairPoint Communications (Telephone)   Underground 
  Lebanon Public Works (Water and Sewer)   Underground 
  Hartford Public Works (Water and Sewer)   Underground 
  Hartford Fire Department (Hydrant)            –  

Lebanon Fire Department (Hydrant)            –    
 
Conduits for fiber optic cable are attached to the south side of the existing bridge, and overhead power lines span 
the river south of the bridge. These utilities will be relocated following construction.   
 
The Department’s Utility Section has coordinated with the appropriate utilities to initiate the relocation of poles 
and lines as needed. 

Environmental Justice 

Executive Orders 12898 and 13166, signed in 1994 and 2000 respectively, require that an Environmental Justice 
evaluation be conducted for all transportation projects that are undertaken, funded, or approved by the Federal 
Highway Administration to avoid, minimize, or mitigate disproportionately high and adverse human health and 
environmental effects, and social and economic effects on minority populations and low income populations.  The 
Environmental Justice review for the proposed action shows that, based on the most recent Census Data, minority 
populations, disabled populations, populations with limited English proficiency, elderly populations, and low-
income populations within the project area are not meaningfully greater than the surrounding area (Exhibit F). 
Therefore, this project complies with Executive Orders 12898 and 13166. 
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Surface Waters/ Wetlands/ Water Quality 

The Department’s Bureau of Environment (BOE) delineated all wetland resources within the limits of the project 
based on the 1987 Federal Manual for Identifying and Delineating Jurisdictional Wetlands produced by the US 
Army Corps of Engineers (ACOE) Wetlands Research Program.  In addition, the wetlands were classified utilizing 
the Classification of Wetlands and Deepwater Habitats of the United States, Lewis M. Cowardin, US Department 
of the Interior, Fish and Wildlife Service.  The only jurisdictional wetland area within the project limits is the 
Connecticut River, which is classified as R2UBH (Riverine, Upper Perennial, Unconsolidated Bottom, 
Permanently Flooded).  The proposed project will involve work within areas under the jurisdiction of the DES 
Wetlands Bureau and the ACOE.  Approximately 8,400 ft2 of permanent and/or temporary impacts will be 
necessary for the proposed action (approximately 3,800 ft2 bank impacts and 4,600 ft2 channel impacts); however, 
detailed impacts will not be quantified until final design of the project.  All appropriate permits will be secured 
from the NH Department of Environmental Services, Vermont Agency of Natural Resources, and the US Army 
Corps of Engineers (ACOE) prior to construction.   
 
As a navigable river, the US Coast Guard was contacted regarding the need for a Coast Guard permit for the 
proposed project.  Since the river at this location is not used, nor is it susceptible to be used with reasonable 
improvement, as a means to transport interstate or foreign commerce, the project is exempt from a Coast Guard 
permit under 23 USC Section 144(h) (Exhibit C5). 
 
Based on the stream order classification system, in which first order streams are the smallest streams, the 
Connecticut River is considered a 6th order river through Lebanon.  As such, this water body is subject to the New 
Hampshire Comprehensive Shoreland Protection Act, or CSPA (NH RSA 483-B), which applies to any river that is 
classified as 4th order or larger.  The CSPA establishes minimum standards for activities within the Protected 
Shoreland that are designed to protect the water quality of the state’s larger water bodies.  The protected shoreland 
is defined as all land located within 250 feet of the reference line (natural mean high water level or limit of flowage 
rights) of public waters.  The proposed action will result in temporary and permanent impacts to the Protected 
Shoreland of the Connecticut River.  Approximately 40,000 ft2 of permanent and/or temporary impacts will be 
necessary for the proposed action; however, detailed impacts will not be quantified until final design of the project.  
A permit from the NH Department of Environmental Services Shoreland Program will be obtained prior to 
construction.  
 
The project was reviewed by the ACOE, DES Wetlands Bureau, DES Rivers Management Program, NH Fish and 
Game Department (NHF&G), US Fish and Wildlife Service (USF&WS), US Environmental Protection Agency 
(EPA), and FHWA at the monthly Natural Resource Agency Coordination meeting on September 17, 2008, March 
18, 2009, and August 19, 2009.  Representatives from the ACOE and DES Rivers Management Program asked that 
abutments of a new bridge be moved away from the riverbanks, which was taken into account in the proposed 
action.  No one in attendance expressed concern for the project as proposed. 
 
The Clean Water Act of 1972 (33 USC 1251) regulates the discharge of pollutants into the waters of the United 
States and sets quality standards for surface waters.  In accordance with the Clean Water Act, the surface waters of 
New Hampshire have been classified by the State Legislature (NH RSA 485-A:8) as either Class A or Class B.  
Class A waters are considered to be of the highest quality and considered optimal for use as water supplies after 
adequate treatment.  Class B waters are considered acceptable for fishing, swimming, and other recreational 
purposes and, after adequate treatment, for use as water supplies. The segment of the Connecticut River crossed by 
the existing bridge has been designated a Class B Water.  Currently, stormwater runoff from the bridge flows 
directly into the river.  As part of the proposed action, runoff from the bridge will be captured in a closed drainage 
system and diverted for treatment prior to entering the river.  In Vermont, a stormwater separator will be installed 
to treat runoff.  Design of stormwater treatment measures will be completed during final design of the project.  
Proposed drainage treatments will prevent the bridge and its approaches from contributing to water quality 
concerns along the Connecticut River.   
 
In order to maintain water quality during construction, the project Contractor will be required, as a contract 
provision, to prepare a Storm Water Pollution Prevention Plan (SWPPP) for this project prior to the 
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commencement of construction activities.  This plan will ensure that all exposed areas, where construction 
activities are ongoing, are stabilized using appropriate erosion control techniques.   

 
In accordance with Section 303(d) of the Clean Water Act, the NHDES has designated the subject section of the 
Connecticut River (Assessment Unit ID #NHRIV801060302-01) as marginally impaired for two pollutants, 
Escherichia coli (E. coli) and mercury (Exhibit E).  E. coli can adversely affect recreation in the river.  The 
presence of E. coli in water bodies is typically a strong indication of sewage or animal waste contamination.  It may 
enter the water through sewer outlets during rainfalls, from poorly functioning septic systems, or from spills from 
lagoons containing animal wastes.  Mercury can adversely affect fish consumption.  It is introduced into the 
atmosphere by industrial emissions and the burning of fossil fuels, and returns to the earth’s surface through 
atmospheric deposition. According to the US Geological Survey, atmospheric deposition is the primary source of 
mercury in New England waterways.  Mercury that is deposited on land tends to bind tightly to soil components, 
which greatly limits its mobility.  For this reason, mercury is not a significant component in stormwater runoff.    
 
Since normal roadway runoff does not contain E. coli or mercury, and impervious surfaces are not a significant 
factor in the introduction of either pollutant, the proposed action is not expected to further impair the subject 
section of the Connecticut River for these pollutants.   

NH Designated Rivers 

The Connecticut River is a NH Designated River per NH RSA 483, the Rivers Management and Protection Act.  
The Rivers Management and Protection Act classifies the entire length of designated rivers using four categories: 
Natural, Rural, Rural-Community, and Community.  State regulated protection measures apply to each of these 
categories. The segment of the Connecticut River within the project area is classified as “Community”.  No 
protection measures associated with this classification restrict the construction of the proposed action. The 
Connecticut River Joint Commissions, the organization that oversees the management of this designated river, was 
contacted for input on the subject project (Exhibit C10 and C11). 

Floodplains/ Floodways 

Lebanon, NH and Hartford, VT are communities that participate in the National Flood Insurance Program.  The 
project lies within areas delineated as Floodway Areas, Special Flood Hazard Areas, and Zone X on the Flood 
Insurance Rate Map (Exhibit H).  The Floodway Area is defined by the Federal Emergency Management Agency 
(FEMA) as “the channel of the river plus any adjacent floodplain areas that must be kept free of encroachment so 
that the 100-year flood can be carried without substantial increases in flood heights.” Special Flood Hazard Areas 
are subject to flooding by the 100-year flood.  Zone X areas are those areas that are subject to the 500-year flood or 
areas that are subject to the 100-year flood but with average depths of less than one foot. 
 
The Department met with the NH Office of Energy and Planning and FEMA on August 28, 2008 and February 11, 
2009 to determine if proposed activities would impact regulatory floodplains and/or floodways.  The Department’s 
hydraulic analysis has shown that, during the 100-year flood event, surface water elevations would decrease by 
0.02’ immediately upstream from the proposed bridge.  Although the proposed steel girders will be partially 
submerged at the 100-year flood event, the proposed bridge is longer than the original (442’ opening versus 376’) 
and the submergence occurs in the area beyond the existing bridge opening. The proposed bridge opening will be 
larger than the original opening and upstream water surface elevations will decrease as a result of the proposed 
construction.  FEMA requested the submittal of a Conditional Letter of Map Revision (CLOMR) prior to 
construction.  A CLOMR is a request for FEMA's official comment on a proposed project that would, upon 
construction, “affect the hydrologic or hydraulic characteristics of a flooding source and thus result in the 
modification of the existing regulatory floodway, the effective Base Flood Elevations, or the Special Flood Hazard 
Area.”   In addition, the DES Rivers Management Program reviewed the project at the monthly NHDOT Natural 
Resource Agency Coordination meeting, where it was requested that new abutments be moved away from 
riverbanks if possible.  The proposed design includes the placement of abutments farther away from the riverbanks 
than the existing bridge abutments. 
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Wildlife/ Fisheries/ Endangered Species/ Natural Communities 

The US Fish and Wildlife Service (USFWS) and NH Natural Heritage Bureau (NHB) have reviewed the proposed 
action for the presence of Federal or State listed threatened or endangered species, or other species or plant 
communities of special or exemplary status.  Based on currently available information, two such wildlife species 
occur in the vicinity of the project area: dwarf wedgemussel (Alasmidonta heterodon), a state and federally listed 
endangered species, and bald eagle (Haliaeetus leucocephalus), a state listed endangered species (Exhibit C1).  No 
exemplary natural communities have been identified in the vicinity of the project.  Highest Ranked Habitats and 
Conservation Focus Areas, as identified by the NH Wildlife Action Plan, do not exist in or near the project area. 
 
Correspondence from the USFWS indicates that the closest known dwarf wedgemussel population is 
approximately two miles downstream from the project area. Furthermore, the river segment within the project area 
lacks appropriate dwarf wedgemussel habitat.  For these reasons, the USFWS stated that this project is not likely to 
adversely affect dwarf wedgemussels (Exhibit C2).  No further consultation is necessary. 
 
The NHB memorandum indicates that bald eagles have been observed perching and roosting in the vicinity of the 
project during winter months between 1981 and 1998.  Most observations of perched eagles were between the 
Wilder Dam and US Route 4 on tall pines.  Eagles have also been seen roosting in White River Junction near 
Interstate 91.  On recent site visits to the project area, no trees were observed within the project area that would 
provide desirable roost sites, such as super-canopy trees, tall white pines, or large snags.  Correspondence with the 
NH Fish and Game Department (NHF&G) indicates that the proposed project will not impact bald eagles (Exhibit 
C3).  No further consultation is necessary.   
 
A memo from the Vermont Agency of Transportation states that the project will not impact any species or habitats 
of special concern in Vermont (Exhibit C4). 
 
The Magnuson-Stevens Fishery Conservation and Management Act requires the federal government to identify 
Essential Fish Habitat (EFH) and make conservation recommendations to agencies whose actions could damage it. 
The Connecticut River is EFH for all life cycle stages of Atlantic Salmon (Salmo salar). The Department has 
prepared an EFH Assessment Worksheet to ensure that EFH is not adversely affected by the construction of this 
project (Exhibit G2). This Assessment was submitted to the ACOE and the National Marine Fisheries Service 
(NMFS).  There will be no substantial adverse impact to EFH for these reasons:  

1. Only minor work will be required below the ordinary high water line for the placement of two piers.  
Riprap will be placed for scour protection around each abutment and will extend below ordinary high 
water; however it is not expected to extend below the low water line. 
2. The proposed temporary bridge will not adversely affect the quantity or quality of water in the 
Connecticut River. 
3. The project contractor will be required to prepare a Storm Water Pollution Prevention Plan (SWPPP) 
prior to the commencement of construction activities. By utilizing Best Management Practices, this plan 
will protect the integrity of the Connecticut River in the project area throughout the construction period.  
4. The proposed bridge will not obstruct fish passage. 

Invasive Plants 

Under the statutory authority of NH RSA 430:55, the NH Department of Agriculture, Markets & Food prohibits the 
spread of invasive plants listed on the NH Prohibited Species List.  The project contains areas of Japanese 
Knotweed (Polygonum cuspidatum), a highly invasive plant that is listed on the Prohibited Species List.  Knotweed 
is located along US Route 4 and the Westboro Rail Yard access road at the eastern limits of the project area (Figure 
11), and along the riverbank on both sides of the existing bridge at the western limits of the project area.  These 
locations have been delineated and will be depicted on construction plans.  If knotweed stems or the soil within a 
six-foot radius of the plants is disturbed by construction activities, Best Management Practices shall be utilized to 
appropriately contain and/or dispose of the knotweed and prevent it from spreading within or outside of the project 
area.  Removing topsoil in areas where Japanese Knotweed occurs will require the removal of plant material and 
associated soil within a six-foot radius beyond the limit of any knotweed stems.  This material must be buried at 
least five feet below grade or stored on an impervious surface until all plant material is nonviable.  The Contractor 
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will be referred to the NHDOT manual Best Management Practices for Roadside Invasive Plants for further 
guidance.   
 

 
Figure 11. Japanese knotweed located along Westboro Access Road 

 

Cultural Resources 

The Department has coordinated with the Vermont Agency of Transportation Historic Preservation Officer 
(VTrans HPO), the NH Division of Historical Resources (NHDHR), and the Federal Highway Administration 
(FHWA), to locate and identify properties listed in or eligible for the National Register of Historic Places within 
the project area.  The Department also established coordination with the Lebanon Heritage Commission, Lebanon 
Historical Society, Hartford Historical Society, and Hartford Historic Preservation Commission; however, no 
written comments on the project were received from these groups.  
 
Two public informational meetings have been held for the project, the first in Lebanon, NH on October 21, 2008, 
and the second in Hartford, VT on February 11, 2009.  A handout was provided at the Hartford meeting that 
summarized the historicity of the existing bridge (Exhibit I4).  At the Lebanon meeting, a representative from the 
Hartford Historic Preservation Commission stated his preference for rehabilitating the existing bridge because it 
serves as a gateway between the two communities.  He also expressed support for keeping the existing bridge if the 
upstream alternative was selected.  No other comments were made in support of rehabilitation or retention of the 
existing bridge.   
 
The Advisory Council on Historic Preservation (ACHP), pursuant to its regulations, “Protection of Historic 
Properties” (36 CFR Part 800), was contacted by both NHDHR and FHWA for guidance on the adequacy of 
information developed for the draft Section 4(f) evaluation and provided during Section 106 coordination.  The 
ACHP determined that additional information could be provided in the Least Harm analysis to clarify specific 
concerns (see Exhibit I3). 
 
The project was reviewed at NHDOT–Cultural Resource Agency Coordination Meetings held on July 10, 2008; 
September 11, 2008; February 5, 2009; March 5, 2009; April 2, 2009; June 22, 2009; August 13, 2009; June 15, 
2010; and July 8, 2010 (see Exhibit I5 for meeting minutes).  Field reviews with NHDHR and VTrans 
representatives were held on August 7, 2008 and October 7, 2009.   

Description of Historic Resources 

Historic Resources (Extant Architectural) 

 
Bridge 
The existing bridge over the Connecticut River was constructed in 1936 and rehabilitated in 1976.  This is a 3-span 
riveted steel bridge consisting of two High Pratt trusses and one Warren Pony truss (Figure 12).  The bridge sits on 
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stone abutments with concrete and steel caps and is supported by two stone piers in the river.  The bridge spans 
approximately 386’ from the NH abutment to the VT abutment, has a curb-to-curb width of 24’-0”, and a vertical 
clearance of 13’-9”.  A 5’ wide sidewalk is attached off the downstream side of the bridge.  The two High Pratt 
trusses are similar in design.  Each truss has seven panels of varying width.  The top chords and inclined endposts 
are built-up riveted box sections consisting of two channels joined back-to-back with continuous top plates and 
bottom lacing bars.  Bottom chords are built-up members consisting of channels joined back-to-back with top and 
bottom tie plates.  Portal bracing consists of a Warren-truss strut with T-section flanges.  Sway frame struts and 
bracing are all constructed with angles.  The Warren Pony truss is located at the eastern end of the bridge.  The 
span measures 88’-0” and consists of four panels each measuring 22’-0”.  The truss is 11’-0” tall.  The floor system 
for the entire bridge consists of steel floor beams with seven stringers placed 4’ on center.  The bridge has a 
concrete, cast-in-place concrete deck with bituminous overlay.  The sidewalk has timber flooring. 
 
This bridge is one of about 14 High Pratt truss bridges built between the Flood of 1927 and World War II.  Six of 
the bridges from this period remain in existence and are essentially identical in terms of design, materials, 
fabrication, and construction technology.  The Lebanon-Hartford bridge was designed by the New Hampshire 
Highway Department and fabricated by the American Bridge Company.   Despite the poor condition of the bridge 
at this time, it retains integrity as a mid-20th century multi-span highway bridge.  It is eligible for the National 
Register at the state level under Criterion A for its association with the 1936 flood and the federal relief funds used 
to construct the bridge, and Criterion C for its engineering significance (Exhibit J1). 
 

 
Figure 12. Warren Pony/High Pratt truss bridge 

 
Four Aces Diner 
The Four Aces Diner is located at 23 Bridge Street (Figure 13).  This is a two-story, side-gabled structure 
constructed in 1986 to enclose three sides of a late model, 1950s Worchester diner, which occupies the first floor 
area.  Visible on the long, east façade is one elevation of the diner, which is sheathed in vertical panels of red 
porcelain enamel framed with stainless steel. A single-story shed roof supported by plain wooden posts shelters the 
front exterior wall of the diner including the projecting entrance vestibule.  The diner has three horizontal fixed 
windows on either side of the entrance vestibule.  Above the windows is a band of stainless steel with an inscribed 
geometric design. 
 
The Four Aces Diner is a classic example of a Worcester diner of the early 1950s.  It was assembled in 1952 in 
Worcester, Massachusetts by the Worcester Lunch Car and Carriage Manufacturing Company, and is one of 21 
diners in New Hampshire and one of 8 Worcester diners in the state. Despite being enveloped in a modern 
structure, the diner retains many of its original features and is an excellent example of the barrel-roofed Worcester 
diners.  The diner retains a high level of integrity of design, materials, workmanship, feeling, and association, and 
is eligible for the National Register under Criterion C. 
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Figure 13. Four Aces Diner (23 Bridge St) 

 
17 Maple Street (US Route 4) 
This building is a flat-roofed, three-family dwelling with a brick foundation and vinyl siding built in approximately 
1900 (Figure 14).  The building is rectangular in plan and oriented with its narrow end to US Route 4.  The 
asymmetrical façade has a thee-story, three-sided bay projection on the east part of the elevation with an adjacent 
three-tier porch that is two bays wide to the west.  The porch has been entirely rebuilt with modern members, 
including plain posts and stick balusters.  On the first floor, the porch shelters three original wooden doors with 
upper glass over lower raised panels.  The upper two levels have a single glass-and-panel door and a double-hung 
1/1 window. A three-story recessed porch located at the northeast corner of the building is built of modern 
materials. The predominant window on the structure is an individual double-hung 1/1 sash.  On the long, west 
elevation, there are two bays of narrow paired windows with a bay of individual windows toward the façade, and a 
simple gable door hood on plain supports sheltering the glass-and-panel door toward the rear of the elevation. 
 
This building is eligible for the National Register under Criterion C as a locally significant example of the Three 
Decker form (Exhibit J2).  The property retains some integrity of workmanship, design, and materials.  It has seen 
no substantial alteration since its construction in the early 20th century. 
 

 
Figure 14. 17 Maple St 

 
19 Prospect Street 
Located to the rear of 17 Maple Street, this building is a flat-roofed, three-family dwelling built in approximately 
1900 (Figure 15).  The building has wood clapboards and rests on a parged brick foundation with a simple molded 
watertable and unadorned projecting cornice.  The building has an L-shaped plan, with the main entry located on 
the narrow, west elevation.  The west half of the façade is a single bay wide with a flat roofed door hood on the 
lower level supported by ornate brackets with decorative knobs.  To the south of the entry bay is a shallow, three-
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story, projecting rectangular bay with narrow 1/1 windows on its front face and a single window deep.  Extending 
to the south from the rear of the south side elevation is a three-story section with a three tier, two bay wide porch 
that extends across the entire west façade.  The porch is a modern reconstruction with all new posts, stick railings, 
and concrete base.  Sheltered by the porch on each level are an individual window and a glass-and-panel door.  The 
narrow south wall of the wing has two small square windows between the first and second and second and third 
floors, and original 2/2 windows on the second and third stories. 
 
This building is eligible for the National Register under Criterion C as a locally significant variation on the Three 
Decker form. The property retains some integrity of workmanship, design, and materials.  It has seen no substantial 
alteration since its construction in the early 20th century. 
 
 
Complete descriptions of these resources are on file at the NHDHR and NHDOT Bureau of Environment. 
 

 
Figure 15. 19 Prospect St 

Archaeological Resources 

A Phase IA/IB survey has been completed in all four quadrants of the existing bridge.  Results are as follows. 
 
Seven test pits were placed in the northeast quadrant and three were placed in the southeast quadrant.  All test pits 
in the eastern (New Hampshire) quadrants revealed considerable disturbance and recent alluvial deposits, and no 
resources were found.   
 
In the southwest quadrant sixteen shovel test pits (STPs) and four trenches were excavated during the initial Phase 
IB study in October 2008.  During the initial study, a possible buried A horizon was encountered at a depth of five 
to six feet below ground surface in Trench 1, the westernmost trench in the parking lot close to the railroad 
embankment.  Given this finding, together with the terrace landform and setting, sensitivity for Native American 
resources was assigned to this portion of the southwest quadrant. All other trenches in the southwest quadrant were 
characterized by fill to a depth of three feet below ground surface, with no sign of intact soils emerging.  Additional 
Phase IB work was completed in March 2009 and included the excavation of two deep trenches: one (Trench A) at 
the location of the proposed temporary bridge abutment and the second (Trench B) at the location of Trench 1 by 
the railroad embankment.  The additional Phase IB study did not reveal intact topsoil strata or evidence of Native 
American occupation in the southwestern quadrant of the project area. 
 
In the northwest quadrant, twelve STPs and four trenches were excavated.  Shovel test pits in the yards surrounding 
the two tenements on the north side of the bridge revealed an intact stratigraphic profile of modern topsoil, one or 
more deposits of alluvium, and a deeper, buried alluvial topsoil between 50 and 70 cm below ground surface. These 
natural layers ran deep and none of the STPs was able to reach sterile subsoil. The buried A horizon seems to have 
dated more or less to the historic occupation of the tenements at the end of the 19th century and beginning of the 
20th, with a mixture of cut and wire nails, ceramics ranging from blue shell-edge pearlware to sponge-decorated 
whiteware, blue transfer-print, and semi-vitreous ware. These deposits were relatively thinly distributed, but do 
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suggest that the yards are, for the most part, intact. Archaeologists recovered a moderate amount of lithic debitage 
from around the tenements as well, indicating a pre-contact Native American component. These finds were 
recovered from the flood layer, however, which, sandwiched between the modern-day and buried historical 
topsoils, was obviously in a disturbed context.  Since both hand and mechanical testing have established intact soil 
strata from the historical era extending down to a depth of at least 100-120 cm below ground surface, the use of a 
backhoe was recommended as part of continued Phase IB testing to dig deeper to see if there are any earlier, pre-
Contact horizons in this quadrant.  Of particular interest will be the area around and beneath the currently extant 
tenement buildings near the river’s edge.   If the current condition of the property is not disturbed prior to property 
access to be gained by Vermont, all necessary phases of archaeological investigation will be undertaken at the 
Phase II and III levels as necessary to analyze and document archaeological resources at 17 Maple Street in the 
northwest quadrant of the project area.  All field investigations will be completed prior to construction on the 
property.   If the apartment building is removed as part of this project, excavation will be limited as much as 
possible on the foundation walls that face the sensitive areas and the floor.  An archaeologist will be on site to 
monitor the demolition. 
 
The four mechanical trenches in the northwest quadrant were oriented perpendicularly to formerly existing 
buildings, in an attempt to cross-cut any extant foundations, and maximize the discovery of historical features.  
Additional Phase IB tasks included mechanical excavation of two trenches.  Mechanical trenching and shovel test 
pits conducted during the additional Phase IB study for this project did not reveal intact topsoil strata. Native 
American cultural material was limited to a single flake recovered from fill soil in Trench 6, and does not indicate 
the presence of intact pre-contact Native American archaeological deposits at this location. This work confirmed 
the presence of deep deposits of recent fill in this area, extending to at least eight feet below surface in both 
trenches. The distribution of modern and historic artifacts confirm the presence of fill soils, but the discovery of a 
foundation wall in the eastern extremity of Trench 5, adjacent to the tenements, indicated that remnants of the 
historic toll house remain at this location, and will be impacted by the proposed construction. This will be the only 
area of potential further historical interest in the northwest quadrant. While Trench 5 itself was characterized 
entirely by fill and disturbed natural soils, it was not clear from excavations there – which were in search of deeply 
buried Native American deposits – whether archaeologists had come down on the inside or the outside of the 
foundation, and therefore, whether the foundation is still intact or only represented by a single wall. This will need 
to be determined in a Phase II survey.  The historical Phase II work should focus solely on exposing the rest of the 
toll house foundation, if it exists.   

Effects on Historic Resources 

Effects on historic properties were determined by the FHWA, NHDOT, NHDHR, and VTrans HPO based on the 
Section 106 review process established by the National Historic Preservation Act of 1966 and outlined at 36 CFR 
800.9.  It has been determined that the proposed action will result in an adverse effect on the US Route 4 bridge 
and 17 Maple Street as described below and in Table 4.   
 
The proposed replacement of the National Register eligible Warren Pony/High Pratt truss bridge will result in an 
adverse effect. The adverse effect on 17 Maple Street results from the removal of the National Register eligible 
apartment building, the permanent easement on 0.15 ac. of the 0.16 ac. parcel, and the temporary construction 
easement on 0.01 ac.  This building was slated to be removed as part of the proposed Prospect Street development, 
and may be removed by the developer prior to construction of the proposed action.  The use of 19 Prospect Street 
results from the permanent easement on 0.02 ac. of the 0.12 ac. parcel and the temporary construction easement on 
0.01 ac.  The National Register eligible building on this parcel will not be impacted by construction of the proposed 
action. 
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Table 6. Summary of Historic Resource Impacts 
Historic resource Impact on 

structure 
Parcel size (ac) Permanent easement (ac) Temporary easement (ac) 

US 4 Bridge Removal n/a n/a n/a 
Apartment Bldg at 
17 Maple St 

Removal 0.16 0.15 0.01 

Apartment Bldg at 
19 Prospect St 

none 0.12 0.02 0.01 

 

Effects on Archaeological Resources 

Phase I investigations have occurred in all quadrants of the bridge.  Some of these investigations involved testing 
for deeply buried archaeological resources. These investigations failed to find significant archaeological resources 
within the horizontal and vertical project limits in all but the northwest quadrant.  If the current condition of the 
northwest quadrant is not disturbed prior to property access to be gained by Vermont, all necessary phases of 
archaeological investigation will be undertaken at the Phase II and III levels as necessary to analyze and document 
archaeological resources at 17 Maple Street in the northwest quadrant of the project area.  All field investigations 
will be completed prior to construction on the property.  The resulting reports of investigations and the need for 
additional study will be reviewed by and coordinated with the Vermont Agency of Transportation.   

Mitigation for Historic Resource Impacts 

As outlined in the Memorandum of Agreement (MOA) for this project, it was agreed among FHWA, NHDHR, 
NHDOT, and VTrans HPO that impacts to the US Route 4 bridge and 17 Maple Street are unavoidable and that 
several measures will be implemented to mitigate these impacts (Exhibit I2).  They consist of the following: 
 Documentation of the US Route 4 Bridge (058/127) and 17 Maple Street; 
 Marketing of the bridge as required by 23 USC 144; 
 Review of design elements of the proposed bridge; 
 Funding for Phase I of the New Hampshire Historic Highway Bridge Inventory/Management Plan; 
 State Historic Marker and/or interpretive display panel in Lebanon; 
 Evaluation of the reuse of the stone from the bridge abutments and piers. 

 

Construction Impacts 
 
 Construction of this project is anticipated to cause temporary increases in noise and dust levels within the 

project area.  All standard measures will be employed to ensure such increases are minimized to the extent 
practicable and limited to the construction period. 

 
 Access to all properties will be maintained throughout construction. 
 
 The Contractor will be required to prepare an erosion control and Storm Water Pollution Prevention Plan 

(SWPPP), approved by the Department, prior to the commencement of construction activities. 
 
 Standard pollution prevention measures will be employed to assure all negative impacts are avoided and/or 

minimized to the maximum extent practicable. 
 
 Appropriate Best Management Practices, as outlined in “Best Management Practices for Roadside Invasive 

Plants”, will be utilized to avoid the spread of Japanese knotweed within or outside of the project limits. 
 
 Because the Connecticut River is considered a navigable waterway, any spillage of oil or oil-based products 

during construction must be promptly reported to the US Coast Guard and other agencies as appropriate. 
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Coordination & Public Participation 
Letters were sent to various Federal, State, and local agencies, as well as the general public, requesting input on this 
project on the dates noted below.  Responses are indicated.  Any issues that were raised have been addressed as 
part of this document. 
 
Agency / Organization    Contact    Date Sent  Reply Received 
City of Lebanon 
    Mayor     Karen Liot Hill   9/3/2008 
    Conservation Commission   Judy Macnab   9/3/2008 
    Fire Chief     Chris Christopoulos  9/3/2008 
    Heritage Commission    Robert Welsch   9/3/2008 
          11/2/2009 
    City Planner     Ken Niemczyk   9/3/2008 
    City Manager     Gregg Mandsager  9/3/2008 
    Police Chief     James Alexander  9/3/2008 
          8/31/2009 
    Public Works Director   Michael Lavalla   9/3/2008 
    Historical Society                –    10/8/2008 
          11/2/2009 
Town of Hartford 
    Board of Selectmen    Gayle Ottoman   10/29/2008  
    Town Manager    Hunter Rieseberg  10/29/2008 
    Planning Department    Lori Hirshfield   10/29/2008 11/17/2008 
    Fire Chief     Steven Locke   10/29/2008 
    Police Chief     Glenn Cutting   10/29/2008 
    Public Works Director   Richard Menge   10/29/2008 11/17/2008 
   Hartford Historical Society   Dorothy Yamashita  10/8/2008 
          11/2/2009 
   Hartford Historic Preservation Commission Lori Hirshfield   10/8/2008 
          11/2/2009 
Upper Valley Lake Sunapee  

Regional Planning Commission  Christine Walker  9/3/2008 
Conservation Land Stewardship Program Steve Walker   9/3/2008 9/4/2008 
NH Division of Parks and Recreation (LWCF) Shari Colby   9/3/2008 9/16/2008 
NHDOT Chief of Labor Compliance  David Chandler   9/3/2008 10/6/2008 
Connecticut River Joint Commissions  Sharon Francis   9/3/2008    9/26/2008 
            2/26/2008  
NH Natural Heritage Bureau   Melissa Coppola  7/2/2008 7/8/2008 
US Fish & Wildlife Service   Susi von Oettingen  7/28/2008 7/29/2008 
NH Fish & Game Department   Kim Tuttle   7/28/2008 7/28/2008 
National Marine Fisheries Service  Mike Johnson   1/15/2009 1/16/2009 
US Coast Guard    Gary Kassof   11/12/2008 11/18/2008 
Upper Valley Trails Alliance   John Taylor   3/10/2009 3/10/2009 
Connecticut River Joint Commissions  Sharon Francis   6/11/2009 6/11/2009 
Advisory Council on Historic Preservation Reid Nelson   1/5/2010 3/29/2010 
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Meetings were held with various Federal, State, and local agencies, as well as with the general public throughout 
the development of this project.  Project review meetings were held on the following dates: 
 
Meeting          Date 
NHDOT Cultural Resource Agency Coordination Meeting    July 10, 2008 
Field Review - VT Agency of Transportation/NH Architectural Historian   August 7, 2008 
NHDOT Cultural Resource Agency Coordination Meeting    September 11, 2008 
NH Department of Environmental Services Hazardous Materials    September 12, 2008 
NHDOT Natural Resource Agency Coordination Meeting    September 17, 2008 
Vermont Agency of Transportation, Environmental Section    September 26, 2008 
Public Officials/Public Informational Meeting, Lebanon, NH    October 21, 2008 
NHDOT Cultural Resource Agency Coordination Meeting    February 5, 2009 
FEMA/NH Office of Energy and Planning      February 11, 2009 
Public Officials/Public Informational Meeting, Hartford, VT    February 11, 2009 
NHDOT Cultural Resource Agency Coordination Meeting    March 5, 2009 
NHDOT Natural Resource Agency Coordination Meeting    March 18, 2009 
NHDOT Cultural Resource Agency Coordination Meeting    April 2, 2009 
NHDOT Cultural Resource Agency Coordination Meeting    June 22, 2009 
Vermont Agency of Transportation, Environmental Section    June 29, 2009 
NHDOT Cultural Resource Agency Coordination Meeting    August 13, 2009 
Field Review – NHDHR and VT Agency of Transportation    October 7, 2009 
Public Hearing, Lebanon, NH        December 7, 2009 
NHDOT,FEMA, NHSHPO, VTrans Meeting      June 15, 2010 
NHDOT Cultural Resource Agency Coordination Meeting    July 8, 2010 
 
A Public Hearing was held on December 7, 2009 in Lebanon, NH.  Nine attendees presented testimony at the 
hearing and/or provided written testimony (Exhibit B2).  All comments received at the hearing were addressed in 
the Report of the Commissioner (Exhibit B3). 
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The draft Environmental Study / 4(f) Evaluation was sent to the following on December 1, 2009.  No comments on 
the draft Environmental Study / 4(f) Evaluation were received. 
 
Sharon Francis        Connecticut River Joint Commissions  
Gayle Ottmann        Hartford Board of Selectmen 
Hunter Rieseberg       Hartford Town Manager 
Lori Hirshfield        Hartford Dept of Planning and Development  
Richard Menge        Hartford Public Works Director 
Glenn Cutting       Hartford Police Chief 
Steven Locke       Hartford Fire Chief 
Linda Wilson       Hartford Conservation Commission 
Dorothy Yamashita      Hartford Historical Society 
Matt Osborn       Hartford Historic Preservation Commission 
Georgia Tuttle       Mayor, City of Lebanon   
Gregg Mandsager      Lebanon City Manager 
Ken Niemczyk       Lebanon City Planner 
Michael Lavalla       Lebanon Public Works Director 
Judy Macnab       Lebanon Conservation Commission 
James Alexander       Lebanon Chief of Police 
Chris Christopoulos      Lebanon Fire Chief 
Carl Porter       City Historian of Lebanon 
Lebanon Heritage Commission     City of Lebanon 
David LaBelle       Lebanon Historical Society 
Elizabeth Muzzey      NH State Historic Preservation Officer 
John Taylor       Upper Valley Trails Alliance 
Scott Newman Historic Preservation Officer, VT Agency of Trans 
Lee Goldstein       Vermont Agency of Transportation 
Jamie Sikora, Kenneth Sikora     FHWA (NH & VT) 
Advisory Council on Historic Preservation    Washington, DC 
Department of Interior      Washington, DC 

 

Summary of Environmental Commitments: 
 
The following environmental commitments have been made for this project. 
 

1. A hazardous material consultant will be on site during all phases of construction in New Hampshire. 
(Page 19) (Environment) 

 
2. The Department shall continue to coordinate with the NH Department of Environmental Services and 

the City of Lebanon on the use of the Westboro Rail Yard.  (Page 19) (Environment) 
 

3. Prior to the commencement of work, the contractor shall submit a Storm Water Pollution Prevention 
Plan (SWPPP) specific to this project.  The SWPPP shall be approved by the Department and 
implemented and monitored as noted in coordination with the Department’s Bureau of Construction.  
(Page 24) (Construction/Environment) 

 
4. Precautions shall be employed to minimize noise and dust levels during the construction period, 

primarily for the abutting receptors located adjacent to the project area.  (Page 33) (Construction) 
 

5. Japanese knotweed, a highly invasive plant, is located in the southeast, southwest, and northwest 
quadrants of the existing bridge.  Locations of this plant shall be shown on construction plans. (Page 
27) (Construction) 
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6. In order to avoid spreading stem and root fragments of Japanese knotweed within or outside of the 
project area, this plant should either be avoided during construction or appropriate best management 
practices (BMPs) shall be followed.  The contractor shall use the NHDOT manual Best Management 
Practices for Roadside Invasive Plants for guidance.   (Page 27) (Construction) 

 
7. Any spillage of oil or oil-based products during construction must be promptly reported to the US 

Coast Guard and other agencies as appropriate. (Page 33) (Construction) 
 

8. An archaeologist shall be onsite to monitor demolition of the apartment building at 17 Maple Street if 
this building is removed as part of this project. (Page 32) (Construction/Environment) 

 
9. During removal of 17 Maple Street, if this building is removed as part of this project, excavation will 

be limited as much as possible on the foundation walls that face the sensitive areas and the floor. (Page 
32) (Construction/Environment) 

 
10. Additional archeological testing shall be completed at the toll house foundation and at the current 

location of 17 Maple Street if this building is removed as part of this project. (Page 32) 
(Construction/Environment) 
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PART II. SECTION 4(f) EVALUATION 
 

Introduction 
 
Pursuant to Section 4(f) of the Department of Transportation Act of 1966, 49 U.S.C. 303(c), and Section 18(a) of 
the Federal-Aid Highway Act of 1968, 23 U.S.C. 138 (as amended by the Federal-Aid Highway Act of 1983), the 
Secretary of Transportation may approve a program or project requiring the use of publicly owned land of a public 
park, recreation area, or wildlife and waterfowl refuge of national, State, or local significance, or land of an historic 
site of national, State, or local significance (as determined by Federal, State, or local officials having jurisdiction 
over the park, area, refuge or site) only if: 
 

1. there is no prudent and feasible alternative to using that land; and 
 

2. the program or project includes all possible planning to minimize harm to the park, recreation area, 
wildlife or waterfowl refuge, or historic site resulting from the use. 

 
Coordination was established with local and State officials, and it was determined that there would be no publicly 
owned public parks, recreation areas, or wildlife or waterfowl refuges impacted by the proposed project. 
 
The Department has coordinated with the NH Division of Historical Resources/State Historic Preservation Officer 
(NHDHR/SHPO), Vermont Agency of Transportation Historic Preservation Officer (VTrans HPO), and the Federal 
Highway Administration (FHWA) to locate and identify National Register of Historic Places listed or eligible 
properties within the area and has determined how they would be affected by the proposed project.  To date, the 
project has been reviewed with NHDHR, VTrans HPO, and FHWA at regularly scheduled Cultural Resource 
Agency Coordination Meetings on July 10, 2008; September 11, 2008; February 5, 2009; March 5, 2009; April 2, 
2009; June 22, 2009; August 13, 2009; June 15, 2010; and July 8, 2010.  Field reviews with NHDHR and VTrans 
representatives were held on August 7, 2008 and October 7, 2009.  It was determined that the US Route 4 bridge 
(058/127), the Four Aces Diner, 17 Maple Street, and 19 Prospect Street are eligible for the National Register. 
 
This Section 4(f) Evaluation provides the required documentation to demonstrate that there is no prudent and 
feasible alternative to affecting Section 4(f) historic resources.  This evaluation also outlines coordination that has 
occurred and the measures proposed to minimize harm to these resources. 

Purpose & Need 
The purpose of this project is to provide an economic, safe, and adequate Connecticut River crossing for bicycles, 
pedestrians, and motorized vehicles that will meet current and future transportation demands. The existing US 
Route 4 bridge (058/127) and its approaches have substandard geometrics and the bridge currently has reduced 
load carrying capacity. 
 
The existing bridge was built in 1936, with a major rehabilitation completed in 1976.  The bridge spans 
approximately 386’ from the NH abutment to the VT abutment.  The bridge consists of two riveted High Pratt 
Through Trusses and one riveted Warren Pony Truss placed on stone abutments and piers with concrete caps.  The 
bridge is supported by piers from a previous bridge that was built at this location, as evidenced by the widened 
cantilevered pier cap.  The abutments are located at the edge of the water and two piers are located in the river.  
The bridge is 24’-0” curb-to-curb with a 5’ sidewalk attached off the downstream side.  The vertical clearance of 
the bridge is 13’-9” at the high trusses (posted 13’-6”). 
 
The US Route 4 bridge is 73 years old and has experienced considerable structural deterioration since its last 
rehabilitation in 1976 (Exhibit L7 – L14).  The bridge has substantial corrosion throughout the bottom chord and 
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truss system, and a NHDOT inspection completed in the fall of 2008 gave the deck and superstructure a condition 
rating of 3 out of 9 (serious condition) (Exhibit K).  This inspection indicated that the bridge is no longer capable of 
safely supporting legal loads and the bridge was subsequently posted at a 10-ton load limit.  Some repairs were 
made in 2008; however, deterioration of the bridge was extensive and the 10-ton posting was retained.  A 
temporary bridge was installed as an advance contract in order to restore this crossing for all legal loads during the 
design and construction of the subject project.  Construction of the temporary bridge is expected to be complete by 
the end of 2009. 
 
Based on the total weight of all bridge components, it is estimated that approximately 80% of the bridge requires 
replacement.  This bridge is the #4 priority on the Department’s Red List, which includes any bridge that is still 
safe for travel but is deficient enough to warrant more frequent inspections, or any bridge that is load-posted.  
Additionally, this bridge has a Federal Sufficiency Rating (FSR) of 0.0 out of 100 due to the bridge’s poor 
condition, reduced load capacity, and narrow width.  For these reasons, the bridge is considered structurally 
deficient and functionally obsolete.  Even in like-new condition, the bridge would have an FSR of only 66 because 
of the bridge’s poor geometric features.  The Federal Highway Administration (FHWA) National Bridge Inventory 
(NBI) coding guide requires a minimum curb-to-curb width of 25’-9” when traffic volume exceeds 5,000 vehicles 
per day. 
 
There are four major concerns with the bridge and its approaches: 
 

1) The curb-to-curb width of the bridge is 24’-0” (two 12’ travel lanes), which results in little horizontal 
clearance between the edge of the travel lane and the bridge rail (Figure 2).  Existing curb-to-curb width of 
the bridge approaches varies from 24’-0” to 25’-6”.  AASHTO design recommendations contain some 
flexibility for Urban Minor Arterials, with 12’ considered the most desirable width for travel lanes.  Design 
guidelines for shoulder width recommend 8’ shoulders when traffic exceeds 2,000 AADT and where 
sufficient right-of-way exists.  Shoulders may be reduced to 4’ on bridges over 200’ in length, which is 
also the minimum width guideline for accommodating bicycle traffic (see item 4 below). 

 
2) The vertical clearance of the bridge is 13’-9” at the high trusses.  Trucks traveling across the bridge have 

hit the high trusses on at least two different occasions, resulting in damage to the portal framing (Exhibit 
L2).  NHDOT design standards recommend a vertical clearance of 14’6”.  The high trusses also contribute 
to poor sight distance at the Prospect Street intersection (Exhibit L18).   

 
3) The bridge approaches have poor geometry, resulting in poor sight distance and contributing to accidents 

(Exhibit L15 – L19). At a posted speed limit of 30 miles per hour (mph), the minimum sight distance 
should be 290’ for left turns, 335’ for right turns, and 200’ for stopping.  Of the four drives/roadways 
nearest the bridge, only Stateline Sports meets the minimum sight distance for both left and right turns onto 
US Route 4.  The sight distance for left turns is 210’ out of the Listen lot and 180’ out of Prospect Street, 
and the sight distance for right turns out of the Westboro Yard is 185’.   

 
4) The bridge is a poor crossing for pedestrian and bicycle traffic. The bridge has only one sidewalk, which is 

attached off the downstream side (Exhibit L2, L4).  Sidewalks are currently located on both sides of US 
Route 4 in Hartford (except between Prospect Street and the bridge) (Exhibit L20), and the south side of 
US Route 4 in Lebanon (Exhibit L15). Pedestrians walking on the north side of the roadway must cross 
vehicular traffic to access the sidewalk on the south side of the bridge, which contributes to concerns for 
pedestrian safety in this high traffic, urban location.  In addition, the narrow width of the bridge does not 
safely accommodate bicyclists. To cross the bridge, bicyclists must walk their bicycles on the sidewalk 
along the south side of the bridge or ride in the travel lanes with vehicular traffic.  US Route 4 is a State 
Bicycle Route and there is strong local support for an improved bicycle crossing at this location.  By 
AASHTO guidelines, paved shoulders should be at least 4’ wide to accommodate bicycle travel and greater 
than 4’ wide where there is a high percentage of truck traffic.  The US DOT Policy Statement on Bicycle 
and Pedestrian Accommodation (March 2010) states that “every transportation agency has the 
responsibility to improve conditions and opportunities for walking and bicycling and to integrate walking 
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and bicycling into their transportation systems.”  Transportation agencies are “encouraged, when possible, 
to go beyond minimum design standards [and] to integrate bicycle and pedestrian accommodations on 
new, rehabilitated, and limited-access bridges.” 

 
According to the US Census Bureau, the 2008 population of Lebanon and Hartford was 12,806 and 10,696, 
respectively.  According to The Lebanon NH-VT Micropolitan Statistical Area – A Geo-demographic Review 
(2006), this region experienced a population increase of 15% between 1999 and 2004 and the population of both 
municipalities is projected to continue increasing.  According to the Lebanon Master Plan, the City of Lebanon 
serves as the regional economic center for the Upper Valley region of New Hampshire and Vermont and has been 
identified as part of the urban core of a multitown, multi-county agglomeration known as the Lebanon, NH – VT 
Micropolitan Statistical Area.  This “micropolis” is identified by strong economic integration and interdependence.  
Lebanon is the center of the Upper Valley’s labor market, providing 50% of the available jobs in a 24-town region. 
The home-to-work commuting patterns identified in the 2000 census illustrate the important economic linkage 
between Lebanon, NH and Hartford, VT.  Of the top five communities from which residents commute to Lebanon, 
Hartford ranks second behind Lebanon.  Of the top 5 commuting destinations for Lebanon residents, Hartford ranks 
third.  The US Route 4 bridge is an essential link between Lebanon and Hartford.  The average weekday traffic 
over the bridge in 2005 was 16,297 vehicles per day, while traffic volumes on Saturday and Sunday were 13,919 
and 9,995, respectively.  The US Route 4 bridge is located on two Advance Transit bus routes that serve the Upper 
Valley region in New Hampshire and Vermont.  These buses run hourly and, according to the Advance Transit 
website, up to 67% of passengers on these two routes are commuters.  
 
The Average Annual Daily Traffic (AADT) crossing the bridge in 2008 was 13,840, with projected increases to 
14,980 in 2012 and 22,260 in 2032.  In 2008, AADT consisted of 6.5% trucks, which is slightly higher than the 
New Hampshire average of 5.9% on Urban Minor Arterials.   The NHDOT Bureau of Traffic determined traffic 
crossing the bridge consists of 77.72% passenger cars and motorcycles, 15.77% light trucks (0-14,000 lbs), 5.5% 
medium trucks (14,000-33,000 lbs), and 1.01% heavy trucks (>33,000 lbs). 
 
Interstate 89 crosses the river two miles to the south of US Route 4. Until January 2010, weight limits on the 
Interstate Highway System in Vermont were more restrictive than those in place for Vermont state roads (trucks 
over 80,000 lbs could not use the Interstate in Vermont); however, Congress approved a one-year pilot project in 
January 2010 that lifts this weight restriction. It is not known if this weight restriction will eventually be 
permanently lifted.  US Route 4 is part of the Vermont commercial truck network established by Title 23 V.S.A. 
Section 1432.  Local trucking and gravel companies regularly use the US Route 4 bridge to travel between Hartford 
and Lebanon.  The only other non-interstate crossing in the vicinity of the US Route 4 bridge is on NH Route 10A 
in downtown Hanover, a detour of approximately 11 miles.   
 
US Route 4 is classified as an Urban Minor Arterial.  The speed limit through the project area is currently posted 
for 30 miles per hour (mph).  The existing bridge is located between two major signalized intersections: Route 
4/Route 10 approximately 0.2 mi. east and Route 4/Bridge Street approximately 0.18 mi. west (Exhibit A1).  Minor 
non-signalized intersections exist closer to the bridge: Crafts Ave/Commercial Dr/Route 4 approximately 0.08 mi. 
east and Prospect St/Route 4 approximately 0.05 mi. west.  In addition, residential and commercial driveways are 
located off US Route 4 in the vicinity of the bridge.  A railroad underpass is located just over 300’ west of the 
existing bridge (Exhibit L20 – L21).  Based on accident data from 1998 through 2005, the Department identified 
the section of US Route 4 between Crafts Ave and the Vermont state line as having accident rates during that 
period that warrant further investigation.  Accident rates are based on the number of accidents, traffic volumes, and 
length of road.  Of the state’s 4,598 miles of roadway, approximately 169 miles have accident rates high enough to 
warrant further investigation. 
 
Locally, the project area is zoned as “Central Business District” in both Lebanon and Hartford.  In New Hampshire, 
there are four businesses in the immediate vicinity of the project.  The Four Aces Diner is located at the eastern end 
of the project area on the south side of US Route 4 (Exhibit L25). The access road to the Westboro rail yard is 
located on the south side of US Route 4, just to the east of the bridge (Exhibit L16).  Place Company, a cement 
company operating under an agreement with the Claremont-Concord Railroad, utilizes the Westboro access road to 
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gain access to their facility at the Westboro rail yard.  This access road is used as a one-way entrance into the 
cement facility.  Stateline Sports and Portland Glass share a driveway that is located across from the Westboro 
access road on the north side of US Route 4 (Exhibit L16).  In Vermont, Listen Community Services is located on 
the south side of US Route 4 (also known as Maple Street in Hartford) immediately beyond the bridge (Exhibit 
L19).  Two apartment buildings are located to the north of US Route 4 immediately beyond the bridge; these are 
accessed from Prospect Street (Exhibit L22 – L23). 
 
In addition to existing businesses in the project area, there are three developments proposed for the near future: a 
city park and boat launch in the southeast quadrant; a new shop and community center for Listen Community 
Services in the southwest quadrant; and a new mixed-commercial development with five new buildings on Prospect 
Street in the northwest quadrant where the two apartment buildings are currently located.   Each of these 
developments is likely to result in increased traffic and turning movements in the vicinity of the bridge. 

Proposed Action 
The proposed project will replace the existing US Route 4 bridge on a modified online alignment (Exhibit B1).  The 
proposed alignment will closely match existing alignment from Stateline Sports and east.  West of Stateline Sports, 
the alignment will be shifted to the north to better line up with the railroad underpass.  Project limits will extend 
from the east side of the railroad underpass to the intersection of Crafts Avenue.  Property impacts will consist of a 
permanent easement and the removal of one apartment building at the intersection of Prospect Street and US Route 
4 in Vermont (Parcel 12), and strip right-of-way acquisition in New Hampshire.  In order to match existing drives 
and roadways, the proposed roadway profiles will approximately match the existing bridge profile.   
 
The proposed bridge is a three-span structure with haunched steel girders.  The existing piers and abutments are not 
aligned properly for the proposed alignment and will need to be removed.  The bridge will have two piers in the 
river and the abutments will be placed further back from the riverbank.  The bridge will consist of two 12’ travel 
lanes, 5’ shoulders on each side, and a 5.5’ sidewalk on each side. 
 
Specific actions will include the following:  
 
 Removal of apartment building (Parcel 12), if building has not yet been removed by Prospect Street 

Development, and acquisition of permanent easements.  (The private development planned for approximately 8 
acres along Prospect Street necessitates the removal of the apartment buildings at 17 Maple Street and 19 
Prospect Street (Parcel 12).  This may be done by the developer prior to construction of the subject bridge 
project.) 

 Removal of existing bridge in its entirety. 
 Construction of two new concrete piers and abutments. 
 Construction of new bridge on modified online alignment. 
 Placement of riprap for scour protection at new abutments and piers and along river banks. 
 Construction of 5.5’ wide sidewalk on north side of US Route 4 from Crafts Avenue west to the bridge and 

from the bridge west to Prospect Street. 
 Reconstruction of 5.5’ wide sidewalk on south side of US Route 4 from Commercial Drive to the railroad 

underpass. 
 Realignment of Westboro Yard access road approximately 50 feet to the west.  The drive will include 

curbing, a widened sidewalk to accommodate bicycle traffic, and be graded to match the proposed 
park. 

 Installation of closed drainage systems on each side of the bridge, with a drainage basin to treat runoff 
in the vicinity of the Westboro access road and a storm separator in Hartford in the northwest 
quadrant. 

 Removal of temporary bridge and approaches. 
 
This alignment would result in a horizontal curve radius of 750’ in VT (currently 396’) and 900’ in NH (currently 
1042’).  The K value for sag vertical curve would be improved from 16.7 to 37.  Design speed would be 35 mph 
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with a posted speed of 30 mph (existing design speed is 30 mph).  Realignment of the bridge and approaches would 
improve intersection sight distances in the vicinity of the bridge.  At a posted speed limit of 30 mph, the minimum 
sight distance should be 290’ for left turns and 335’ for right turns.  The sight distance would be improved for left 
turns out of Prospect Street (from 180’ to greater than 400’), left turns out of the Listen driveway (from 210’ to 
280’), left turns out of the Westboro Yard (from 300’ to greater than 400’), and right turns out of Westboro (from 
185’ to 280’). 
 
The cost of the proposed action is approximately $10.8 million. 

Historic 4(f) Resources: 
 
The Department has coordinated with the VTrans HPO, NHDHR/NHSHPO, and FHWA, to locate and identify 
properties listed in or eligible for the National Register of Historic Places within the project area.  It was 
determined that the US Route 4 bridge (058/127), the Four Aces Diner, 17 Maple Street, and 19 Prospect Street are 
eligible for the National Register. 

Description of 4(f) Resources 
 
Bridge 
The existing bridge over the Connecticut River was constructed in 1936 and rehabilitated in 1976 (Exhibit L1).  
This is a 3-span riveted steel bridge consisting of two High Pratt trusses and one Warren Pony truss.  The bridge 
sits on stone abutments with concrete and steel caps and is supported by two stone piers in the river.  The bridge 
spans approximately 386’ from the NH abutment to the VT abutment, has a curb-to-curb width of 24’-0”, and a 
vertical clearance of 13’-9”.  A 5’ wide sidewalk is attached off the downstream side of the bridge.  The two High 
Pratt trusses are similar in design.  Each truss has seven panels of varying width.  The top chords and inclined 
endposts are built-up riveted box sections consisting of two channels joined back-to-back with continuous top 
plates and bottom lacing bars.  Bottom chords are built-up members consisting of channels joined back-to-back 
with top and bottom tie plates.  Portal bracing consists of a Warren-truss strut with T-section flanges.  Sway frame 
struts and bracing are all constructed with angles.  The Warren Pony truss is located at the eastern end of the 
bridge.  The span measures 88’-0” and consists of four panels each measuring 22’-0”.  The truss is 11’-0” tall.  The 
floor system for the entire bridge consists of steel floor beams with seven stringers placed 4’ on center.  The bridge 
has a concrete, cast-in-place concrete deck with bituminous overlay.  The sidewalk has timber flooring. 
 
This bridge is one of about 14 High Pratt truss bridges built between the Flood of 1927 and World War II.  Six of 
the bridges from this period remain in existence and are essentially identical in terms of design, materials, 
fabrication, and construction technology.  The Lebanon-Hartford bridge was designed by the New Hampshire 
Highway Department and fabricated by the American Bridge Company.   Despite the poor condition of the bridge 
at this time, it retains integrity as a mid-20th century multi-span highway bridge.  It is eligible for the National 
Register at the state level under Criterion A for its association with the 1936 flood and the federal relief funds used 
to construct the bridge, and Criterion C for its engineering significance (Exhibit J1). 

 
Four Aces Diner 
The Four Aces Diner is located at 23 Bridge Street (Exhibit L25).  This is a two-story, side-gabled structure 
constructed in 1986 to enclose three sides of a late model, 1950s Worchester diner, which occupies the first floor 
area.  Visible on the long, east façade is one elevation of the diner, which is sheathed in vertical panels of red 
porcelain enamel framed with stainless steel. A single-story shed roof supported by plain wooden posts shelters the 
front exterior wall of the diner including the projecting entrance vestibule.  The diner has three horizontal fixed 
windows on either side of the entrance vestibule.  Above the windows is a band of stainless steel with an inscribed 
geometric design. 
 
The Four Aces Diner is a classic example of a Worcester diner of the early 1950s.  It was assembled in 1952 in 
Worcester, Massachusetts by the Worcester Lunch Car and Carriage Manufacturing Company, and is one of 21 
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diners in New Hampshire and one of 8 Worcester diners in the state. Despite being enveloped in a modern 
structure, the diner retains many of its original features and is an excellent example of the barrel-roofed Worcester 
diners.  The diner retains a high level of integrity of design, materials, workmanship, feeling, and association, and 
is eligible for the National Register under Criterion C. 
 
17 Maple Street (US Route 4) 
This building is a flat-roofed, three-family dwelling with a brick foundation and vinyl siding built in approximately 
1900 (Exhibit L22 – L23).  The building is rectangular in plan and oriented with its narrow end to US Route 4.  The 
asymmetrical façade has a thee-story, three-sided bay projection on the east part of the elevation with an adjacent 
three-tier porch that is two bays wide to the west.  The porch has been entirely rebuilt with modern members, 
including plain posts and stick balusters.  On the first floor, the porch shelters three original wooden doors with 
upper glass over lower raised panels.  The upper two levels have a single glass-and-panel door and a double-hung 
1/1 window. A three-story recessed porch located at the northeast corner of the building is built of modern 
materials. The predominant window on the structure is an individual double-hung 1/1 sash.  On the long, west 
elevation, there are two bays of narrow paired windows with a bay of individual windows toward the façade, and a 
simple gable door hood on plain supports sheltering the glass-and-panel door toward the rear of the elevation. 
 
This building is eligible for the National Register under Criterion C as a locally significant example of the Three 
Decker form (Exhibit J2).  The property retains some integrity of workmanship, design, and materials.  It has seen 
no substantial alteration since its construction in the early 20th century. 
 
19 Prospect Street 
Located to the rear of 17 Maple Street, this building is a flat-roofed, three-family dwelling built in approximately 
1900 (Exhibit L23).  The building has wood clapboards and rests on a parged brick foundation with a simple 
molded watertable and unadorned projecting cornice.  The building has an L-shaped plan, with the main entry 
located on the narrow, west elevation.  The west half of the façade is a single bay wide with a flat roofed door hood 
on the lower level supported by ornate brackets with decorative knobs.  To the south of the entry bay is a shallow, 
three-story, projecting rectangular bay with narrow 1/1 windows on its front face and a single window deep.  
Extending to the south from the rear of the south side elevation is a three-story section with a three tier, two bay 
wide porch that extends across the entire west façade.  The porch is a modern reconstruction with all new posts, 
stick railings, and concrete base.  Sheltered by the porch on each level are an individual window and a glass-and-
panel door.  The narrow south wall of the wing has two small square windows between the first and second and 
second and third floors, and original 2/2 windows on the second and third stories. 
 
This building is eligible for the National Register under Criterion C as a locally significant variation on the Three 
Decker form. The property retains some integrity of workmanship, design, and materials.  It has seen no substantial 
alteration since its construction in the early 20th century. 

 
Complete descriptions of these resources are on file at the NHDHR and NHDOT Bureau of Environment. 
 

Impacts to Section 4(f) Properties 
 
Effects on historic properties were determined by the FHWA, NHDOT, NHDHR/NHSHPO and VTrans HPO 
based on the Section 106 review process established by the National Historic Preservation Act of 1966 and outlined 
at 36 CFR 800.9.  It has been determined that the proposed action will result in an adverse effect on the US Route 4 
bridge and 17 Maple Street, as described below and in Table 1.  The proposed action also constitutes a use of 19 
Prospect Street under Section 4(f).  
 
The proposed replacement of the National Register eligible Warren Pony/High Pratt truss bridge will result in an 
adverse effect. The adverse effect on 17 Maple Street results from the removal of the National Register eligible 
apartment building, the permanent easement on 0.15 ac. of the 0.16 ac. parcel, and the temporary construction 
easement on 0.01 ac.  This building was slated to be removed as part of the proposed Prospect Street development, 
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and may be removed by the developer prior to construction of the proposed action.  The use of 19 Prospect Street 
results from the permanent easement on 0.02 ac. of the 0.12 ac. parcel and the temporary construction easement on 
0.01 ac.  The National Register eligible building on this parcel will not be impacted by construction of the proposed 
action. 
 
Table 1. Summary of Historic Resource Impacts 
Historic 
resource 

Impact on 
structure 

Parcel size (ac) Permanent easement (ac) Temporary easement (ac) 

US 4 Bridge Removal n/a n/a n/a 
apartment bldg at 
17 Maple St 

Removal 0.16 0.15 0.01 

apartment bldg at 
19 Prospect St 

none 0.12 0.02 0.01 

 

Avoidance Alternatives  
 
An avoidance alternative is prudent and feasible if it avoids using the Section 4(f) property and does not cause 
other severe problems of a magnitude that substantially outweighs the importance of protecting the Section 4(f) 
property.  An avoidance alternative is not feasible if it cannot be built as a matter of sound engineering judgement.  
According to 23 CFR 774.117, an alternative is not prudent if: 
 
(i) It compromises the project to a degree that it is unreasonable to proceed with the project in light of its stated 
purpose and need;  
(ii) It results in unacceptable safety or operational problems;  
(iii) After reasonable mitigation, it still causes:  

(a) Severe social, economic, or environmental impacts;  
(b) Severe disruption to established communities;  
(c) Severe disproportionate impacts to minority or low income populations;  
(d) Severe impacts to environmental resources protected under other Federal statutes;  

(iv) It results in additional construction, maintenance, or operational costs of an extraordinary magnitude;  
(v) It causes other unique problems or unusual factors; or  
(vi) It involves multiple factors in paragraphs (3)(i) through (3)(v) of this definition, that while individually minor, 
cumulatively cause unique problems or impacts of extraordinary magnitude.  
 
The following avoidance alternatives were considered in this analysis: 
 

Alternative 1 – “No-Build” 
 
The condition of the existing US Route 4 bridge is deteriorating, and maintaining its current reduced posting of 10 
tons is becoming problematic. The “No-Build” alternative does not address safety concerns, structural and 
geometric deficiencies, bicycle travel, or the reduced weight limit of the existing bridge.  The cost of maintaining 
the existing bridge in its current condition would be an estimated $11.8 million over the next 75 years. 
 
The US Route 4 bridge is considered an essential link between Lebanon and Hartford.  The Average Annual Daily 
Traffic (AADT) crossing the bridge in 2008 was 13,840, with projected increases to 14,980 in 2012 and 22,260 in 
2032.  In 2008, AADT consisted of 6.5% trucks, which is slightly higher than the New Hampshire average of 5.9% 
on Urban Minor Arterials.  The average weekday traffic over the bridge in 2005 was 16,297 vehicles per day, while 
traffic volumes on Saturday and Sunday were 13,919 and 9,995, respectively.  Interstate 89 crosses the river two 
miles to the south of US Route 4. Until January 2010, weight limits on the Interstate Highway System in Vermont 
were more restrictive than those in place for Vermont state roads (trucks over 80,000 lbs could not use the 
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Interstate in Vermont); however, Congress approved a one-year pilot project in January 2010 that lifts this weight 
restriction. It is not known if this weight restriction will eventually be permanently lifted.  The only other non-
interstate crossing in the vicinity of the US Route 4 bridge is on NH Route 10A in downtown Hanover, a detour of 
approximately 11 miles.   
 
The advance temporary detour bridge (NHDOT Project 14957A, A000(858)) will provide a detour around the 
existing bridge and temporarily restore load capacity at this river crossing.  However, the temporary bridge does 
not address the project’s goals and is not designed to serve as a permanent crossing.   Furthermore, the western 
approach to the temporary bridge is located on private property, and a temporary easement for the use of this 
property was secured for only four years.  For these reasons, the “No-Build” alternative was determined not to be 
feasible and prudent and was therefore not selected. 

Alternative 2 – Bridge Rehabilitation 
 
The existing bridge requires substantial rehabilitation to repair or replace deteriorated members and restore load 
capacity.  Based on recent inspections, deterioration of most bridge members is too great to simply bolt on 
additional material for added strength (Exhibit L8 – L14).  Components of the bridge that require total replacement 
include the panel point connections, channels, stay plates, and gusset plates of the bottom chord, as well as the 
lower lateral bracing, deck, floor beams, stringers, bearings, sidewalk supports and railing, and bridge railing.  In 
addition, it is estimated that 10 vertical and diagonal members would require replacement once the bottom chord 
gusset plates are disassembled, and another 10 to 20 members would need to be patched with plates.  Rivets would 
need to be replaced in all members that are replaced, as well as in approximately 5% of the retained members.  
Approximately 5% or less of the top chord and lateral top bracing requires replacement.  Higher strength steel 
would be used for all replaced members.  Based on the total weight of all bridge components, approximately 80% 
of the bridge would be replaced. 
 
Once the aforementioned repairs are complete, the entire bridge would be repainted.  Coating systems were 
researched to determine if it is possible to chemically eliminate existing corrosion.  A coating system used by the 
Virginia Department of Transportation (VDOT) is purported to seep into crevices and pack rust areas and 
chemically combine to stop the rust.  In discussions with VDOT, the product does not appear to perform 
significantly better than standard paint systems and does not stop rust at joints.  Therefore, existing corrosion could 
not be eliminated unless every member is disassembled, sand blasted, and prime painted before being reassembled. 
 
Rehabilitation would also require pointing the existing stone abutments and piers (Exhibit L5 – L6).  In addition, a 
scour hole is located adjacent to the west pier and would require scour protection measures for long-term 
protection.  Sheeting was installed during the 1976 rehabilitation of the bridge.  However, additional scour 
protection would be necessary to maintain the integrity of the pier into the future.  Protection measures would 
likely involve adding piles and an encapsulating footing or adding an additional cofferdam that could be self-
supporting should the scour continue.   
 
The repairs as described above would restore the bridge’s load capacity to all legal loads. However, rehabilitation 
would perpetuate the existing geometric deficiencies of the bridge and its approaches, including the narrow width 
of the bridge and poor sight distance.  Furthermore, rehabilitation would not address the safety concerns that arise 
from the current and future traffic volumes, including the high percentage of trucks, on a geometrically deficient 
bridge, nor would it address the poor bicycle accommodations.   
 
The existing bridge has a vertical clearance of 13’-9” and the overhead trusses have been hit at least twice by 
trucks.  NHDOT design standards recommend a vertical clearance of 14’6”.  Part of the clearance problem is the 
angle at which trucks drive onto the bridge. The abrupt change in grade at the bridge entry can reduce the effective 
vertical clearance due to the angle of the truck-trailer combination. Improving the angle would still leave the 
vertical clearance below recommended design standards. Rehabilitation of the bridge could improve vertical 
clearance by raising the portal and sway bracing by 6 inches.  Alternative measures were considered, including the 
installation of a clearance bar.  However, it was determined that such measures would be ineffective since the 
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bridge clearance is already posted.  US Route 4 travels through a railroad underpass approximately 300’ west of the 
existing bridge.  This underpass has a vertical clearance of 13’-8” (posted 13’-6”).   While improvements at the 
underpass have not been programmed, the Vermont Agency of Transportation has indicated a desire to make 
improvements at this location sometime in the future.  Eliminating the bridge as a restriction would enable 
additional restrictions along the corridor to be addressed during the life span of the bridge.   
 
The width of the existing bridge is 24’-0” curb-to-curb.  There are no shoulders on the bridge and the bridge rails 
and curbing are at the edge of the travel lanes, leaving little horizontal clearance for vehicles traveling across the 
bridge. AASHTO design recommendations contain some flexibility for Urban Minor Arterials, with 12’ considered 
the most desirable width for travel lanes.  Design guidelines for shoulder width recommend 8’ shoulders when 
traffic exceeds 2,000 AADT and where sufficient right-of-way exists.  Shoulders of any width are desired over 
having no shoulders.  Widening the existing bridge was studied as a separate alternative. 
 
The existing bridge approaches have substandard geometry. The minimum horizontal curve radius is 396’ in 
Vermont and 1042’ in New Hampshire (desirable is 510’).  The K value (a measure of curvature) for sag vertical 
curve is 16.7 on both sides of the bridge (recommendation is 26 in NH, 40 in VT).  There is also a steep (8.5%) 
downgrade toward the east approach.  These factors reduce the intersection and stopping sight distance along both 
approaches.   At a posted speed limit of 30 miles per hour (mph), the minimum sight distance should be 290’ for 
left turns, 335’ for right turns, and 200’ for stopping.  Of the four drives/roadways nearest the bridge, only Stateline 
Sports meets the minimum sight distance for both left and right turns onto US Route 4.  The sight distance for left 
turns out of the Listen lot is 210’, and the sight distance for right turns out of the Westboro Yard is 185’.   
 
In addition to roadway geometry, the existing vertical and diagonal members of the truss block the line of sight for 
vehicles turning left onto US Route 4 from Prospect Street (Exhibit L18).  The existing condition provides only 
180’ of sight distance, which equates to a design speed of less than 20 mph.  The minimum speed limit that can be 
posted in New Hampshire is 25 mph.  A new mixed-commercial development with five new buildings is currently 
proposed for Prospect Street, which will lead to an increase in traffic turning onto US Route 4.   
 
In order to improve the horizontal curve radius of the Vermont approach, the roadway would need to be shifted 
south from its existing alignment.  This would result in impacts to the railroad underpass (a historic resource), and a 
portion of Lyman Point Park (a recreational 4(f) resource) and the Hartford municipal building parking lot 
(building is potentially historic).  In order to improve sight distance at the Prospect Street intersection, Prospect 
Street would need to be realigned to the west.  However, moving this roadway further west would only cause the 
railroad underpass to limit sight distance instead of the truss bridge.  A roundabout at the Vermont approach would 
require less sight distance due to the reduced speeds at which traffic merges (20 mph).  However, a roundabout is 
beyond the scope of the current project.  
 
The existing crossing does not safely accommodate all pedestrian and bicycle traffic.  Currently, pedestrians on the 
north side of US Route 4 must use a crosswalk to access the sidewalk on the south side of the bridge.  With the 
high traffic volumes on this roadway, it can be difficult to cross the road.  Signalized crosswalks were considered; 
however, it was determined that a signal that is used only intermittently for a pedestrian crosswalk at this high-
traffic location would increase the risk of traffic accidents due to the signal’s proximity to nearby intersections and 
driveways, and the occurrence of unexpectedly stopped vehicles.  In addition to pedestrian concerns, the width of 
the existing bridge is too narrow to provide any separation of vehicular and bicycle traffic. 
 
Adding a second sidewalk off the north side of the bridge to better accommodate pedestrians would require 
extensive modifications to the bridge abutments and floor beams to accommodate the additional width and weight. 
In addition, per NH RSA 265:26-a, bicycles cannot be ridden on sidewalks.  If bicyclists were to be encouraged to 
use the sidewalks to cross the bridge away from vehicular traffic, both sidewalks would need to be wide enough to 
accommodate pedestrians as well as bicyclists walking beside their bikes.  This would require 8’ wide sidewalks.  
Installing an 8’ sidewalk on each side of the bridge would add an additional $500,000 to the cost of rehabilitation.  
Under this alternative, a sidewalk would also need to be added to the north side of US Route 4 between the bridge 
and Crafts Avenue, and between the bridge and Prospect Street. 



- 47 - 

 
Based on accident data from 1998 through 2005, the Department identified the section of US Route 4 between 
Crafts Ave and the Vermont State Line as having accident rates that warrant further investigation.  Accident rates 
are based on the number of accidents, traffic volumes, and length of road.  Of the state’s 4,598 miles of roadway, 
approximately 169 miles have accident rates high enough to warrant further investigation.  The average accident 
rate in the project area based on 1998-2005 data was 8 crashes per million miles traveled.  Approximately 76% of 
the accidents reported along this section of US Route 4 within the study period were rear-end collisions.  Accidents 
can have a multitude of causes and accident datasets often do not contain detailed information.  Accident data can 
be difficult to quantify and must be interpreted based on professional engineering judgment.  Design deficiencies 
along this section of US Route 4 likely contribute to accidents.  One contributing factor may be the bridge’s narrow 
width, which causes some vehicles to reduce speed unexpectedly prior to crossing the bridge.  The narrowness of 
overhead bridge members (width within the structure) has a psychological effect on drivers, perhaps creating a 
tunnel effect and causing more driver apprehension than the width of the actual travel way.  This could cause some 
drivers to reduce the speed at which they cross the bridge, brake unexpectedly upon reaching the bridge or upon 
meeting an oncoming vehicle, or shy away from the bridge rail toward the center of the road.  Thus, by slowing 
some but not all traffic at unexpected times, the bridge layout and design increases the risk for accidents, especially 
when coupled with the high traffic volume. This also makes the bridge an ineffective traffic calming measure since 
it does not lead to consistent and predictable reductions in traffic speed.  According to the National Motorist 
Association, federal and state studies have consistently shown that the drivers most likely to get into accidents in 
traffic are those traveling significantly below the average speed.  Another possible contributing factor in accidents 
within the project area is the number of driveways and side roads off US Route 4 in the vicinity of the bridge.  
Turning off US Route 4 leads to unexpected slowing or stopping in an area where sight distance and approach 
geometry are not ideal.  Accidents may increase in the project area when proposed developments lead to increases 
in traffic and turning movements. Developments proposed for the near future are the City of Lebanon park in the 
southeast quadrant, the new shop and community center in the southwest quadrant, and the new mixed commercial 
development on Prospect Street.  
 
Reducing the posted speed limit through the project area would not alleviate safety concerns.  Speed alone is rarely 
the cause of accidents. When the majority of traffic is traveling at the same speed, traffic flow improves, and there 
are fewer accidents. Differences in speed are more often the problem.  Furthermore, short sections of reduced speed 
limits are not practicable and are difficult to enforce.   
 
The railroad underpass approximately 300’ west of the existing bridge also has a narrow width (21’-6”) (Exhibit 
L20).  However, traffic responds differently to the underpass than it does to the narrow bridge.  Since the length of 
road through the underpass is less than 100’, a vehicle going under Vermont’s railroad underpass may yield to let 
an opposing vehicle pass through the underpass due to concerns over narrowness.  That same vehicle would not 
wait at one end of the 386’ long bridge for an opposing vehicle to cross the entire length of the bridge, despite 
being uncomfortable with its narrowness.  Being uncomfortable with the narrow bridge may cause drivers to 
unexpectedly reduce the speed at they cross the bridge, which may not always be anticipated by vehicles traveling 
behind them.   
 
Future developments in the three currently undeveloped quadrants will prevent the use of a temporary detour 
bridge for future rehabilitation without substantial impacts to these developments.  Thus, this crossing would need 
to be closed during any major construction activity.  Closing this crossing would create a considerable 
inconvenience to businesses and commuters, and would contribute to traffic congestion at other crossings.  Painting 
and steel repairs would require one-way alternating traffic for approximately four months. 
 
The cost of rehabilitation is approximately $9.5 million.  The truss design creates many areas on the bridge that can 
collect water and debris, which accelerates corrosion.  It is estimated that the rehabilitated bridge would require 
painting and steel repairs in approximately 20 years.  Painting and steel repairs would be necessary every 20 years, 
deck repairs every 35 years, and pier repairs every 25 years.  Maintenance costs of the existing bridge after 
rehabilitation are expected to be $4.5 million over the next 75 years, nearly double the maintenance costs expected 
for a new bridge.  A new bridge is not expected to require a major rehabilitation for 40 to 50 years after 



- 48 - 

construction.  A new bridge would be designed so that steel components are under the deck, where they would be 
more protected from roadway runoff and debris. While the costs of rehabilitation and the proposed action are 
similar, the proposed action would provide a wider bridge with shoulders and two sidewalks.  A new bridge that 
matched the width of the existing bridge would cost $8.6 million. 
 
For the reasons described above, the rehabilitation alternative was determined not to be feasible and prudent and 
was therefore not selected. 

Alternative 4 – Downstream Alignment 
 
This alternative would place a new bridge approximately 50’ downstream from the existing bridge.  This alignment 
necessitates greater property impacts, including the acquisition of the 4 Aces Diner (Parcel 6), the building across 
from the Diner on Commercial Drive (Parcel 5), and the Listen Community Services building (Parcel 14).  
Furthermore, this alternative results in the poorest geometry of all alternatives that were studied.  Geometry could 
be improved slightly if a new railroad underpass was constructed in Vermont to align the western approach further 
to the south; however, this would result in additional property impacts to 4(f) resources (rail line, Lyman Point 
Park, and the Hartford Municipal Building parking lot) and the resulting geometry would not be an improvement to 
existing conditions.  The poor geometry that results from this alignment does not warrant the greater level of 
impact or higher cost of this alternative.  
 
It was determined early in the design process that this alternative was not feasible and prudent and was therefore 
eliminated from further consideration. 

Other Alternatives Considered 
 
During the project development process, the following alternatives were also evaluated in trying to minimize 
impacts to Section 4(f) properties. 
 

Alternative 2A – Widening Existing Bridge 
 
This alternative would consist of disassembling the entire truss bridge, widening the abutments and piers, and 
reassembling the trusses to accommodate a wider roadway.  Truss members would require modifications in order to 
be able to withstand the additional loads of a widened bridge.  The bridge would be widened from its current curb-
to-curb width of 24’-0” to 34’-0” to accommodate 12’ travel lanes and 5’ shoulders.  A 5’ sidewalk would be 
cantilevered from the downstream side of the bridge. Once widened, the bridge would be rehabilitated as described 
above in Alternative 2.    
 
To provide a slight improvement to the horizontal approach in Vermont, the bridge would be widened to the north 
and would require widening both abutments and piers.  Approaches on both sides of the bridge would also be 
widened.  On the Vermont approach, minimal ROW strip takes would be required to the south on the Listen 
property (Parcel 11), and fill slopes would extend to the north and require the acquisition of the apartment building 
at 17 Maple Street (Parcel 12).  Additional ROW in NH would not be necessary.    
 
At approximately $17.1 million, this alternative has the highest cost of all alternatives that were studied, and 
maintenance costs after rehabilitation are expected to be nearly double the maintenance costs expected for a new 
bridge.  Furthermore, this alternative does not fully address approach geometry and sight distance.  For these 
reasons, this alternative was not selected. 
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Alternative 3A – Upstream Alignment/Retention of Existing Bridge 
This alternative would place a new bridge approximately 50’ upstream from the existing bridge.  This alternative 
results in greater property impacts than the proposed action.  Property acquisitions would consist of two National 
Register eligible apartment buildings at the intersection of Prospect Street and US Route 4 (Parcel 12), as well as 
Stateline Sports at the east end of the bridge (Parcel 9).   The owners of Stateline Sports, as well as City officials 
from the City of Lebanon, have strongly opposed the acquisition of Stateline Sports and, therefore, the off-line 
upstream alignment.  There is a private development planned for approximately 8 acres along Prospect Street that 
will necessitate the removal of the apartment buildings on Parcel 12.  This may be done prior to construction of the 
subject bridge project. 
 
This alternative consists of retaining the existing bridge and using it as a pedestrian and bicyclist crossing.  This 
would allow the replacement bridge to be built with 2’ shoulders instead of 5’ shoulders and without sidewalks, for 
an estimated savings of $2.2 million for the new bridge structure.  However, using the existing bridge as a 
pedestrian crossing would necessitate rehabilitation of the bridge at an estimated cost of approximately $6 million.  
Pedestrian loading for the full width of the existing deck would require the same level of rehabilitation as would be 
necessary for vehicular traffic.  Reducing the width of the pedestrian path could reduce the load on the bridge, but 
keeping people from straying off the path would be problematic and would cause serious safety concerns.   
 
This alignment would result in a horizontal curve radius of 750’ in VT and 510’ in NH.   This value would just 
meet the desirable value in NH.  The K value for sag vertical curve would be 35.  Sight distances would be 
improved by this alternative and would be comparable to the modified online alternative. 
 
Keeping the existing bridge as a pedestrian bridge does not fully address concerns about non-motorized/motorized 
traffic interactions because pedestrians and bicyclists would still need to cross vehicular traffic to reach the 
pedestrian bridge if traveling on the north side of US Route 4.   There are currently crosswalks across US Route 4 
at Crafts Avenue to the east of the bridge and just before the railroad underpass to the west of the bridge.   
Signalized crosswalks across US Route 4 at either end of the bridge were conceptually considered as a way to 
improve the safety of non-motorized crossings near the bridge.  It was determined that a signal, used only 
intermittently for a pedestrian crosswalk, would increase the risk of traffic accidents at this high-traffic location due 
to the signal’s proximity to nearby intersections and driveways, and the occurrence of unexpectedly stopped 
vehicles.   
 
This alternative would increase permanent impacts to the protected shoreland of the Connecticut River and increase 
impervious surface area.  Retaining the existing bridge as a pedestrian bridge would necessitate collecting and 
treating stormwater drainage off two separate structures, which would require a larger area for stormwater 
treatment, and further increase project costs, property impacts, and maintenance costs.  Larger areas of the 
Westboro yard and Parcel 12 off Prospect Street would need to be utilized for stormwater treatment. 
 
At approximately $14.2 million, this alternative has the second highest cost of all alternatives that were studied due 
to the extensive rehabilitation that would be required for the existing bridge in addition to the cost of a new bridge.  
Furthermore, this alternative would nearly double the estimated maintenance costs over the next 75 years because 
two bridge structures would need to be maintained.  The City of Lebanon does not support this alternative because 
it necessitates the acquisition of Stateline Sports.  For these reasons, this alternative was not selected. 

Alternative 3B – Upstream Alignment/Removal of Existing Bridge 
 
This option consists of removing the existing bridge after construction of the new upstream bridge is complete.  To 
adequately address the needs of motorists, pedestrians, and bicyclists, the new bridge would consist of two 12’ 
travel lanes, a 5’ shoulder on each side, and a 5’ sidewalk on each side.  Property acquisitions would consist of two 
National Register eligible apartment buildings at the intersection of Prospect Street and US Route 4 (Parcel 12), as 
well as Stateline Sports at the east end of the bridge (Parcel 9).  The total cost of this alternative is approximately 
$10.8 million.  This alternative results in greater property impacts.  The City of Lebanon does not support this 
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alternative because it requires the acquisition of Stateline Sports.  For these reasons, this alternative was not 
selected. 

Measures to Minimize Harm/ Mitigation 
 
The design of the proposed action has been developed with the intent of preserving the integrity and minimizing 
the potential impacts to properties that are eligible for the National Register of Historic Places. However, avoidance 
of historic impacts was not feasible and prudent where safety concerns, site conditions, and cost constraints 
occurred, and where traffic demands warranted appropriate changes.  Several measures will be implemented to 
mitigate these impacts as outlined in the Memorandum of Agreement (MOA) (Exhibit I2).  They consist of the 
following: 
 
 Documentation of the US Route 4 Bridge (058/127) and 17 Maple Street; 
 Marketing of the bridge as required by 23 USC 144; 
 Review of design elements of the proposed bridge; 
 Funding for Phase I of the New Hampshire Historic Highway Bridge Inventory/Management Plan; 
 State Historic Marker and/or interpretive display panel in Lebanon; 
 Evaluation of the reuse of the stone from the bridge abutments and piers. 

 

Least Harm Analysis 
 
If there is no feasible and prudent alternative to avoid harm to a Section 4(f) property, then only the alternative that 
causes the least overall harm in light of the statute’s preservation purpose can be chosen.  In accordance with 23 
CFR 774.3(c)(1), the least overall harm is determined by balancing the following seven factors: 

 
1.  Ability to mitigate adverse impacts to each Section 4(f) resource; 
2.  Relative severity of the remaining harm, after mitigation, to the protected activities and attributes or features; 
3.  Relative significance of each Section 4(f) property; 
4.  Views of the officials with jurisdiction over each Section 4(f) property; 
5.  Degree to which each alternative meets the purpose and need; 
6.  After reasonable mitigation, the magnitude of any adverse impacts to resources not protected by Section 4(f); 

and  
7.  Substantial differences in costs among alternatives. 

 
The following alternatives were considered in this least harm analysis:  
Alternative 2A – Widening Existing Bridge 
Alternative 3A – Upstream Alignment/Retain Existing Bridge 
Alternative 3B – Upstream Alignment/Remove Existing Bridge 
Proposed Action – Modified Online Alignment 
 
1.  Ability to mitigate adverse impacts to each Section 4(f) resource 
 

Alternative 2A – Widening Existing Bridge: This alternative would alter the historic integrity of the bridge 
by modifying its dimensions and replacing and/or modifying much of the original bridge.  Adverse impacts 
would be mitigated by retaining as much of the truss structure as possible and completing the work in 
accordance with the Secretary of Interior’s Standards to retain as much of the fabric of the original 
structure as possible.  Mitigation would also include documentation of the existing bridge.  This alternative 
would also require the acquisition of the National Register eligible apartment building (Parcel 12).   
Mitigation for this impact would include documentation of the building.  
Alternative 3A – Upstream Alignment/Retain Existing Bridge: This alternative would result in the 
removal of two National Register eligible buildings. The existing bridge would be left in place and 
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rehabilitated for use as a pedestrian bridge.  Mitigation would include documentation of the buildings.  
Pedestrian loading for the full width of the existing deck would require the same level of rehabilitation as 
would be necessary for vehicular traffic. To avoid adverse impacts to the bridge, work would be completed 
in accordance with the Secretary of Interior’s Standards.  
Alternative 3B – Upstream Alignment/Remove Existing Bridge: This alternative would result in the 
removal of two National Register eligible buildings and the bridge.   Mitigation would be similar to that 
listed below for the Proposed Action (below).   
Proposed Action –  Modified Online Alignment: This alternative would result in the removal of one 
National Register eligible building and the bridge.  Mitigation of the adverse effect of the Proposed Action 
would consist of documentation of the US Route 4 Bridge (058/127) and 17 Maple Street; marketing of the 
bridge as required by 23 USC 144; review of design elements of proposed bridge; funding for Phase I of 
the New Hampshire Historic Highway Bridge Inventory/Management Plan; State Historic Marker and/or 
interpretive display panel in Lebanon; and evaluation of the reuse of the stone from the bridge abutments 
and piers.  A Memorandum of Agreement addressing the Proposed Action and mitigation measures has 
been developed and signed by NHSHPO, FHWA, VTrans HPO and NHDOT.  

 
2.  Relative severity of the remaining harm, after mitigation, to the protected activities and attributes or features 

 
Alternative 2A – Widening Existing Bridge: After mitigation, as described in Factor 1 above, an adverse 
effect to the bridge would still exist although as much of the truss structure would be retained as possible.  
An adverse effect on the apartment building would also still exist after mitigation. 
Alternative 3A – Upstream Alignment/Retain Existing Bridge: After mitigation, as described in Factor 1 
above, an adverse effect to the two apartment buildings would still exist as both buildings would be 
removed under this alternative. 
Alternative 3B – Upstream Alignment/Remove Existing Bridge: After mitigation, as described in Factor 1 
above, an adverse effect to the two apartment buildings and the bridge would still exist as all three 
structures would be removed. 
Proposed Action – Modified Online Alignment: After mitigation, as described in Factor 1 above, an 
adverse effect to one apartment building and the bridge would still exist as both structures would be 
removed. 

 
 3.  Relative significance of each Section 4(f) property 

 
The US Route 4 bridge is eligible for the National Register at the state level under Criterion A for its 
association with the 1936 flood and the federal relief funds used to construct the bridge, and Criterion C for 
its engineering significance.  The bridge is one of about 14 High Pratt truss bridges built between the Flood 
of 1927 and World War II.  Six of the bridges from this period remain in existence and are essentially 
identical in terms of design, materials, fabrication, and construction technology.  The Lebanon-Hartford 
bridge was designed by the New Hampshire Highway Department and fabricated by the American Bridge 
Company.   Despite the poor condition of the bridge at this time, it retains integrity as a mid-20th century 
multi-span highway bridge 

 
The two apartment buildings are eligible for the National Register under Criterion C as a locally significant 
example of the Three Decker form.  The buildings retain some integrity of workmanship, design, and 
materials, and have seen no substantial alteration since their construction in the early 20th century.  These 
buildings are currently owned by Prospect Place Development and are slated for removal by the developer 
if the subject project does not result in their removal. 

 
4.  Views of the officials with jurisdiction over each Section 4(f) property 

 
After multiple meetings and a site review, discussions with the NHSHPO reached an impasse regarding a 
preferred alternative.  As stated in a letter to the Advisory Council on Historic Preservation (ACHP) dated 
October 26, 2009, the NHSHPO was not in agreement that there was sufficient information to “evenly 
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compare the replacement and rehabilitation options and provide an informed evaluation as to whether 
alternatives exist that avoid or minimize harm” to the bridge.  The FHWA requested guidance from the 
ACHP in a letter dated January 5, 2010.   The ACHP responded on March 29, 2010 and asked that any 
additional information needed to clarify alternatives be provided in the Final Section 4(f) Evaluation. 
 
Following the ACHP’s response, the FHWA, NHSHPO, and VTrans HPO determined that the Proposed 
Action would have an Adverse Effect on the bridge and one apartment building.  The NHSHPO and 
VTrans HPO have concurred with the Proposed Action and have signed an effects memo with the FHWA 
and NHDOT to address the Adverse Effects of the proposed project (Exhibit I1).  An MOA that details the 
mitigation measures has been included in the Final Section 4(f) Evaluation. 

 
5.  Degree to which each alternative meets the purpose and need 
 

The purpose of this project is to provide an economic, safe, and adequate Connecticut River crossing for 
bicycles, pedestrians, and motorized vehicles that will meet current and future transportation needs.  The 
existing bridge and its approaches have substandard geometrics and the bridge currently has reduced load 
carrying capacity.  

 
Alternative 2A – Widening Existing Bridge: The cost of this alternative is nearly 60% higher than the 
proposed action and, because the truss design would be retained, would result in higher maintenance costs 
into the future.  Therefore, this is not the most economical alternative.  Furthermore, this alternative does 
not address the substandard geometrics of the approaches, which contribute to safety concerns in the 
project area.  For these reasons, although this alternative meets some of the Purpose and Need of the 
project, it does so to a lesser extent than other alternatives considered. 
Alternative 3A – Upstream Alignment/Retain Existing Bridge: This alternative has the second highest 
cost of all alternatives that were studied due to the extensive rehabilitation that would be required for the 
existing bridge in addition to the cost of a new bridge.  Furthermore, this alternative would nearly double 
the estimated maintenance costs over the next 75 years because two bridge structures would need to be 
maintained.  This alternative would also require bicycles and pedestrians traveling on the north side of the 
road to cross traffic to access the pedestrian bridge, which would contribute to safety concerns in the 
project area.  For these reasons, although this alternative meets some of the Purpose and Need of the 
project, it does so to a lesser extent than other alternatives considered. 
Alternative 3B – Upstream Alignment/Remove Existing Bridge: This alternative meets the Purpose and 
Need; however it does so by impacting an additional 4(f) resource (the apartment building at 19 Prospect 
Street), as well as a local business. 
Proposed Action – Modified Online Alignment:  This alternative fully meets the Purpose and Need while 
reducing impacts to 4(f) resources and avoiding impacts to the local business. 

   
6.  After reasonable mitigation, the magnitude of any adverse impacts to resources not protected by Section 4(f) 

 
Alternative 2A – Widening Existing Bridge: This alternative does result in impacts to the channel and 
Protected Shoreland of the Connecticut River, as well as minor property impacts; however, overall impacts 
to non-4(f) resources are not considered adverse. 
Alternative 3A – Upstream Alignment/Retain Existing Bridge: This alternative would increase permanent 
impacts to the channel and Protected Shoreland of the Connecticut River and increase impervious surface 
area.  Retaining the existing bridge as a pedestrian bridge would necessitate collecting and treating 
stormwater drainage off two separate structures, which would require a larger area for stormwater 
treatment, and further increase project costs, property impacts, and maintenance costs.  The City of 
Lebanon does not support this alternative because it necessitates the acquisition of Stateline Sports.   
Alternative 3B – Upstream Alignment/Remove Existing Bridge: This alternative results in property and 
business impacts similar to Alternative 3A, which the City of Lebanon considered undesirable.  Impacts to 
the channel and Protected Shoreland of the Connecticut River would also occur; however, overall impacts 
are not considered adverse. 
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Proposed Action – Modified Online Alignment: This alternative results in impacts to the channel and 
Protected Shoreland of the Connecticut River, as well as minor property impacts; however, overall impacts 
are not considered adverse. 

 
7.  Substantial differences in costs among alternatives 

 
Alternative 2A – Widening Existing Bridge: At approximately $17.1 million, this alternative has the 
highest cost of all alternatives that were studied, and maintenance costs after rehabilitation are expected to 
be nearly double the maintenance costs expected for a new bridge ($4.5 million).  
Alternative 3A – Upstream Alignment/Retain Existing Bridge: At approximately $14.2 million, this 
alternative has the second highest cost of all alternatives that were studied due to the extensive 
rehabilitation that would be required for the existing bridge in addition to the cost of a new bridge.  
Furthermore, this alternative would nearly double the estimated maintenance costs over the next 75 years 
because two bridge structures would need to be maintained ($4.5 million). 
Alternative 3B – Upstream Alignment/Remove Existing Bridge: The total cost of this alternative is 
approximately $10.8 million.  Maintenance costs over the next 75 years are estimated at $2.3 million. 
Proposed Action – Modified Online Alignment: The total cost of the proposed action is approximately 
$10.8 million.  Maintenance costs over the next 75 years are estimated at $2.3 million. 

 
Only the Proposed Action and Alternative 3B fully meet the purpose and need of the project and result in lower 
construction and maintenance costs than the other alternatives.  However, Alternative 3B results in greater impacts 
to a local business and 4(f) resources than the proposed action.  Based on the seven factors of the least harm 
analysis, it has been determined that the Proposed Action causes the least overall harm in light of the statute’s 
preservation purpose 
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Coordination & Public Participation 
 
The Department has coordinated with NHDHR/NHSHPO, FHWA, VTrans HPO, and the Advisory Council on 
Historic Preservation to discuss alternatives and measures to minimize harm to the Section 4(f) properties.  The 
measures that were considered feasible and prudent were evaluated and incorporated into the design of the project.   
 
Pursuant to the provisions of Section 106 of the National Historic Preservation Act (36 CFR 800), a Memorandum 
of Agreement addressing the Proposed Action has been developed following consideration of comments on the 
proposed action and this environmental document. 
 
Meetings were held periodically with various Federal, State, and local agencies, as well as with the general public 
throughout the development of this project.  Project review meetings were held on the following dates: 
 
Meeting          Date 
NHDOT Cultural Resource Agency Coordination Meeting    July 10, 2008 
Field Review - VT Agency of Transportation/NH Architectural Historian   August 7, 2008 
NHDOT Cultural Resource Agency Coordination Meeting    September 11, 2008 
NH Department of Environmental Services Hazardous Materials    September 12, 2008 
NHDOT Natural Resource Agency Coordination Meeting    September 17, 2008 
Vermont Agency of Transportation, Environmental Section    September 26, 2008 
Public Officials/Public Informational Meeting, Lebanon, NH    October 21, 2008 
NHDOT Cultural Resource Agency Coordination Meeting    February 5, 2009 
FEMA/NH Office of Energy and Planning      February 11, 2009 
Public Officials/Public Informational Meeting, Hartford, VT    February 11, 2009 
NHDOT Cultural Resource Agency Coordination Meeting    March 5, 2009 
NHDOT Natural Resource Agency Coordination Meeting    March 18, 2009 
NHDOT Cultural Resource Agency Coordination Meeting    April 2, 2009 
NHDOT Cultural Resource Agency Coordination Meeting    June 22, 2009 
Vermont Agency of Transportation, Environmental Section    June 29, 2009 
NHDOT Cultural Resource Agency Coordination Meeting    August 13, 2009 
Field Review – NHDHR and VT Agency of Transportation    October 7, 2009 
Public Hearing, Lebanon, NH        December 7, 2009 
NHDOT,FEMA, NHSHPO, VTrans HPO Meeting     June 15, 2010 
NHDOT Cultural Resource Agency Coordination Meeting    July 8, 2010 
 
A Public Hearing was held on December 7, 2009 in Lebanon, NH.  Nine attendees presented testimony at the 
hearing and/or provided written testimony.  All comments received at the hearing were addressed in the Report of 
the Commissioner (Exhibit B3). 
 
 
The draft Environmental Study / 4(f) Evaluation was sent to the following on December 1, 2009: 
 
Sharon Francis, Connecticut River Joint Commissions  
Gayle Ottmann, Hartford Board of Selectmen 
Hunter Rieseberg, Hartford Town Manager 
Lori Hirshfield, Hartford Dept of Planning and Development  
Richard Menge, Hartford Public Works Director 
Glenn Cutting, Hartford Police Chief 
Steven Locke, Hartford Fire Chief 
Linda Wilson, Hartford Conservation Commission 
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Dorothy Yamashita, Hartford Historical Society 
Matt Osborn, Hartford Historic Preservation Commission 
Georgia Tuttle, Mayor, City of Lebanon   
Gregg Mandsager, Lebanon City Manager 
Ken Niemczyk, Lebanon City Planner 
Michael Lavalla, Lebanon Public Works Director 
Judy Macnab, Lebanon Conservation Commission 
James Alexander, Lebanon Chief of Police 
Chris Christopoulos, Lebanon Fire Chief 
Carl Porter, City Historian of Lebanon 
Lebanon Heritage Commission 
David LaBelle, Lebanon Historical Society 
Elizabeth Muzzey, NH State Historic Preservation Officer 
John Taylor, Upper Valley Trails Alliance 
Scott Newman, Historic Preservation Officer, Vermont Agency of Transportation 
Lee Goldstein, Vermont Agency of Transportation 
Kenneth Sikora, FHWA-VT 
Jamie Sikora, FHWA-NH 
Advisory Council on Historic Preservation, Washington, DC 
Department of Interior, Washington, DC 
 
No comments on the draft Environmental Study / 4(f) Evaluation were received. 
 

Concluding Statement 
As has been demonstrated by this document, there are no feasible and prudent alternatives to the use of Section 4(f) 
property.  It has been demonstrated that "there are unique problems or unusual factors involved in the use of 
alternatives that avoid these properties or that the cost, social, economic and environmental impacts, and 
community disruption resulting from such alternatives reach extraordinary magnitudes" (23 CFR 771.135 (a) (2)), 
especially when considered in relation to the impacts to Section 4(f) properties associated with the Proposed 
Action.  In addition, the Proposed Action includes all possible planning to minimize harm to Section 4(f) properties 
resulting from such use. 
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