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I. Purpose and Need 

This chapter provides information regarding the Purpose and Need for the Maine-New 

Hampshire Connections Study (Study), the objectives of the Study and the decisions that must be 

made. 

a. Study Background 

The Memorial and Sarah Mildred Long Bridges provide two of three crossings of the Piscataqua 

River between Portsmouth, New Hampshire and Kittery, Maine.  The third Piscataqua River 

crossing bridge between these two communities is the high-level fixed span Interstate 95 (I-95) 

Bridge located to the west of the Sarah Mildred Long Bridge.  The effective operation of the 

Sarah Mildred Long and Memorial Bridges, which are eligible for listing on the National 

Register of Historic Places, impacts a multi-modal transportation system that serves multiple 

land- and water-based transportation modes as well as trade, commerce, tourism, community life 

and the historic and aesthetic character of the Town of Kittery and the City of Portsmouth.  The 

Sarah Mildred Long and Memorial Bridges have been determined to be structurally deficient by 

both the New Hampshire and the Maine Departments of Transportation.  The continued 

operation of the existing bridges requires increasing annual maintenance costs. 

b. Study Purpose 

The purpose of the Maine-New Hampshire Connections Study is to identify and evaluate feasible 

long-term (2035) transportation strategies that facilitate the safe, secure and effective multi-

modal movement of people and goods across and upon the Piscataqua River between Kittery, 

Maine and Portsmouth, New Hampshire and which support the regionôs economic, cultural, 

historic, archeological and natural resources objectives and its community quality of life. 

c. Study Needs 

The Need for the Study is based on present and future transportation deficiencies, specifically: 

 Structural deficiencies exist that threaten accessibility and mobility to the region and 

require load postings on the Memorial Bridge and the Sarah Mildred Long Bridge; 

 Decreased reliability of the lift spans and increasing maintenance needs of the Memorial 

and Sarah Mildred Long Bridges are causing unnecessary delays to marine and land 

transportation, including response times of emergency vehicles; 

 Inadequate or outdated design features of these two bridges potentially adversely affect 

marine and land transportation safety; and 

 Multi -modal (pedestrian, bicycle, rail, maritime traffic, vehicular) opportunity is limited 

by inadequate or outdated facilities. 
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d. Study Goals 

In order to achieve the stated Purpose and Need, the Study will strive to achieve the following 

goals: 

 Improve local and regional economic growth and stability, tourism and recreational 

opportunities; 

 Maintain or improve access to Portsmouth and Kittery downtowns and the Portsmouth 

Naval Shipyard; 

 Improve local connections to regional transportation modes, for example the Portsmouth 

International Airport at Pease; 

 Minimize long-term costs for the regional transportation system; 

 Improve bicycle and pedestrian access across the Piscataqua River; 

 Reduce operational and maintenance costs (currently $1.1+ M per year per bridge); 

 Avoid or minimize detrimental impacts to the historic significance and integrity of the 

Kittery-Portsmouth area; 

 Conserve the aesthetic setting of the Piscataqua River; 

 Conserve the environmental quality of the Piscataqua River; 

 Avoid or minimize detrimental impacts to residential neighborhoods in Kittery, 

Portsmouth and neighboring areas; 

 Reduce or maintain emissions of pollutants, including greenhouse gases; 

 Comply with applicable federal and state regulations, for example Section 106 of the 

National Historic Preservation Act; 

 Maintain or improve emergency evacuation efficiency across the Piscataqua River; and 

 Do not preclude future transportation opportunities, for example, providing for passenger 

rail service or bus service across the Piscataqua River. 
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II.  Fatal Flaw Analysis  

This chapter provides an overview of the fatal flaw analysis conducted for the Study.  This 

includes information regarding approach, methodology, and objectives of the fatal flaw analysis, 

as well as the evaluation criteria identified through joint collaboration with the Steering 

Committee, Stakeholder Committee and general public. 

a. Approach, Methodology, and Objectives 

The fatal flaw analysis is a qualitative level analysis that will result in a limited evaluation and 

screening process of the study alternatives and options.  The limited evaluation and screening is 

undertaken in a progressive approach by evaluating the identified alternatives and options against 

small groups of evaluation criteria (see Section b below).  These small groups of evaluation 

criteria are selected with the purpose of identifying those alternatives that are able to move 

forward to the next round or be eliminated from further consideration with proper documentation 

(Chapters IV and V).  This methodology for the fatal flaw analysis was reviewed and approved 

by MaineDOT and NHDOT. 

The fatal flaw analysis was used to eliminate from the large number of alternatives those that 

demonstrably: 

 Do not satisfy Study Purpose and Need 

 Have significant environmental impacts 

 Are not permittable 

 Are not financially feasible 

 Are not physically feasible 

 Are clearly inferior in comparison to other alternatives 

The objective of the fatal flaw analysis is to screen all of the study alternatives to determine 

which alternatives will be dismissed from further consideration and which alternatives will be 

advanced into the final round of analysis.  This final round of analysis will utilize the same 

evaluation criteria, but in a more detailed, quantitative versus qualitative assessment. 
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b. Evaluation Criteria  

The evaluation criteria summarized below were developed in joint collaboration with the 

Steering Committee, the Stakeholder Committee, and the general public.  These criteria were 

based upon the Study Purpose and Need (See Chapter I). 

The 15 evaluation criteria listed below were used to evaluate each of the studyôs 63 alternatives 

in this fatal flaw report.  Additional evaluation criteria may be developed for undertaking 

detailed analysis of alternatives that advance from this fatal flaw report. 

1. Study Area Mobility and Accessibility:  Does the alternative provide adequate* Study 

Area mobility and accessibility as defined by the Studyôs Purpose and Need? 

2. Satisfy Structural Needs:  Does the alternative provide adequate* structural and 

functional life of Memorial and Sarah Mildred Long Bridges to 2060 or beyond? 

3. Lift Span Reliability:  Does the alternative provide adequate* lift span reliability to 

2060 or beyond? 

4. Bridge Design Features/Vehicular Traffic:  Does the alternative provide adequate* 

bridge design features for vehicular (car and truck) traffic (lane width, shoulder width, 

etc)?  

5. Bridge Design Features/Marine Traffic:  Does the alternative provide adequate* 

bridge design features for marine traffic (clearance, bridge skew, etc.)? 

6. Bridge Design Features/Other Modes:  Does the alternative provide adequate* bridge 

design features for other modes (bike lanes, crosswalks, sidewalks, etc.)? 

7. Accessibility to Portsmouth, Kittery and Portsmouth Naval Shipyard (PNSY):  

Does the alternative maintain or improve access to Portsmouth and Kittery downtowns 

and the PNSY? 

8. Rail Access to Portsmouth, Kittery and PNSY:  Does the alternative maintain the rail 

line though the City of Portsmouth across the Piscataqua River through the Town of 

Kittery and to the PNSY? 

9. Life Cycle Costs:  Estimated 100-year life cycle cost (in Present Value $) for each 

alternative will be developed and will be compared based on the range of costs for each 

alternative. (Note:  A Life Cycle Cost Analysis is not a part of this report, but will 

be included in future reports.) 

10. Property/Neighborhood Impacts:  Estimated level of individual 

properties/neighborhoods impacted for each alternative will be developed and will be 

compared based on range of impacts for each alternative. 
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11. Natural Resource Impacts:  Estimated natural resource impacts for each alternative 

(in acres) will be developed and will be compared based on the range of impacts for 

each alternative. 

12. Physical Resource Impacts:  Estimated physical resource impacts for each alternative 

(in acres) will be developed and will be compared based on the range of impacts for 

each alternative. 

13. Historic Resource Impacts:  Estimated level of historic properties/areas impacted by 

each alternative will be developed and will be compared based on the range of impacts 

for each alternative. 

14. Permittable: Is the alternative considered permittable? 

15. Vehicle Miles Traveled (VMT)/Vehicle Hours Traveled (VHT)/Emissions:  

Measure of VMT and VHT for each alternative as it relates to vehicle emissions. 

* Adequacy relates to the alternativesô compliance with federal and state design criteria. 



 

  P a g e | 6 

III.  Alternatives/Options Identified and Descriptions  

This chapter describes the alternatives and options that were developed and evaluated for the 

Maine-New Hampshire Connections Study.  The term ñoptionò is used to describe different 

improvement scenarios that were evaluated for each individual existing bridge, i.e. the Sarah 

Mildred Long Bridge and the Memorial Bridge.  In all cases the existing I-95 Bridge would be 

retained. The term ñalternativeò is used in two ways: 

1) To describe new Piscataqua River crossings between Kittery and Portsmouth that would 

not include the use of the existing two bridges other than to maintain rail use; and 

2) To describe combinations of a Memorial Bridge and a Sarah Mildred Long Bridge 

option. 

Alternatives considered included 1) the No Build Alternative; 2) combinations of options with 

varying improvements to the Memorial Bridge and Sarah Mildred Long Bridge simultaneously; 

and, 3) new alternatives with new Piscataqua River crossings.  A rail connection between 

Portsmouth, New Hampshire and the Portsmouth Naval Shipyard located in Kittery, Maine will 

be provided regardless of which option or alternative is selected either on the existing Sarah 

Mildred Long Bridge or on a new replacement bridge. 

Regarding each alternativeôs ability to satisfy the study purpose and need, in general, the 

superstructure rehabilitation alternatives would most likely only provide improvements to 

pedestrian and bicycle movements, while superstructure replacement alternatives on existing 

alignment would also address vehicular geometric issues in addition to the pedestrian/bicycle 

movements and total/complete bridge replacements would address all modal and geometric 

issues including improved marine passage. 

a. No Build Alternative  

The No Build Alternative assumes that no new construction would occur, and that the present 

level of maintenance of the two existing bridges and their approaches within the study area 

would continue.  However, the No Build Alternative assumes that the existing Memorial Bridge 

would not be available for use due to age and structural issues.  It has been determined that 

without improvements, the Memorial Bridge would have to be closed within 1 to 3 years.  The 

Memorial Bridge was recently closed to vehicular traffic to make necessary structural repairs, 

and upon its reopening has been posted at a three-ton weight limit, effectively prohibiting all 

vehicles except automobiles and pickup trucks.  A more detailed description of the No Build 

Alternative is provided in Chapter V. 
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b. Memorial Bridge Options 

Eight options were considered for addressing the Memorial Bridge needs.  They include: 

1. Option MB1 - Rehabilitation of the existing superstructure on existing alignment; 

2. Option MB2 - Replacement of the superstructure on existing alignment with similar 

navigational clearances; 

3. Option MB2A - Replacement of the lift bridge on new alignment either upstream or 

downstream with similar navigational clearances; 

4. Option MB3 - Replacement of the lift bridge on existing alignment with a new mid-level 

bridge; 

5. Option MB3A - Replacement of the lift bridge on new alignment either upstream or 

downstream with a new mid-level bridge; 

6. Option MB4 - Replacement of the lift bridge on existing alignment with a new high-level 

bridge; 

7. Option MB5 - Complete bridge removal; and 

8. Option MB6 - Bridge replacement on existing alignment for bicycle/pedestrian use only. 

These various Memorial Bridge Options are described in greater detail in Chapter IV, 

Alternatives Considered but Dismissed, and Chapter V, Alternatives Carried Forward for 

Further Consideration, of this report. 

c. Sarah Mildred Long Bridge Options 

Seven options were considered for addressing the Sarah Mildred Long Bridge needs.  They 

include: 

1. Option SL1 - Rehabilitation of the existing structure on existing alignment; 

2. Option SL2 - Replacement of the existing bridge on existing alignment with increased 

horizontal navigational clearances; 

3. Option SL2A - Replacement of the lift bridge on new alignment upstream with increased 

horizontal navigational clearances; 

4. Option SL3 - Replacement of the lift bridge on existing alignment with a new mid-level 

bridge; 

5. Option SL3A - Replacement of the lift bridge on new alignment upstream with a new 

mid-level bridge; 

6. Option SL4 - Replacement of the lift bridge on existing alignment with a new high-level 

bridge; and 

7. Option SL5 - Close existing bridge to vehicular traffic, keep rail portion of bridge. 

All options assumed that rail service will remain ï either on the existing Sarah Mildred Long 

Bridge or on a replacement Sarah Mildred Long Bridge.  These various Sarah Mildred Long 

Bridge Options are described in greater detail in Chapter IV, Alternatives Considered but 



 

  P a g e | 8 

Dismissed, and Chapter V, Alternatives Carried Forward for Further Consideration, of this 

report. 

d. Combination Memorial Bridge/Sarah Mildred Long Bridge Alternatives 

In this analysis, the eight Memorial Bridge options mentioned in Section ñbò above were 

combined with the seven Sarah Mildred Long Bridge options mentioned in Section ñcò above.  

These combinations created 56 alternatives to be considered and analyzed.  These 56 alternatives 

will be described in greater detail in Chapter IV, Alternatives Considered but Dismissed, and 

Chapter V, Alternatives Carried Forward for Further Consideration, of this report. 

In addition to the 56 combinations listed in the previous paragraph, two additional hybrid options 

were created.  These 2 options would replace the existing Sarah Mildred Long Bridge with a new 

4-lane bridge on existing alignment with existing vertical clearances. 

e. New Alternatives 

Four new alternatives were developed and analyzed for providing vehicular connections between 

the City of Portsmouth and the Town of Kittery.  They include: 

1. Alternative NA1 - The elimination of all vehicular traffic from the Memorial and Sarah 

Mildred Long Bridges and construction of a new high-level bridge; 

2. Alternative NA1A ï The elimination of all vehicular traffic from the Memorial and Sarah 

Mildred Long Bridges and construction of a new low-level or mid-level bridge; 

3. Alternative NA2 - The elimination of all vehicular traffic from the Memorial and Sarah 

Mildred Long Bridges and construction of a new tunnel under the river; and 

4. Alternative NA3 - The elimination of all vehicular traffic from the Memorial and Sarah 

Mildred Long Bridges and providing a high speed ferry service. 

These new alternatives will be described in greater detail in Chapter IV, Alternatives Considered 

but Dismissed, of this report. 

f. Rail Alternatives 

None of the options or alternatives that were developed and analyzed included an additional rail 

crossing of the Piscataqua River.  The existing rail crossing on the Sarah Mildred Long Bridge 

will be maintained and kept in service, or replaced if a new bridge constructed, even if the 

existing bridge were to be closed to all vehicular traffic, due to the needs of the Portsmouth 

Naval Shipyard. 
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IV. Alternatives/Options Considered but Dismissed  

This chapter describes the alternatives and options that were developed and evaluated for the 

Maine-New Hampshire Connections Study.  The term ñoptionò is used to describe different 

improvement scenarios that were evaluated for each individual existing bridge, i.e. the Sarah 

Mildred Long Bridge and the Memorial Bridge.  In all cases the existing I-95 river crossing 

bridge would be retained. The term ñalternativeò is used in two ways: 

1) To describe new Piscataqua River crossings between Kittery and Portsmouth that would 

not include the use of the existing two bridges other than to maintain rail use. 

2) To describe combinations of a Memorial Bridge and a Sarah Mildred Long Bridge 

option. 

As previously stated, the objective of the screening process is to identify alternatives that satisfy 

the studyôs purpose and need (See Appendix F), are practicable, are the least environmentally 

damaging and are capable of being reasonably supported by the general public, local 

communities, state and federal regulatory and resource agencies and the state transportation 

agencies of Maine and New Hampshire. 

Besides screening the alternatives on their ability to satisfy the studyôs purpose and need, fifteen 

criteria were developed for screening the study alternatives.  The goal of the Round 1 screening 

was to dismiss the alternatives that had the greatest impacts to the human environment as 

compared to other alternatives or did not meet study area mobility needs. 

The Round 1 screening focused on the following six screening criteria: 

1. Ability to satisfy the study purpose and need; 

2. Ability to satisfy the regions mobility and accessibility needs from a traffic standpoint; 

(See Appendix A) 

3. Historic resource impacts; (See Appendix B) 

4. Property and neighborhood impacts; (See Appendix B) 

5. Physical resource impacts; (See Appendix B) and 

6. Natural resource impacts. (See Appendix B)  

a. Alternatives/Options Dismissed in Round 1 Screening 

1. Memorial Bridge Options 

When compared to similar Memorial Bridge options, the three Memorial Bridge options 

that are being recommended for dismissal from further consideration in the Round 1 

screening analysis would result in greater impacts to neighborhoods, and to natural, 

physical and historic resources than the remaining five Memorial Bridge options that are 

being carried forward for further evaluation. 
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The three Memorial Bridge options recommended to be dismissed from further 

consideration as a part of the Round 1 screening analysis are: 

a. Option MB3: Replace the existing bridge on existing alignment with a new mid-

level (50 foot additional vertical clearance) moveable bridge to reduce the number 

of openings.  This option is being dismissed because of the following: 

o Requires demolition of the existing Memorial Bridge, which is eligible for 

listing on the National Register (NR) of Historic Places; 

o Requires work within the NR listed Memorial Bridge Historic District; 

o The New Bridge construction will impact the Piscataqua River with new 

bridge piers in the water; 
Portsmouth - potential impacts from a new bridge approach: 

o Acquisition of a parking lot on State Street; 

o Impacts to NR listed Memorial Park that is a part of the Memorial 

Bridge Historic District; 

o Acquisition of the Scott Avenue parking lot; 
o Acquisition of the Connie Bean Recreational Center; 

o Acquisition of 2 commercial/residential buildings on the east side of 

Daniel Street; 
o Acquisition of 6-8 commercial/residential buildings on the east side of 

State Street; 
o Acquisition of 1-2 commercial/residential buildings on the west side of 

State Street; 
o Acquisition of the Bow Street Park; 

o Potential adverse effect on the historic Warner House, a National 

Historic Landmark (NHL); 

o Requires work within Portsmouth Local Historic District; 

Kittery - potential impacts from a new bridge approach: 

o Impact on 2 parking lots (one on either side of Route 1); 

b. Option MB3A: Replace the bridge on new alignment either immediately upstream 

or downstream of the existing bridge with a new mid-level (50 foot additional 

vertical clearance) moveable bridge to reduce the number of openings.  This 

option is being dismissed because of the following: 

o Requires demolition of the existing Memorial Bridge, which is eligible for 

listing on the National Register of Historic Places; 

o Requires work within the NR listed Memorial Bridge Historic District; 

o New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water; 
Portsmouth - potential impacts from a new bridge approach: 

o Acquisition of 1 major building with commercial and condo units on 

north side of Bow Street located just west of the existing bridge 

approach; 

o Acquisition of a parking lot on State Street; 
o Impacts to the NR listed Memorial Park that is a part of the Memorial 

Bridge Historic District; 
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o Acquisition of the Scott Avenue parking lot; 

o Acquisition of the Connie Bean Recreational Center; 
o Acquisition of 2 commercial/residential buildings on east side of Daniel 

Street; 

o Acquisition of 6-8 commercial/residential buildings on east side of 

State Street; 
o Acquisition of 1-2 commercial/residential buildings on west side of 

State Street  
o Acquisition of the Bow Street Park; 

o Potential adverse effect on historic Warner House (NHL); 

o Requires work within the Portsmouth Local Historic District; 

Kittery - potential impacts from a new bridge approach: 
o Acquisition of 2 commercial buildings and dock on west side of the 

bridge on Badgerôs Island; 

o Acquisition of 2 residential buildings on west side of the bridge on 

Badgerôs Island; and 

o Acquisition of a marina on Badgerôs Island; 

o Acquisition of 1 condo complex on Badgerôs Island; 

o Impact on 2 parking lots (one on either side of Route 1) on the 

mainland; and 

o These acquisitions would occur in areas where individual 

buildings/structures may be eligible for NR listing. 

c. Option MB4: Replace the existing bridge on existing alignment with a new high-

level (150 foot vertical clearance) fixed span bridge.  This option is being 

dismissed because of the following: 

o Requires demolition of the existing Memorial Bridge, which is eligible for 

listing on the National Register of Historic Places; 

o Requires work within the NR listed Memorial Bridge Historic District; 

o New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water; 

o Portsmouth - potential impacts from a new bridge approach: 
o Impacts to the NR listed Memorial Park that is a part of the Memorial 

Bridge Historic District; 
o Acquisitions along 4 blocks on the West side of State Street, including 

12 - 14 buildings and a park; 

o Acquisitions along 4 blocks on the East side of State Street, including 

15- 17 buildings including the South Church, which is listed on the NR; 

o Acquisition of the Bow Street Park; 

o Potential adverse effect on the historic Warner House (NHL); 

o Requires work within the Portsmouth Local Historic District; 

o Kittery - potential impacts from new bridge approach: 

o Impact to the NR listed John Paul Jones Memorial Park; and 

o Acquisition of 8-9 homes on the west side along Newmarch Street.  

These acquisitions are within the Post Civil War Residential Area and 

may be eligible for NR listing. 
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2. Sarah Mildred Long Bridge Options 

One of the seven Sarah Mildred Long Bridge options is recommended to be dismissed 

from further consideration as a part of the Round 1 screening analysis.  This option, 

identified as Option SL5, is the complete closing of the highway component of the Sarah 

Mildred Long Bridge.  This option is being dismissed because it would not satisfy the 

study purpose and need because it would severely impact the regionôs mobility and 

accessibility needs.  With elimination of the Sarah Mildred Long Bridge, the Memorial 

Bridge would require 4 lanes to accommodate traffic demand.  A 4-lane Memorial 

Bridge is considered a fatal flaw due to the impacts to the existing 2 lane approaches that 

would need to be widened to 4-lanes that would have adverse impacts to historic 

resources in both communities. 

3. Combination Memorial Bridge/Sarah Mildred Long Bridge Alternatives  

As a result of the individual bridge option fatal flaw evaluation, 26 of the 58 alternatives 

considered under this combination scenario are recommended to be dismissed from 

further consideration. The 26 alternatives recommended for dismissal are combinations 

that include one of the three Memorial Bridge options recommended for dismissal in 

Round 1 above and the one Sarah Mildred Long Bridge option recommended for 

dismissal in Round 1 above.  The rationale for dismissing the combination alternatives is 

the same rationale provided for dismissing the individual options listed for Round 1 

above. 

Four other alternatives that are comprised of two Memorial Bridge Options along with 

two Sarah Mildred Long Bridge Options are recommended to be dismissed from further 

consideration.  These four alternatives are Memorial Bridge Options MB5 and MB6 

along with Sarah Mildred Long Bridge Options SL1 and SL2. 

Option MB5 is the closure and the removal of the entire Memorial Bridge including 

piers.  Option MB6 is similar to MB5 in that the upper part of the bridge (superstructure) 

would be removed and replaced with a pedestrian and bicycle only bridge with a lift 

span on the existing piers with similar navigational clearances as the current bridge.  

Under both of these options, the Badgerôs Island Bridge connecting Kittery to Badgerôs 

Island would be maintained. 

Option SL1 is the rehabilitation of the existing Sarah Mildred Long Bridge and lift span 

on existing alignment and maintaining the existing clearances.  Although Option SL2 is 

being evaluated as both a 2-lane bridge and a 4-lane bridge with Options MB5 and MB6 

as a part of this Study, the Round 1 screening analysis is considering that Option SL2 is 

the 2-lane replacement bridge on existing alignment with improved navigational 

clearances. 
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These four combination alternatives, MB5 with SL1 or SL2 and MB6 with SL1 or SL2, 

are recommended to be dismissed from further consideration because they would not 

satisfy the purpose and need related to regional mobility and accessibility by reducing 

the local Piscataqua River crossing capacity by 50%, i.e. elimination of one of the two ï 

two-lane river crossing bridges serving this region.  In order to reasonably accommodate 

the increase in Piscataqua River crossing demand, the existing Memorial Bridge would 

need to be replaced or the existing Sarah Mildred Long Bridge would need to be 

widened to a four-lane bridge.  (Both of these options ï the four-lane Sarah Mildred 

Long Bridge and replacing the Memorial Bridge ï remain under consideration and are 

being carried forward for further evaluation.)  The widening of the existing 6 lane I-95 

river crossing bridge is not practicable or financially feasible due to its overhead truss 

design which virtually eliminates any financially reasonable option for increasing the 

bridgeôs capacity. 

4. New Alternatives 

All of the New Alternatives are being recommended for dismissal from further 

consideration in the Round 1 screening analysis as they would result in greater impacts 

to neighborhoods, and to natural, physical and historic resources than other options that 

are being carried forward for further evaluation and/or they would not satisfy the Study 

purpose and need.  Although Alternative NA3, high speed ferry service, would have less 

impact to the human environment as compared to all other alternatives and options, this 

alternative fails in meeting current and future Piscataqua River crossing capacity needs 

and thus would not satisfy purpose and need. 

 

The four New Alternatives recommended to be dismissed from further consideration as 

a part of the Round 1 screening analysis are: 

a. Alternative NA1: Close the Memorial Bridge and the Sarah Mildred Long Bridge 

(except for rail) and construct a new high-level (150 foot vertical clearance) fixed 

span bridge between the existing two bridges.  The existing bridge between 

Kittery and Badgerôs Island would remain open.  This alternative is being 

dismissed because of the following: 

o The New Bridge construction will impact the Piscataqua River with new 

bridge piers in the water; 

o Requires demolition of the Memorial Bridge, which is eligible for listing 

on the National Register of Historic Places; 

o Portsmouth - potential impacts from a new bridge approach: 
o Acquisition of a sewerage pump station on the east side of Deer Street; 

o Acquisition of 2 commercial buildings on the east side of Deer Street; 

o Acquisition of 2 commercial buildings on the west side of Deer Street; 

o Acquisition of 4 structures in the NR listed Hill Historic District; 

o Acquisition of 2 commercial buildings plus the Discover Portsmouth 

Center on Maplewood Avenue; 



 

  P a g e | 14 

o Impact to the Granite State Mineral Port operations and facility; 

o May have adverse effect on the NR listed Old Portsmouth Historic 

Public Library; 

o Requires work within the Portsmouth Local Historic District; 

o Kittery - potential impacts from a new bridge approach: 
o Acquisition of 10 to 11 homes.  These acquisitions would occur in areas 

where individual buildings/structures may be eligible for NR listing; 

and 

o Hydric soils along the Walker/Government Street corridor could have 

potential wetland impacts. 

b. Alternative NA1A: Same as Alternative 1 except the new bridge would be a new 

mid-level (50 foot additional vertical clearance) or low-level (19 foot vertical 

clearance) bridge between the existing two bridges with the existing bridge 

between Kittery and Badgerôs Island would remain open.  This alternative is 

being dismissed because of the following: 

o The New Bridge construction will impact the Piscataqua River with new 

bridge piers in the water; 

o Requires demolition of the Memorial Bridge, which is eligible for listing 

on the National Register of Historic Places; 

o Portsmouth - potential impacts from a new bridge approach: 

o Acquisition of a sewerage pump station on the east side of Deer Street; 

o Acquisition of 2 commercial buildings on the east side of Deer Street; 

o Acquisition of 2 commercial buildings on the west side of Deer Street; 

o Acquisition of 4 structures in the NR listed Hill Historic District; 

o Impact to the Granite State Mineral Port operations and facility; 

o Acquisition of 1 commercial parking lot at the Maplewood Intersection; 

o Requires work within the Portsmouth Local Historic District; 

o Kittery - potential impacts from new a bridge approach: 
o Acquisition of 10 to 11 homes.  These acquisitions would occur in areas 

where individual buildings/structures may be eligible for NR listing; 

and 

o Hydric soils along the Walker/Government Street corridor could have 

potential wetland impacts. 

c. Alternative NA2: Same as Alternative 1 regarding the closing of the two bridges 

with the existing bridge between Kittery and Badgerôs Island remaining open, but 

instead of a new bridge being constructed, a new vehicle tunnel would be 

constructed under the Piscataqua River between the two existing bridges.  This 

alternative is being dismissed because it would not satisfy the study purpose and 

need, it would be the most costly to construct (approximately $40 million more 

than other alternatives and options), the tunnel construction would likely damage 

above ground historic buildings, and it would have significant impacts to the 

historic character of the area because of the substantial right of way takings 
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necessary for the construction of the tunnel entrance and exit, particularly on the 

Portsmouth business district. 

d. Alternative NA3: Same as Alternative 1, regarding the closing of the two bridges 

with the existing bridge between Kittery and Badgerôs Island remaining open, but 

instead of building a new bridge, a new high speed ferry service would be 

provided connecting Kittery and Portsmouth.  This option is being dismissed 

because it would not satisfy the study purpose and need and would not reasonably 

satisfy the river crossing needs due to its limited operational capacity, i.e. the need 

to transport over 1,300 vehicles across the river in the peak hour in 2009 and an 

estimated 1,950 vehicles in the peak hour in 2035.  As an example, the Cape May-

Lewes Ferry operated by the Delaware River Bay Authority between New Jersey 

and Delaware has ferries that have a capacity of about 100 vehicles and it takes 

approximately 25 minutes to dock, unload, load and depart the terminal on a 

regular basis.  So assuming that a similar size ferry could accommodate 

approximately 200 vehicles per hour, there would be a need for approximately 6 

ferries to accommodate the 2009 peak hour traffic.  Besides the ferries, 

appropriate landside vehicle staging and docking facilities would also need to be 

provided. 

Other items that make ferries not feasible in this study are that ferry service may 

occasionally be curtailed during periods of heavy fog or severe storms for safety 

reasons that affect reliability of the service and may conflict with vessels traveling 

upstream or downstream. 

The Round 2 screening criteria evaluated the following remaining options: five Memorial Bridge 

options, six Sarah Mildred Long Bridge options and 28 combination alternatives.  All of the New 

Alternatives were dismissed in the Round 1 screening analysis and therefore not included in the 

Round 2 or subsequent screening processes.  The total number of alternatives dismissed in 

Round 1 is 34. 

b. Alternatives/Options Dismissed in Round 2 Screening 

The goal of the Round 2 screening was to dismiss the options that had the greater impacts when 

compared to similar (like) options in the below criteria categories. 

The Round 2 screening focused on the following three screening criteria: 

1. General ability to satisfy the study purpose and need; 

2. Comparative against similar options; and 

3. Accessibility needs from a bicycle and pedestrian standpoint. (See Appendix C) 
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1. Memorial Bridge Options 

Of the five remaining Memorial Bridge options remaining from the Round 1 screening 

process, the following are recommended to be dismissed from further consideration as a 

part of the Round 2 screening analysis. 

a. Option MB2A: Replace the bridge on new alignment either immediately upstream 

or downstream of the existing bridge with similar navigational clearances.  This 

option is being dismissed because of the following: 

o Requires demolition of the existing Memorial Bridge, which is eligible for 

listing on the National Register of Historic Places; 

o Requires work within the NR listed Memorial Bridge Historic District; 

o New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water; 

Portsmouth - potential impacts from a new bridge approach: 

o Acquisition of 1 major building with commercial and condo units on 

north side of Bow Street located just west of the existing bridge 

approach; 

o Impacts to the NR listed Memorial Park that is a part of the Memorial 

Bridge Historic District; 

o Acquisition of 2 commercial buildings and one wharf on the east side 

of the bridge; 
o Acquisition of the Bow Street Park; 

o Requires work within the Portsmouth Local Historic District; 

Kittery - potential impacts from a new bridge approach: 

o Acquisition of 2 commercial buildings and dock on west side of the 

bridge on Badgerôs Island; 

o Acquisition of 2 residential buildings on west side of the bridge on 

Badgerôs Island; 

o Acquisition of a marina on Badgerôs Island; 
o Acquisition of 1 condo complex on Badgerôs Island; and 

o These acquisitions would occur in areas where individual 

buildings/structures may be eligible for NR listing. 

b. Option MB5: Close and remove the entire bridge between Portsmouth and 

Badgerôs Island.  The existing bridge between Kittery and Badgerôs Island would 

remain open.  This option is being dismissed because this option would 

completely eliminate all bicycle and pedestrian facilities over the Piscataqua 

River between the City of Portsmouth and the Town of Kittery and would not 

satisfy the study purpose and need. 

2. Sarah Mildred Long Bridge Options 

Of the six remaining Sarah Mildred Long Bridge options remaining from the Round 1 

screening process, the following is recommended to be dismissed from further 

consideration as a part of the Round 2 screening analysis. 
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a. Option SL4: Replace the existing bridge on new alignment upstream with a new 

2-lane or 4-lane high-level (135 foot vertical clearance) fixed span bridge.  

Documentation shows that because Option SL4 will result in four river crossing 

bridges instead of the existing three river crossing bridges in the study area, it will 

be a more costly and greater impact option compared to other options. 

3. Combination Memorial Bridge/Sarah Mildred Long Bridge Alternatives 

Fourteen of the 28 combinations remaining from the Round 1 screening process are 

recommended to be dismissed from further consideration in Round 2.  The 14 

alternatives recommended for dismissal are combinations that include the two Memorial 

Bridge options recommended for dismissal in Round 2 above combined with the six 

remaining Sarah Mildred Long Bridge options, plus the three remaining SL4 options.  

The rationale for dismissing these 14 alternatives is the same rationale provided for the 

dismissal of Option MB2A, MB5, and SL4 listed in Round 2 above. 

c. Alternatives/Options Dismissed in Round 3 Screening 

The goal of the Round 3 screening was to dismiss the options that had the greater impacts when 

compared to similar (like) options, and did not satisfy study purpose and need. 

The Round 3 screening focused on the following two screening criteria: 

1. Construction impacts of a mid level Sarah Mildred Long Bridge; and 

2. Impact assessment to the Port of New Hampshire and nearby areas. 

1. Sarah Mildr ed Long Bridge Options 

In Round 3, the benefits and detriments of a low-level bridge on existing or new 

alignment, Options SL1, SL2 and SL2A, were compared to the benefits and detriments 

of a mid-level bridge on existing or new alignment, Options SL3 and SL3A.  This 

comparison forms the basis for dismissing Options SL3 and SL3A from further 

consideration. 

a. Option SL3: Replace the existing bridge including the rail component on 

existing alignment with a new 2-lane or 4-lane mid-level (50 foot additional 

vertical clearance) moveable bridge to reduce the number of bridge openings 

and wider lift opening to improve vessel passage. 

b. Option SL3A: Replace the existing bridge on a new alignment immediately 

upstream with a new 2-lane or 4-lane mid-level (50 foot additional vertical 

clearance) moveable bridge to reduce the number of bridge openings and wider 

lift opening to improve vessel passage.  The existing Sarah Mildred Long 

Bridge with rail only would need to remain. 
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The benefits and detriments of reconstructing or replacing the existing low-level bridge 

on existing or new alignment (Options SL1, SL2 and SL2A) are: 

Benefits: 

o Minimal impact to the existing bridge approaches; 

o Minimal impact to the existing rail line approaches; and 

o Minimal impacts to property, neighborhood and historic resources. 

Detriments: 

o Higher lift span operation and maintenance costs; and 

o Greater vehicle delay due to greater bridge lift span operation. 

The benefits and detriments of replacing the existing low-level bridge with a new mid-

level bridge on existing or new alignment (Options SL3 and SL3A 2-lane or 4-lane) are: 

Benefits: 

o Lower lift span operation and maintenance costs due to needing fewer 

openings; 

o Will likely reduce existing navigational constraints by providing increased 

horizontal openings; 

o Will improve vessel flow by potentially eliminating up to 50% of all current 

bridge openings; and 

o Will improve bridge capacity for vehicular traffic by potentially eliminating up 

to 50% of all current bridge openings. 

Detriments: 

o Increased capital and maintenance costs due to: 

 Longer roadway bridge; 

 Longer railroad bridge; 

 Major reconstruction of Market Street in Portsmouth; and 

 Major reconstruction of Bridge Street in Kittery. 

o Roadway engineering challenges at: 

 Will require raising Market Street by approximately 19 feet to allow rail to 

remain at-grade when crossing Market Street.  This will require retaining 

walls along this section of Market Street which will have visual and cost 

impacts; 

 Market Street/Russell Street intersection in Portsmouth; and 

 Route 1 Bypass and Oak Terrace intersection in Kittery. 

o Property impacts to: 

 Port of New Hampshire marine terminal buildings, rail lines and access 

that are located adjacent to the existing bridge (See Appendix E); 

 Businesses located adjacent to the reconstructed (elevated sections of) 

Market Street and Russell Street in Portsmouth; 

 Parcels located adjacent to the reconstructed (elevated sections of) Route 1 

Bypass and Oak Terrace in Kittery; and 
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 Property and neighborhood impacts associated with the relocation of 

Bridge Street in Kittery. 

In summary, the mid-level bridge benefits improve regional mobility by reducing the 

number of lift span openings for accommodating Piscataqua River traffic versus the low-

level bridge whose principal benefits are derived from minimization of property, 

neighborhood and historic impacts due to minimal bridge approach work. 

Conversely, the mid-level bridge detriments, listed above, are far greater than the 

detriments listed for the low-level bridge.  For these reasons, the mid-level 2-lane and 4-

lane Sarah Mildred Long Bridge Options SL3 and SL3A are being dismissed from 

further consideration. 

2. Combination Memorial Bridge/Sarah Mildred Long Bridge Alternatives 

Six of the 14 alternatives remaining from the Round 2 screening process are 

recommended to be dismissed from further consideration in Round 3.  The six 

alternatives recommended for dismissal are combinations that include the two Sarah 

Mildred Long Bridge options recommended for dismissal in Round 3 above combined 

with the three remaining Memorial Bridge options.  The rationale for dismissing these 

six alternatives is the same rationale provided for the dismissal of Option SL3 and SL3A 

listed in Round 3 above. 

d. Section 106 

Section 106 of the National Historic Preservation Act requires Federal agencies to take into 

account the effects of their actions on historic properties, whether publicly or privately owned.  

The Section 106 process seeks to incorporate historic preservation principles into project 

planning through consultation between a Federal agency and other parties with an interest in the 

effects on the Federal agencyôs action on historic properties.  The goal of Section 106 

consultation is to: identify historic properties that could be affected by a project, assess the 

projectôs potential effects to such properties, and seek ways to avoid, minimize or mitigate any 

adverse effects to historic properties. 

Throughout the Connections Study, the State Historic Preservation Officer from both Maine and 

New Hampshire as well as representatives from both FHWA offices have participated and 

provided input regarding known and potential historic properties. 

The Connections Study has identified and mapped all known historic parcels for evaluating each 

alternatives potential impact to each of these historic resources.  Historic properties that are 

deemed to be affected by a proposed project are further evaluated under Section 4(f) of the 

Department of Transportation Act. 
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Historic and archaeological resources will need to be further analyzed as a part of the NEPA 

process.  In the Section 106 procedures, the Area of Potential Effect, eligibility determinations, 

and effect findings must be approved by the FHWA prior to submitting them to the Section 106 

consulting parties.  Appendix B provides a listing of known historic resources that would be 

impacted by the various bridge alternatives. 

e. Preliminary Section 4(f) Least Harm Analysis 

Section 4(f) of the Department of Transportation Act of 1966, declares that special effort should 

be made to preserve publicly owned parks, recreation areas, wildlife and waterfowl refuges, as 

well as historic sites, whether publicly or privately owned. 

Before an alternative involving the use of a Section 4(f) resource can be selected, avoidance 

alternatives and minimization measures must be considered.  Avoidance alternatives are those 

that avoid the use of Section 4(f) resources; minimization measures are efforts to minimize the 

impacts of a Section 4(f) use where it is not prudent or feasible to avoid. 

Minimization measures may include mitigation, which is compensation for Section 4(f) impacts 

that cannot be avoided.  Mitigation may entail replacement of Section 4(f) property or facilities.  

The cost of mitigation should be a reasonable public expenditure in light of the severity of the 

impact on the Section 4(f) resource. 

In this study, both the Memorial Bridge and the Sarah Mildred Long Bridge are considered 

Section 4(f) resources.  These historic bridges are covered by Section 4(f) and are part of either a 

Federal-aid highway system or a state or local highway system that has continued to evolve over 

the years.  Even though these structures are on or eligible for inclusion on the National Register 

of Historic Places, they must perform as an integral part of a modern transportation system.  

When they do not or cannot, they must be rehabilitated or replaced in order to assure public 

safety while maintaining system continuity and integrity.  If alternatives exist that do not cause 

impacts, they must be considered first. 

Besides the two bridges, numerous parcels at the approaches of both bridges in Portsmouth and 

Kittery are also eligible for protection under Section 4(f).  If there is no feasible or prudent 

alternative that avoids use or impacts to all Section 4(f) properties, FHWA may only approve the 

alternative that causes the least overall harm.  Appendix H provides a preliminary comparison of 

potential Section 4(f) impacts of the study alternatives that satisfy the Study Purpose and Need 

for identifying those alternatives that cause the least overall harm to Section 4(f) properties. 

None of the alternatives, including the no-build, completely avoid all Section 4(f) properties. 

A summary of the results from Appendix H indicates that: 

 Regarding Criteria 5 ï Degree to which each alternative meets purpose and need; 

o Fifteen alternatives did not satisfy the Study Purpose and Need; 
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o Fourteen alternatives partially satisfied the Study Purpose and Need and of those 

fourteen; 

Á Thirteen had low ability to mitigate adverse impacts to each Section 4(f) 

resource (Criteria 1) and high severity of the remaining harm, after 

mitigation, to the protected activities and attributes of the feature (Criteria 

2); and 

Á The remaining alternative, Alternative 6, had high ability to mitigate 

adverse impacts to each Section 4(f) resource (Criteria 1) and low severity 

of the remaining harm, after mitigation, to the protected activities and 

attributes of the feature (Criteria 2). 

o Thirty-four alternatives were determined to satisfy the Study Purpose and Need 

and of those 34: 

Á Twenty-eight had low ability to mitigate adverse impacts to each Section 

4(f) resource (Criteria 1) and high to moderate severity of the remaining 

harm, after mitigation, to the protected activities and attributes of the 

feature (Criteria 2); and 

Á Five had moderate ability to mitigate adverse impacts to each Section 4(f) 

resource (Criteria 1) and moderate severity of the remaining harm, after 

mitigation, to the protected activities and attributes of the feature (Criteria 

2). 

Á The remaining alternative, Alternative 13, had high ability to mitigate 

adverse impacts to each Section 4(f) resource (Criteria 1) and low severity 

of the remaining harm, after mitigation, to the protected activities and 

attributes of the feature (Criteria 2). 

o Al l alternatives that satisfied or partially satisfied the Study Purpose and Need 

were all considered to have highly significant Section 4(f) resources (Criteria 3); 

 Regarding criteria 4 ï the officials with jurisdiction provided preliminary concurrence on 

advancing the following alternatives: Alternatives 6, 7, 8, 13, 14, 15, 58 and 59.  All of 

the remaining alternatives that satisfied or partially satisfied the Study Purpose and Need 

received preliminary concurrence on dismissing those alternatives from further 

consideration; and 

 Only ten of the alternatives were considered to have low to moderate impacts, after 

reasonable mitigation to resources not protected by Section 4(f) (Criteria 6). 

The information provided in Appendix H will form the basis for the formal Section 4(f) 

document that will need to be prepared as a part of the subsequent National Environmental 

Policy Act (NEPA) process. 
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V. Alternatives/Options Carried Forward for Detailed 

Evaluation  

This chapter describes the alternatives and options to be carried forward for detailed evaluation 

in the study process.  Chapter III identified 63 alternatives that were developed for this study.  

Chapter IV screened all of the alternatives and options identified in Chapter III and identified 54 

alternatives that should not be considered for further evaluation because they did not satisfy the 

overall study purpose and need, or were not practicable, or were more environmentally 

damaging. 

As previously stated, this chapter describes the alternatives and options that were developed and 

evaluated for the Maine-New Hampshire Connections Study.  The term ñoptionò is used to 

describe different improvement scenarios that were evaluated for each individual existing bridge, 

i.e. the Sarah Mildred Long Bridge and the Memorial Bridge.  In all cases the existing I-95 river 

crossing bridge would be retained. The term ñalternativeò is used in two ways: 

1) To describe new Piscataqua River crossings between Kittery and Portsmouth that would 

not include the use of the existing two bridges other than to maintain rail use. 

2) To describe combinations of a Memorial Bridge and a Sarah Mildred Long Bridge 

option. 

The remaining eight alternatives to be carried forward for detailed evaluation will be described in 

this chapter. The No-Build Alternative described in Chapter III will also be carried forward for 

comparison to other alternatives.  This results in nine total alternatives being carried forward for 

detailed evaluation. 

a. Alternatives/Options Carried Forward for Detailed Evaluation 

1. The No-Build Alternative  

The future No-Build alternative (Year 2035) is defined as follows: 

 The Memorial Bridge would be closed and the entire structure would be 

demolished between Portsmouth and Badgerôs Island; 

 The Badgerôs Island Bridge connecting Kittery to Badgerôs Island would be 

rehabilitated and maintained; 

 The Sarah Mildred Long Bridge would be maintained and would be posted at 10 

tons; 

 The Albacore Connection in Portsmouth from the Sarah Mildred Long Bridge to 

Market Street would remain open.  The connection would be modified to 

allow all movements in the future; and 

 The rail segment on the Sarah Mildred Long Bridge would be maintained for 

PNSY use only. 
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No other transportation infrastructure or capacity improvements are included in the 

future No-Build Alternative.  Although the No-Build Alternative does not satisfy the 

study purpose, it will be carried forward in each screening analysis phase for comparison 

to other alternatives. 

2. Memorial Bridge Options 

The following three Memorial Bridge options are recommended to be carried forward 

for detailed evaluation.  They are: 

1. Option MB1: Rehabilitate the existing bridge on existing alignment, including 

replacing the lift span, with existing clearances and reuse the existing abutments 

and piers. 

2. Option MB2: Replace the superstructure of the existing bridge, including the lift 

span, with similar navigational clearances and reuse the existing abutments and 

piers. 

3. Option MB6: Similar to Option MB2 above, except that the replacement bridge 

would only accommodate bicycle and pedestrian traffic. 

3. Sarah Mildred Long Bridge Options 

The following three Sarah Mildred Long Bridge options are recommended to be carried 

forward for detailed evaluation.  They are: 

1. Option SL1: Rehabilitate the existing bridge on existing alignment, including the 

lift span, with existing navigational clearances; reuse the existing abutments and 

evaluate the piers for reuse versus replace; and, rehabilitate the rail component. 

2. Option SL2: Replace the existing bridge, including the lift span and substructure, 

with improved horizontal navigational clearances; and, replace the rail 

component. 

3. Options SL2A: Replace the existing bridge, including the lift span and rail line, 

on a new alignment immediately upstream with improved horizontal navigational 

clearances to improve vessel passage. 

4. Combination Memorial Bridge/Sarah Mildred Long Bridge Alternatives 

Eight Memorial Bridge/Sarah Mildred Long Bridge alternatives are recommended to be 

carried forward for detailed evaluation.  (See Appendix D) 

Three of the Alternatives combine Option MB1 with the three SL Options listed above. 

Three of the Alternatives combine Option MB2 with the three SL Options listed above. 
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Two of the Alternatives combine Option MB6 with SL Options 2 & 2A.  Both of these 

alternatives replace the Sarah Mildred Long Bridge with a 4-lane bridge in order to 

maintain present and future river crossing capacity.  Analysis has also determined that 

(assuming the Memorial Bridge is still capable of carrying traffic) the existing Memorial 

Bridge could accommodate the vehicular/pedestrian traffic over the extended period that 

it would take to replace the existing Sarah Mildred Long Bridge with a new 4-lane low-

level bridge either on existing or new alignment. (See Appendix G) 

The 4-lane Sarah Mildred Long Bridge option identified as SL2 must be a new bridge 

because similar to the I-95 river crossing bridge, the widening of the existing Sarah 

Mildred Long 2-lane bridge to a 4-lane bridge is not practicable or financially feasible 

because of the complexities that would be associated with the widening of the lift span 

component of the bridge. 

Final Recommended List of Alternatives to be Carried Forward for Detailed 

Evaluation (from List of 63 Alternatives) 

Alternative 1: No Build 

Alternative 6: MB1 and SL1 

Alternative 7: MB1 and SL2 

Alternative 8: MB1 and SL2A 

Alternative 13: MB2 and SL1 

Alternative 14: MB2 and SL2 

Alternative 15: MB2 and SL2A 

Alternative 58: MB6 and SL2 (4-lane) 

Alternative 59: MB6 and SL2A (4-lane)  
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One of the screening measures available for the Fatal Flaw Analysis is to determine the 

minimum number of lanes required for the Piscataqua River Bridge crossings associated with 

various potential ñbridge-removalò scenarios.  To that end, the travel demand model was run 

with unconstrained demand on the bridges.  Table 1 presents the results of the unconstrained 

travel demand runs. 

 

Table 1 - PM Volumes on Piscataqua River Bridges 

  Year 2009 Year 2035 

  Balanced 

PM 

No-

Build 

Remove Memorial; 

Widen Sarah 

Mildred Long 

Widen Memorial; 

Remove Sarah 

Mildred Long 

Memorial Bridge     

 Northbound 538 0 0 756 

 Southbound 462 0 0 671 

Sarah Long Bridge     

 Northbound 700 981 1,458 0 

 Southbound 643 974 1,226 0 

I-95 Bridge     

 Northbound 3,702 5,128 4,651 5,354 

 Southbound 3,127 4,294 4,042 4,597 

All 3 Bridges     

 Northbound 4,930 6,109 6,109 6,110 

 Southbound 4,232 5,268 5,268 5,268 
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As shown in the column titled ñNo-Build,ò with the removal of the Memorial Bridge and the 

retention of the Sarah Mildred Long Bridge with a peak hour, peak direction capacity of 1,000 

vehicles per hour, the northbound and southbound volumes in the year 2035 on the Sarah 

Mildred Long are 981 and 974, respectively.  If the ñNo-Buildò condition is modified such that 

the Sarah Mildred Long has unlimited capacity, the northbound and southbound volumes 

increase to 1,458 and 1,226, respectively.  Therefore, the unconstrained demand for the Sarah 

Mildred Long Bridge (if the Memorial Bridge is removed) is roughly 46% greater than its 

capacity as a two-lane, low-level bridge.  Given that observation, a two-lane, low-level Sarah 

Mildred Long Bridge, coupled with the removal of the Memorial Bridge, has a fatal flaw in 

terms of its ability to reasonably accommodate travel demand. 

 

VHB has prepared a summary table, presented at the end of this memorandum, in landscape 

format, that identifies the minimum number of lanes required for a mid-level bridge under both 

ñbridge-removalò scenarios.  The table also presents the PM peak hour volume-to-capacity ratios 

for each of the bridges. 

 

Under a scenario where the Memorial Bridge is removed: 

 a low-level bridge along the approximate alignment of the Sarah Mildred Long Bridge 

would need to be four lanes wide 

 a mid-level bridge along the approximate alignment of the Sarah Mildred Long Bridge 

would need to be four lanes wide (shown in table) 

 a high-level bridge along the approximate alignment of the Sarah Mildred Long Bridge 

could be two lanes wide 

Under a scenario where the Sarah Mildred Long Bridge is removed: 

 a low-level bridge along the approximate alignment of the Memorial Bridge would need 

to be four lanes wide 

 a mid-level bridge along the approximate alignment of the Memorial Bridge could be two 

lanes wide (shown in table) 

 a high-level bridge along the approximate alignment of the Memorial Bridge could be 

two lanes wide 

 

The following alternatives listed in the Fatal Flaw Alternative Summary (Appendix D) appear to 

be candidates for elimination from further consideration based on the unconstrained travel 

demand model analysis: 

 Alternative 12 ï rehabilitate Memorial Bridge and remove Sarah Mildred Long Bridge ï 

rehabilitated Memorial Bridge would need to be widened to 4 lanes and is not practical 

 Alternative 19 ï replace superstructure of Memorial Bridge and remove Sarah Mildred 

Long Bridge ï superstructure replacement needs to be 4 lanes wide and is not practical 

 Alternatives 48 and 56 ï removal of Memorial bridge and rehabilitate Sarah Mildred 

Long Bridge ï rehabilitated Sarah Mildred Long Bridge would need to be widened to 4 

lanes and is not practical 
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 Alternatives 50 and 58  ï removal of Memorial Bridge and replace superstructure of 

Sarah Mildred Long Bridge (2-lane) ï superstructure replacement needs to be 4 lanes 

wide and is not practical 

 Al ternatives 55 and 63 ï removal of both the Memorial and Sarah Mildred Long Bridges 

ï I-95 Bridge would need to be widened and the widening of the I-95 bridge is not 

practical 

 

The following alternatives listed in the Fatal Flaw Alternative Summary (Appendix D) have 

important constraints related to traffic demand which, when considered along with other 

potential impacts in the Fatal Flaw Analysis, may result in their elimination from further 

consideration: 

 Alternative 26 ï new low-level Memorial Bridge on new alignment and remove Sarah 

Mildred Long Bridge ï replacement needs to be 4 lanes wide 

 Alternative 33 ï new mid-level Memorial Bridge on existing alignment and removal of 

Sarah Mildred Long Bridge ï new bridge can be 2 lanes wide 

 Alternative 38 ï new mid-level Memorial Bridge on new alignment and removal of Sarah 

Mildred Long Bridge ï new bridge can be 2 lanes wide 

 Alternative 47 ï new high-level Memorial Bridge and removal of Sarah Mildred Long 

Bridge ï new bridge can be 2 lanes wide 

 Alternatives 50 and 58 ï removal of Memorial Bridge and replace Sarah Mildred Long 

Bridge on existing alignment ï replacement needs to be 4 lanes wide 

 Alternatives 52 and 60 ï removal of Memorial Bridge and new mid-level Sarah Mildred 

Long Bridge on existing alignment ï new bridge needs to be 4 lanes wide 

 Alternatives 53 and 61 ï removal of Memorial Bridge and new mid-level Sarah Mildred 

Long Bridge on new alignment ï new bridge needs to be 4 lanes wide 

 Alternatives 54 and 62 ï removal of Memorial Bridge and new high-level Sarah Mildred 

Long Bridge on new alignment ï new bridge can be 2 lanes wide 

 Alternatives 2 and 3 ï removal of both the Memorial Bridge and Sarah Mildred Long 

Bridge and new low-level or mid-level bridge ï new bridge needs to be 4 lanes wide 
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2035 PEAK HOUR LANE REQUIREMENTS  

UNCONSTRAINED MODEL RUNS  

 

  
No-Build Remove Memorial/Widen Sarah Long Widen Memorial/Remove Sarah Long 

 Volume Lanes (v/c) Volume Lanes (v/c) Volume Lanes (v/c) 

Memorial Bridge       

 Northbound 0 - 0 - 756 1 (0.67) 

 Southbound 0 - 0 - 671 1 (0.60) 

Sarah Long Bridge       

 Northbound 981 1 (0.78) 1,458 2 (0.58) 0 - 

 Southbound 974 1 (0.78) 1,226 2 (0.49) 0 - 

I-95 Bridge       

 Northbound 5,128 3 (0.89) 4,651 3 (0.81) 5,354 3 (0.93) 

 Southbound 4,294 3 (0.74) 4,042 3 (0.70) 4,597 3 (0.80) 

All 3 Bridges       

 Northbound 6,109 - 6,109 - 6,110 - 

 Southbound 5,268 - 5,268 - 5,268 - 

        
Source:  Volumes obtained from 10/16/09 model results. 
Memorial Bridge assumed to be a mid-level bridge with a capacity of 1,125 vphpl (assumes pedestrian and bicycle facilities). 

Sarah Long Bridge assumed to be a mid-level bridge with a capacity of 1,250 vphpl. 
I-95 assumed to remain at existing capacity of 5,775 vph per direction (3 lanes per direction).  
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Sarah Long Bridge Alternatives 

(120ô right-of-way) 

 

Low-Level On-Line (2) 

 Requires demolition of the Sarah Mildred Long Bridge (SML), which is eligible 

for listing on the National Register of Historic Places (NR) 

 Requires work within the US Route 1 Bypass Historic District (NR eligible) 

 

Portsmouth side ï potential impacts: 

 Requires work within the Portsmouth Local Historic District 

 Little or no impact because work would occur within existing footprint and 

would be limited to area between existing bridge abutments 

 

Kittery Side - potential impacts: 

 Little or no impact because work would occur within existing footprint and 

would be limited to area between existing bridge abutments 

 

Low-Level Upstream (2A) 

 Requires demolition of the SML, which is eligible for listing on the National 

Register of Historic Places (NR) 

 Requires work within the US Route 1 Bypass Historic District (NR eligible) 

 New Bridge construction will impact North Mill Pond and the Piscataqua River 

with new bridge piers in the water 
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Portsmouth side ï potential impacts: 

 Acquisition of Christian Shore Condos  (two condo buildings plus two out 

buildings) on Northwest Street which are located within the NR eligible 

Christian Shore Historic District 

 Requires work within the Portsmouth Local Historic District 

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 Acquisition of 3 homes and 1 commercial property on Oak Terrace.  These 

acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 No other historic properties affected 

 

Mid -Level On-Line with Rail @ 1% (3A) 

 Requires demolition of the SML, which is eligible for listing on the National 

Register of Historic Places (NR) 

 Requires work within the US Route 1 Bypass Historic District (NR eligible) 

 New Bridge construction will impact North Mill Pond and the Piscataqua River 

with new bridge piers in the water 

 

Portsmouth Side ï on the rail alignment potential impacts: 

 Work within Eastern Railroad Historic District (NR eligible) 

 Work within Worker Housing Neighborhood District (potentially NR eligible) 

 Acquisition of Salt Storage building at Market Street Marine Terminal  

 Impact on Market Street Marine Terminal Cargo operations 

 Acquisition of 4 to 5 commercial buildings along track alignment, plus 2 

parking lots 

 Requires work within the Portsmouth Local Historic District 

 No other historic properties affected 

 

On the roadway alignment the potential impacts to: 

 Acquisition of Christian Shore Condos  (two condo buildings plus two out 

buildings) on Northwest Street which are located within the NR eligible 

Christian Shore Historic District 

 May have minor visual impact on Jackson House (NHL) 

 No other historic properties affected 
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Kittery Side - potential impacts to: 

 Acquisition of one commercial building and one residence on Oak Terrace 

 Acquisition of 3 to 5 homes on Bridge Street 

 Acquisition of 1 business on Rte 1 Bypass 

 These acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 Hydric soils along the Bridge Street corridor ï potential wetland impact on the 

northeast end of rail 

 No other historic properties affected 

 

Mid -Level On-Line @ 2% with Rail (3A) 

 Requires demolition of the SML, which is eligible for listing on the National 

Register of Historic Places (NR) 

 Requires work within the US Route 1 Bypass Historic District (NR eligible) 

 New Bridge construction will impact North Mill Pond and the Piscataqua River 

with new bridge piers in the water 

 

Portsmouth Side - potential impacts: 

 Work within Eastern Railroad Historic District (NR eligible) 

 Acquisition of Salt Storage building at Market Street Marine Terminal  

 Acquisition of Christian Shore Condos  (two condo buildings plus two out 

buildings) on Northwest Street which are located within the NR eligible 

Christian Shore Historic District 

 Three condo buildings on Market Street 

 Parking lot on Russell St (currently used by Sheraton) 

 May have minor visual impact on Jackson House (NHL) 

 Requires work within the Portsmouth Local Historic District 

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 Acquisition of  one commercial building on the west side of Oak Terrace 

 Acquisition of 3 to 5 homes on Bridge Street 

 Acquisition of 1 business on Rte 1 Bypass 

 These acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 No other historic properties affected 
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Mid -Level Upstream @ 2% with Rail (3A) 

 Requires demolition of the SML, which is potentially eligible for listing on the 

National Register of Historic Places (NR) 

 Requires work within the US Route 1 Bypass Historic District (NR eligible) 

 New Bridge construction will impact North Mill Pond and the Piscataqua River 

with new piers in the water 

 

Portsmouth Side - potential impacts: 

 Impact on Market Street Marine Terminal Cargo operations 

 Work within Eastern Railroad Historic District (NR eligible) 

 Acquisition of Christian Shore Condos  (two condo buildings plus two out 

buildings) on Northwest Street which are located within the NR eligible 

Christian Shore Historic District 

 Three condo buildings on Market Street 

 Parking lot on Russell Street (currently used by Sheraton) 

 May have minor visual impact on Jackson House (NHL) 

 Requires work within the Portsmouth Local Historic District 

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 Acquisition of one commercial building and 3 homes on the west side of Oak 

Terrace 

 Acquisition of 3 to 5 homes on Bridge Street 

 Acquisition of 1 business on Rte 1 Bypass 

 These acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 No other historic properties affected 

 

Mid -Level Upstream with Rail @ 1% (3A) 

 Requires demolition of the SML, which is eligible for listing on the National 

Register of Historic Places (NR) 

 Requires work within the US Route 1 Bypass Historic District (NR eligible) 

 New Bridge construction will impact North Mill Pond and the Piscataqua River 

with new bridge piers in the water 

 

Portsmouth Side - potential impacts: 

 Work within Eastern Railroad Historic District (NR eligible) 

 Work within Worker Housing Neighborhood District (potentially NR eligible) 

 Impact on the Union and North Cemeteries at intersection at Maplewood 
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 Potential acquisition of one business along the railway right-of-way 

 Impact on Market Street Marine Terminal Cargo operations 

 Acquisition of Christian Shore Condos  (two condo buildings plus two out 

buildings) on Northwest Street which are located within the NR eligible 

Christian Shore Historic District 

 Acquisition of 6-7 commercial buildings along rail alignment, plus 2 parking 

lots, as well as 6 homes and 3-5 out buildings 

 May have minor visual impact on Jackson House (NHL) 

 Requires work within the Portsmouth Local Historic District 

 

Kittery Side ï potential impacts: 

 Acquisition of one commercial building and 3 homes on the west side of Oak 

Terrace 

 Acquisition of 3 to 5 homes on Bridge Street to the northeast 

 Acquisition of 1 business (nursery) to the northeast 

 These acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 Hydric soils along the Bridge Street corridor ï potential wetland impact on the 

northeast end of rail 

 

High-Level Upstream ï Rail maintains existing alignment (4) 

 May require demolition of the SML, which is eligible for listing on the National 

Register of Historic Places (NR) 

 Requires work within the US Route 1 Bypass Historic District (NR eligible) 

 New Bridge construction will impact North Mill Pond and the Piscataqua River 

with new bridge piers in water 

 

Portsmouth Side - potential impacts: 

 Impact on Market Street Marine Terminal Cargo operations 

 Acquisition of Christian Shore Condos  (two condo buildings plus two out 

buildings) on Northwest Street which are located within the NR eligible 

Christian Shore Historic District 

 May have minor visual impact on Jackson House (NHL) 

 Requires work within the Portsmouth Local Historic District 

 No other historic properties affected 
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Kittery Side - potential impacts: 

 Acquisition of one commercial building and 3 homes on the west side of Oak 

Terrace 

 Acquisition of 3 to 5 homes on Bridge Street 

 Acquisition of 1 business on Rte 1 Bypass 

 These acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 No other historic properties affected 

 

Memorial Bridge Alternatives 

(60ô Right-of-way) 

 

On Line Low-Level (2) 

 Requires demolition of the Memorial Bridge, which is eligible for listing on the 

National Register of Historic Places (NR) 

 Requires work within the NR listed Memorial Bridge Historic District 

 

Portsmouth Side - potential impacts: 

 Requires work within Portsmouth Local Historic District  

 Little or no impact because work would occur within existing footprint and 

would be limited to area between existing bridge abutments 

 

Kittery Side - potential impacts: 

 Little or no impact because work would occur within existing footprint and 

would be limited to area between existing bridge abutments 

 

Downstream Low-Level (2A) 

 Requires demolition of the Memorial Bridge, which is eligible for listing on the 

National Register of Historic Places (NR) 

 Requires work within the NR listed Memorial Bridge Historic District 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 

Portsmouth Side - potential impacts: 

 Acquisition of 2 commercial buildings and one wharf  on the east side of bridge 

 Memorial Park, part of the Memorial Bridge Historic District (NR listed) 

 Requires work within Portsmouth Local Historic District 

 No other historic properties affected 
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Kittery Side - potential impacts: 

 Acquisition of Marina on Badgerôs Island 

 Acquisition of 1 condo complex on Badgerôs Island 

 These acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 No other historic properties affected 

 

Upstream Low-Level (2A) 

 Requires demolition of the Memorial Bridge, which is eligible for listing on the 

National Register of Historic Places (NR) 

 Requires work within the NR listed Memorial Bridge Historic District 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 

Portsmouth Side - potential impacts: 

 Acquisition of 1 major building with commercial and condo units on west side 

(Bow Street) 

 Memorial Park, part of the Memorial Bridge Historic District (NR listed) 

 Requires work within Portsmouth Local Historic District 

 Acquisition of Bow Street Park 

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 Acquisition of 2 commercial buildings and dock on west side of bridge on 

Badgerôs Island 

 Acquisition of 2 residential buildings on west side of bridge on Badgerôs Island 

 These acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 No other historic properties affected 

 

Downstream ï Mid -Level (3A) 

 Requires demolition of the Memorial Bridge, which is eligible for listing on the 

National Register of Historic Places (NR) 

 Requires work within the NR listed Memorial Bridge Historic District 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 
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Portsmouth Side - potential impacts: 

 Acquisition of 1 parking lot on State Street 

 Memorial Park, part of the Memorial Bridge Historic District (NR listed) 

 Acquisition of Scott Ave parking lot 

 Acquisition of  Connie Bean Recreational Center 

 Acquisition of 2 commercial/residential buildings on east side of Daniel Street 

 Acquisition of 6-8 commercial/residential buildings on east side of State Street 

 Acquisition of 1-2 commercial/residential buildings on west side of State Street  

 Acquisition of Bow Street Park 

 Potential adverse effect on Warner House (NHL) 

 Requires work within Portsmouth Local Historic District  

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 Acquisition of Marina on Badgerôs Island 

 Acquisition of 1 condo complex on Badgerôs Island 

 Impact on 2 parking lots (one on either side of Route 1) 

 These acquisitions would occur in areas where historical resources might have 

individual eligibility for the NR 

 No other historic properties affected 

 

Upstream ï Mid -Level (3A) 

 Requires demolition of the Memorial Bridge, which is eligible for listing on the 

National Register of Historic Places (NR) 

 Requires work within the NR listed Memorial Bridge Historic District 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 

Portsmouth Side - potential impacts: 

 Acquisition of 1 major building with commercial and condo units on west side 

(Bow Street) 

 Acquisition of 1 parking lot on State Street 

 Memorial Park, part of the Memorial Bridge Historic District (NR listed) 

 Acquisition of Scott Ave parking lot 

 Acquisition of  Connie Bean Recreational Center 

 Acquisition of 2 commercial/residential buildings on east side of Daniel Street 

 Acquisition of 6-8 commercial/residential buildings on east side of State Street 

 Acquisition of 1-2 commercial/residential buildings on west side of State Street  

 Acquisition of Bow Street Park 
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 Potential adverse effect on Warner House (NHL) 

 Requires work within Portsmouth Local Historic District 

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 Acquisition of 2 commercial buildings and dock on west side of bridge on 

Badgerôs Island 

 Acquisition of 2 residential buildings on west side of bridge on Badgerôs Island 

 Impact on 2 parking lots (one on either side of Route 1) 

 No other historic properties affected 

 

Mid -Level On-Alignment (3) 

 Requires demolition of the Memorial Bridge, which is eligible for listing on the 

National Register of Historic Places (NR) 

 Requires work within the NR listed Memorial Bridge Historic District 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 

Portsmouth Side - potential impacts: 

 Acquisition of 1 parking lot on State Street 

 Memorial Park, part of the Memorial Bridge Historic District (NR listed) 

 Acquisition of Scott Ave parking lot 

 Acquisition of  Connie Bean Recreational Center 

 Acquisition of 2 commercial/residential buildings on east side of Daniel Street 

 Acquisition of 6-8 commercial/residential buildings on east side of State Street 

 Acquisition of 1-2 commercial/residential buildings on west side of State Street  

 Acquisition of Bow Street Park 

 Potential adverse effect on Warner House (NHL) 

 Requires work within Portsmouth Local Historic District 

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 Impact on 2 parking lots (one on either side of Route 1) 

 No other historic properties affected 
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High-Level On-Alignment (4) ï Bypasses 90ô over Badger Island  

 Requires demolition of the Memorial Bridge, which is eligible for listing on the 

National Register of Historic Places (NR) 

 Requires work within the NR listed Memorial Bridge Historic District 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 

Portsmouth Side along State Street only - potential impacts: 

 Memorial Park, part of the Memorial Bridge Historic District (NR listed)  

 Acquisitions along 4 blocks on the West side of State Street, include 12- 14 

buildings and a park 

 Acquisitions along 4 blocks on the East side of State Street, include 15- 17 

buildings including the South Church, which is listed on the NR 

 Acquisition of Bow Street Park 

 Potential adverse effect on Warner House (NHL) 

 Requires work within Portsmouth Local Historic District 

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 John Paul Jones Memorial Park, which is NR listed 

 Acquisition of 8-9 homes on the west side along Newmarch Street.  These 

acquisitions are within the Post Civil War Residential Area and may be eligible 

NR listing 

 No other historic properties affected 

 

 

New Alternative (mid-way between SL &MB) 

(100ô right-of-way) 

 

New Alternative ï Low-Level 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 Requires demolition of the Memorial Bridge and the closing to vehicular traffic 

of the Sarah Mildred Long Bridge, which are both eligible for listing on the 

National Register of Historic Places (NR) 

 

Portsmouth Side - potential impacts: 

 Acquisition of 1 pump station on the east side of Deer Street 

 Acquisition of 2 commercial buildings on the east side of Deer Street 



 

B - 11 
 

 Impact on Granite State Mineral Port operations and facility 

 Requires work within the Portsmouth Local Historic District 

 No other historic properties affected 

 

Kittery Side - potential impacts: 

 Acquisition of 10 to 11 homes.  These acquisitions would occur in areas where 

historical resources might have individual eligibility for the NR 

 Hydric soils along the Walker/Government Street corridor ï potential wetland 

impact 

 No other historic properties affected 

 

New Alternative ï Mid -Level 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 Requires demolition of the Memorial Bridge and the closing to vehicular traffic 

of the Sarah Mildred Long Bridge, which are both eligible for listing on the 

National Register of Historic Places (NR) 

 

Portsmouth Side - potential impacts: 

 Acquisition of 1 pump station on east side of Deer Street 

 Acquisition of 2 commercial buildings on east side of Deer Street 

 Acquisition of 2 commercial buildings on west side of Deer Street 

 Acquisition of 4 structures in the Hill Historic District (NR listed District) 

 Impact on Granite State Mineral Port operations and facility 

 Acquisition of 1 commercial parking lot at Maplewood intersection 

 No other historic properties affected 

 

Kittery Side - potential impacts to: 

 Acquisition of 10 to 11 homes.  These acquisitions would occur in areas where 

historical resources might have individual eligibility for the NR 

 Hydric soils along the Walker/Government Street corridor ï potential wetland 

impact 

 No other historic properties affected 
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New Alternative ï High-Level 

 New Bridge construction will impact the Piscataqua River with new bridge 

piers in the water 

 Requires demolition of the Memorial Bridge and the closing to vehicular traffic 

of the Sarah Mildred Long Bridge, which are both eligible for listing on the 

National Register of Historic Places (NR) 

 

Portsmouth Side - potential impacts: 

 Acquisition of 1 pump station on east side of Deer Street 

 Acquisition of 2 commercial buildings on east side of Deer Street 

 Acquisition of 2 commercial buildings on west side of Deer Street 

 Acquisition of 4 structures the Hill Historic District (NR listed District) 

 Acquisition of 2 commercial buildings plus the Discover Portsmouth Center on 

Maplewood Avenue 

 Impact on Granite State Mineral Port operations and facility 

 May have adverse effect on Old Portsmouth Public Library (NR) 

 Requires work within the Portsmouth Local Historic District 

 No other historic properties affected 

 

Kittery Side - potential impacts to: 

 Acquisition of 10 to 11 homes.  These acquisitions would occur in areas where 

historical resources might have individual eligibility for the NR. 

 Hydric soils along the Walker/Government Street corridor ï potential wetland 

impact 

 No other historic properties affected 
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Project Name:  ME-NH Connections Study 

 

Prepared by:  HNTB Corporation 
 

Technical Memorandum No.  16 
 

Date:  January 2010 
 

Subject:  Pedestrian and Bicycle Assessment with Closure of Memorial Bridge 

 
 

Purpose 

The purpose of this memorandum is to estimate the potential shift of bicyclists and pedestrians 

from the Memorial Bridge to the Sarah Mildred Long Bridge, if (a) the Memorial Bridge were 

closed, and (b) the Sarah Mildred Long Bridge were modified to include bike-ped facilities. 

Background 

One option of the Maine-New Hampshire Connections Study is that the Memorial Bridge would 

be closed, thus reducing the number of Piscataqua River Bridge crossings from three down to 

two.  The Study has already documented that hundreds of bicyclists and pedestrians use the 

Memorial Bridge each day.  This documentation occurred in two parts: 1) actual bicycle and 

pedestrian counts conducted and summarized as part of the Study, and 2) bicycle and pedestrian 

origin and destination survey.  These two pieces of data provide the necessary information to 

conduct this bicycle-pedestrian assessment. 

Therefore, if the Memorial Bridge were closed, it would be important for one of the remaining 

crossings to provide bike-ped facilities in order to accommodate these non-motorized patrons.  

This memorandum assumes that the necessary improvements would be made to the Sarah 

Mildred Long Bridge to adequately accommodate bicycles and pedestrians, since the Sarah 

Mildred Long Bridge currently has a very narrow sidewalk and no bike lane.  Figure 1 below 

provides a cross-sectional view (extracted from Google maps) of the Sarah Mildred Long Bridge. 
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Figure 1 ï Cross-Section of Sarah Mildred Long Bridge 

 

 

Approach 

The evaluation was undertaken in three steps. 

First, HNTB examined current trip lengths for bicyclists and pedestrians, based on the data 

available from the bicyclist and pedestrian origin-destination survey.  That survey indicated that 

pedestrian trips make up two-thirds of all bike-ped river crossing traffic.  A trip length summary 

is provided in Table 1.  It represents a weighted average of data from both the weekday and the 

weekend survey.  The ñOverallò column reflects the fact that pedestrians make up two-thirds of 

all bike-ped traffic, i.e. ӎ of the bike percentage plus ӏ of the ped percentage equals the overall 

percentage for each of the three trip lengths. 
 

Table 1 ï Bike-Ped Trip Length Summary 

 Bike Ped Overall 

<1 mile 3% 31% 22% 

1-2 miles 61% 62% 62% 

>2 miles 36% 7% 17% 

 

Three important observations may be drawn from Table 1: 

 About 60% of both bicycle and pedestrian trips are between 1 and 2 miles in length. 

 About one-third of all bicycle trips are greater than 2 miles in length. 

 About one-third of all pedestrian trips are less than 1 mile in length. 
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Second, HNTB evaluated the extent to which the trip length would be impacted by a forced shift 

to the Sarah Mildred Long Bridge.  This change in trip length was calculated based on the actual 

trip origin and destination information conveyed by patrons during the survey.  Table 2 provides a 

summary of the trip length changes that would result if all bike-ped traffic were shifted to the 

Memorial Bridge. 
 

Table 2 - Change in Trip Length Summary 

 Annual Average 

 Bike Ped Overall 

0.0-0.5 miles 9% 9% 9% 

0.5-1.0 miles 16% 9% 16% 

1.0-1.5 miles 48% 55% 48% 

1.5-2.0 miles 18% 16% 18% 

> 2.0 miles 9% 11% 9% 

 

As Table 2 indicates, roughly half of both bicycle and pedestrian trips would increase by between 

1 and 1.5 miles if forced to use the Sarah Mildred Long Bridge.  About 10% of trips would be 

impacted by a half mile or less, while another 10% would be impacted by 2 miles or more.  The 

trips most greatly impacted were those that took place between downtown Portsmouth and 

Badgerôs Island. 
 

Third, HNTB estimated the likelihood that various patrons would no longer make the trip if 

forced to shift to the Sarah Mildred Long Bridge.  These estimates were based on increased trip 

length assumptions outlined in Table 3. 
 

Table 3 ï Likelihood of Departing, based on Trip Length Increase 

Trip Length 

Increase 

Likelihood of Departure 

Bike Pedestrian 

0.0-0.5 10% 25% 

0.5-1.0 20% 50% 

1.0-1.5 30% 75% 

1.5-2.0 35% 85% 

> 2.0 40% 95% 

 

HNTB assumed that if a particular bicyclist found that their trip length would increase by 

between 0.5 mile and 1.0 mile, then there was a 20% chance that the bicyclist would ñdepartòð

that is, the bicyclists would no longer make the trip.  A pedestrian faced with the same increase 

in trip length would have a 50% chance of no longer making the trip. 

 

The percentages in Table 3 represent HNTBôs engineering judgment regarding the likelihood that 

a bicycle or pedestrian trip will depart.  It is governed by two basic principles: (1) for a given 

trips length, pedestrians are more likely to depart than bicyclists; and (2) for bicyclists and 

pedestrians, the likelihood of departing increases with trip length. 

 

Table 4 takes the probabilities from Table 3 and applies them to the distributions in Table 2.  By 

multiplying the trip length distribution by the corresponding ñlikelihood of departureò, we can 
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calculate the overall percentage of bicyclists and pedestrians that are expected to depart as a 

result of shifting the bike-ped facilities to the Sarah Mildred Long Bridge.  The ñOverallò 

percentage is based on the observed mix of one-third bicyclists and two-thirds pedestrians. 
 

Table 4 ï Calculation of Estimated Bike-Ped Departures 

Bike Ped Bike Ped Bike Ped Overall

0.0-0.5 9% 9% 10% 25% 1% 2% 2%

0.5-1.0 16% 9% 20% 50% 3% 4% 4%

1.0-1.5 48% 55% 30% 75% 14% 41% 32%

1.5-2.0 18% 16% 35% 85% 6% 13% 11%

> 2.0 9% 11% 40% 95% 4% 11% 8%

Total 28% 72% 58%

Likelihood of DepartureTrip Length Distribution Trip Length * Likelihood

 
 

Table 4 highlights the following three key points: 

 An estimated 28% of all bicycle trips would go away as a consequence of the extended 

trip length. 

 An estimated 72% of all pedestrian trips would go away as a consequence of the 

extended trip length. 

 Overall, an estimated 58% of all bike-ped trips would go away. 

Summary 

In summary, the forced shift of bike-ped trips from the Memorial Bridge to the Sarah Mildred 

Long Bridge would likely result in a significant drop in bicycle and pedestrian crossings.  About 

75% of all trips would increase by 1 mile or more.  The result would be a nearly 60% decline 

(from Table 4) in overall bicycle and pedestrian volumes.  Pedestrians would be 

disproportionately affected, since an increase in trip length takes a greater toll on this slower 

mode of travel. 
 

Two more points should be made in closing: 

 This study did not consider what would happen to these trips.  In general terms, the 

discretionary trips (i.e. shopping and exercising) would either shift to automobile or 

would go away entirely.  Non-discretionary trips (i.e. commuting trips or other work-

related trips) would likely shift to automobile. 

 The study did not consider the possibility that bike-ped facilities on the Sarah Mildred 

Long Bridge could encourage some new bicycle and pedestrian movements.  HNTB does 

not have any data on whether there are people that do not currently make bicycle or 

pedestrian crossings because of the existing lack of facilities on the Sarah Mildred Long 

Bridge. 

Conclusion 

Based on the percentage of bicycle and pedestrian trips that would be impacted as a result of the 

closing of the Memorial Bridge, HNTB recommends that this bridge option does not meet 
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purpose and need and therefore should be eliminated from further consideration due to the 

sizeable impacts to bicyclists and pedestrians in the Study Area. 

 

Any questions concerning the contents of this memorandum should be directed to Todd 

Pendleton at tpendleton@hntb.com. 

mailto:tpendleton@hntb.com


 

 



 

 

 ME-NH Connections Study 

 

Summary of Alternatives Eliminated by Round 

The legend regarding explanation of the colors is provided at the end of the matrix. 

      

ID 

No. 

Alternatives 

(See Below) 
Description 

Fatal Flaw Elimination 

Round 

1 

Round 

2 

Round 

3 

1 No Build 

Memorial Bridge (MB) closed & lift span removed.  The bridge between Downtown Kittery and Badgers 

Island would remain open.  The Albacore Connector would be open between Market Street and Route 1 

Bypass and allow all movements.  Sarah Mildred Long Bridge (SL) would remain open but with greater 

weight restriction. 

      

2 NA1 
MB closed and removed.  Bridge between Downtown Kittery and Badgers Island would remain open.  SL 

closed to vehicles and deck removed but rail would remain.  A new high-level (150ô vertical clearance) 

bridge would be constructed between MB & SL. 

      

3 NA1A 

MB & SL closed to vehicles and removed.  Bridge between Downtown Kittery and Badgers Island would 

remain open. SL rail would remain.  A new mid (50ô additional clearance) or low-level (19ô clearance) 

bridge would be constructed between MB and SL.  New bridge would have ñwingsò on the Kittery side of 

the river to connect to both Route 1 and Route 1 Bypass and would connect to Market Street on the 

Portsmouth side. 

      

4 NA2 MB & SL closed and removed, but SL rail bridge to remain.  Bridge between Downtown Kittery and 

Badgers Island would remain open.  A new vehicle only tunnel constructed between MB & SL. 
      

5 NA3 
MB & SL closed and removed, but SL rail bridge to remain.  Bridge between Downtown Kittery and 

Badgers Island would remain open.  A new high speed ferry service would be established between Kittery 

and Portsmouth. 

      

6 MB1+SL1 Rehab MB & SL on existing alignment with existing clearances.       

7 MB1+SL2 Rehab MB on existing alignment, with existing clearances.  Replace SL on existing alignment with 

improved navigational channel clearances. 
      

8 MB1+SL2A Rehab MB on existing alignment, with existing clearances.  Replace SL on new alignment immediately 

upstream with improved navigational channel to improve vessel passage. 
      

9 MB1+SL3 
Rehab MB on existing alignment with existing clearances.  Replace SL on existing alignment with a mid-

level (50' additional vertical clearance), moveable span and wider lift span opening to improve vessel 

passage. 
      



 

 

10 MB1+SL3A 
Rehab MB on existing alignment, with existing clearances.  Replace SL on new alignment immediately 

upstream with a mid-level (50' additional vertical clearance) moveable span and wider span opening to 

improve vessel passage.  Existing SL rail would remain on current alignment. 
      

11 MB1+SL4 Rehab MB on existing alignment, with existing clearances.  Replace SL on new alignment with a fixed 

span (135' vertical clearance). Existing SL rail would remain on current alignment. 
      

12 MB1+SL5 Rehab MB on existing alignment, with existing clearances.  Close SL to traffic.  Rail portion of SL would 

remain. 
      

13 MB2+SL1 Replace MB superstructure on existing alignment with similar clearances.  Rehab SL on existing 

alignment with similar clearances. 
      

14 MB2+SL2 Replace MB superstructure with similar navigational channel clearances.  Replace SL with improved 

navigational channel clearances. 
      

15 MB2+SL2A Replace MB superstructure on existing alignment with similar navigational channel clearances.  Replace 

SL on new alignment immediately upstream with wider lift span opening to improve vessel passage. 
      

16 MB2+SL3 
Replace MB superstructure on existing alignment with similar navigational channel clearances.  Replace 

SL on existing alignment with mid-level (50' additional vertical clearance) moveable span to reduce 

number of bridge openings and wider span opening to improve vessel passage. 
      

17 MB2+SL3A 
Replace MB superstructure on existing alignment with similar navigational channel clearances.  Replace 

SL on new alignment immediately upstream with mid-level (50' additional vertical clearance) moveable 

span to reduce number of bridge openings and wider span opening to improve vessel passage. 
      

18 MB2+SL4 Replace MB superstructure on existing alignment with similar navigational channel clearances.  Replace 

SL on new alignment with a fixed span (135' vertical clearance).  Existing SL rail bridge would remain. 
      

19 MB2+SL5 Replace MB superstructure on existing alignment with similar navigational channel clearances.  Close SL 

to all vehicle traffic (remove deck).  SL rail bridge would remain. 
      

20 MB2A+SL1 Replace MB on new alignment either immediately upstream or downstream with similar navigational 

channel clearances.  Rehab SL on existing alignment with existing navigational channel clearances. 
      

21 MB2A+SL2 Replace MB on new alignment either immediately upstream or downstream with similar navigational 

channel clearances.  Replace SL on existing alignment with improved navigational channel clearances. 
      

22 MB2A+SL2A 
Replace MB on new alignment either immediately upstream or downstream with similar navigational 

channel clearances.  Replace SL on new alignment immediately upstream with wider lift span opening to 

improve vessel passage. 
      

23 MB2A+SL3 

Replace MB on new alignment either immediately upstream or downstream with similar navigational 

channel clearances.  Replace SL on existing alignment with a mid-level (50' additional vertical clearance) 

moveable span to reduce the number of openings and wider lift span opening to improve vessel 

clearance. 
      



 

 

24 MB2A+SL3A 

Replace MB on new alignment either immediately upstream or downstream with similar navigational 

channel clearances.  Replace SL on new alignment immediately upstream with a mid-level (50' additional 

vertical clearance) moveable span to reduce the number of openings and wider lift span to improve vessel 

passage. 
      

25 MB2A+SL4 
Replace MB on new alignment either immediately upstream or downstream with similar navigational 

channel clearances.  Replace SL with a fixed span (135'vertical clearance).  Existing SL rail bridge would 

remain on existing alignment. 
      

26 MB2A+SL5 Replace MB on new alignment either immediately upstream or downstream with similar navigational 

channel clearances.  Close SL to all vehicle traffic (remove deck). SL rail bridge would remain. 
      

27 MB3+SL1 Replace MB on existing alignment with a mid-level (50ô additional vertical clearance) moveable span to 

reduce the number of openings.  Rehab SL on existing alignment with existing clearances. 
      

28 MB3+SL2 
Replace MB on existing alignment with a mid-level (50ô additional vertical clearance) moveable span to 

reduce the number of openings.  Replace SL on existing alignment with improved navigational channel 

clearances. 
      

29 MB3+SL2A 
Replace MB on existing alignment with a mid-level (50ô additional vertical clearance) moveable span to 

reduce the number of openings.  Replace SL on new alignment immediately upstream with wider lift span 

opening to improve vessel passage. 

      

30 MB3+SL3 

Replace MB on existing alignment with a mid-level (50ô additional vertical clearance) moveable span to 

reduce the number of openings.  Replace SL on existing alignment with mid-level (50' additional vertical 

clearance) moveable span to reduce number of bridge openings and wider lift span opening to improve 

vessel passage. 
      

31 MB3+SL3A 

Replace MB on existing alignment with a mid-level (50ô additional vertical clearance) moveable span to 

reduce the number of openings.  Replace SL on new alignment immediately upstream with a mid-level 

(50' additional vertical clearance) moveable span to reduce the number of openings and wider lift span 

opening to improve vessel passage. 
      

32 MB3+SL4 
Replace MB on existing alignment with a mid-level (50ô additional vertical clearance) moveable span to 

reduce the number of openings.  Replace SL on new alignment with fixed span (135' vertical clearance).  

Existing SL rail bridge would remain on existing alignment. 
      

33 MB3+SL5 
Replace MB on existing alignment with a mid level (50ô additional vertical clearance) moveable span to 

reduce the number of openings.  Close SL to all vehicle traffic (remove deck). SL rail bridge would 

remain. 
      

34 MB3A+SL1 
Replace MB on new alignment either immediately upstream or downstream with a mid-level (50ô 

additional vertical clearance) moveable span to reduce the number of openings.  Rehab SL on existing 

alignment with existing clearances. 
      



 

 

35 MB3A+SL2 
Replace MB on new alignment either immediately upstream or downstream with a mid-level (50ô 

additional vertical clearance) moveable span to reduce the number of openings.  Replace SL on existing 

alignment with improved navigational channel clearances. 
      

36 MB3A+SL2A 
Replace MB on new alignment either immediately upstream or downstream with a mid-level (50ô 

additional vertical clearance) moveable span to reduce the number of openings.  Replace SL on new 

alignment immediately upstream with wider lift span opening to improve vessel passage. 
      

37 MB3A+SL3 

Replace MB on new alignment either immediately upstream or downstream with a mid-level (50ô 

additional vertical clearance) moveable span to reduce the number of openings.  Replace SL on existing 

alignment with a mid-level (50' additional vertical clearance) moveable span to reduce the number of 

openings and wider lift span opening to improve vessel passage. 
      

38 MB3A+SL3A 

Replace MB on new alignment either immediately upstream or downstream with a mid-level (50ô 

additional vertical clearance) moveable span to reduce the number of openings.  Replace SL on new 

alignment immediately upstream with mid-level (50' additional vertical clearance) moveable span to 

reduce the number of bridge openings and wider lift span opening to improve vessel passage. 
      

39 MB3A+SL4 

Replace MB on new alignment either immediately upstream or downstream with a mid-level (50ô 

additional vertical clearance) moveable span to reduce the number of openings.  Replace SL on new 

alignment with fixed span (135' vertical clearance).  Existing SL rail bridge would remain on existing 

alignment. 
      

40 MB3A+SL5 
Replace MB on new alignment either immediately upstream or downstream with a mid-level (50ô 

additional vertical clearance) moveable span to reduce the number of openings.  Close SL to all vehicle 

traffic (remove deck).  Existing SL rail bridge would remain on existing alignment. 
      

41 MB4+SL1 
Replace MB on existing alignment with a fixed span (150ô vertical clearance).  Existing bridge between 

Downtown Kittery and Badgers Island would need to remain.  Rehab SL on existing alignment with 

existing clearances. 
      

42 MB4+SL2 
Replace MB on existing alignment with a fixed span (150ô vertical clearance).  Existing bridge between 

Downtown Kittery and Badgers Island would need to remain.  Replace SL bridge on existing alignment 

with improved navigational channel clearances. 
      

43 MB4+SL2A 
Replace MB on existing alignment with a fixed span (150ô vertical clearance).  Existing bridge between 

Downtown Kittery and Badgers Island would remain.  Replace SL on new alignment immediately 

upstream with wider lift span opening to improve vessel passage. 
      

44 MB4+SL3 

Replace MB on existing alignment with a fixed span (150ô vertical clearance).  Existing bridge between 

Downtown Kittery and Badgers Island would remain.  Replace SL on existing alignment with mid-level 

(50' additional vertical clearance) moveable span to reduce the number of bridge openings and wider lift 

span opening to improve vessel passage. 
      



 

 

45 MB4+SL3A 

Replace MB on existing alignment with a fixed span (150ô vertical clearance).  Existing bridge between 

Downtown Kittery and Badgers Island would remain.  Replace SL on new alignment immediately 

upstream with a mid-level (50' additional vertical clearance) moveable span to reduce the number of 

bridge openings and wider span opening to improve vessel clearance. 
      

46 MB4+SL4 
Replace MB on existing alignment with a fixed span (150ô vertical clearance).  Existing bridge between 

Downtown Kittery and Badgers Island would remain.  Replace SL on new alignment with fixed span (135' 

vertical clearance).  Existing SL rail bridge would remain on existing alignment. 
      

47 MB4+SL5 
Replace MB on existing alignment with a fixed span (150ô vertical clearance).  Existing bridge between 

Downtown Kittery and Badgers Island would remain.  Close SL to vehicle traffic (remove deck).  Existing 

SL rail bridge would remain on existing alignment. 
      

48 MB5+SL1 Close MB to all traffic and remove.  Rehab SL on existing alignment with existing clearances.       

49 MB5+SL2 Close MB to all traffic and remove.  Replace SL on existing alignment with improved navigational channel 

clearances (2 lanes) 
      

50 MB5+SL2 Close MB to all traffic and remove.  Replace SL on existing alignment (4 lanes) with improved 

navigational channel clearances 
      

51 MB5+SL2A Close MB to all traffic and remove.  Replace SL on new alignment (4 lanes) immediately upstream with 

wider lift span opening to improve vessel passage. 
      

52 MB5+SL3 
Close MB to all traffic and remove.  Replace SL on existing alignment (4 lanes) with a mid-level (50' 

additional vertical clearance) moveable span to reduce the number of openings and wider lift span 

opening to improve vessel passage. 
      

53 MB5+SL3A 
Close MB to all traffic and remove.  Replace SL on new alignment (4 lanes) immediately upstream with a 

mid-level (50' additional vertical clearance) moveable span to reduce the number of openings and wider 

lift span opening to improve vessel passage. 
      

54 MB5+SL4 Close MB to all traffic and remove.  Replace SL on new alignment (4 lanes) with a fixed span (135' 

vertical clearance).  Existing SL rail bridge would remain on existing alignment. 
      

55 MB5+SL5 Close MB and SL to all traffic.  Existing SL rail bridge would remain on existing alignment.       

56 MB6+SL1 Replace MB on existing alignment with a pedestrian and bicycle only lift bridge with similar navigational 

clearances.  Rehab SL on existing alignment with existing clearances. 
      

57 MB6+SL2 Replace MB on existing alignment with a pedestrian and bicycle only lift bridge with similar navigational 

clearances.  Replace SL on existing alignment with improved navigational channel clearances. (2 lanes) 
      

58 MB6+ SL2 
Replace MB on existing alignment with a pedestrian and bicycle only lift bridge with similar navigational 

clearances.  Replace SL on existing alignment (4 lanes) with wider lift span opening to improve vessel 

passage. 
      



 

 

59 MB6+SL2A 
Replace MB on existing alignment with a pedestrian and bicycle only lift bridge with similar navigational 

clearances.  Replace SL on new alignment (4 lanes) immediately upstream with wider lift span opening to 

improve vessel passage. 
      

60 MB6+SL3 

Replace MB on existing alignment with a pedestrian and bicycle only lift bridge with similar navigational 

clearances.  Replace SL on existing alignment (4 lanes) with a mid-level (50' additional vertical clearance) 

moveable span to reduce the number of bridge openings and with wider lift span opening to improve 

vessel passage. 
      

61 MB6+SL3A 

Replace MB on existing alignment with a pedestrian and bicycle only lift bridge with similar navigational 

clearances.  Replace SL on new alignment (4 lanes) immediately upstream with a mid-level (50' 

additional vertical clearance) moveable span to reduce the number of bridge openings and wider lift span 

opening to improve vessel passage. 
      

62 MB6+SL4 
Replace MB on existing alignment with a pedestrian and bicycle only lift bridge with similar navigational 

clearances.  Replace SL on new alignment (4 lanes) with a fixed span (135' vertical clearance).  Existing 

SL rail bridge would remain on existing alignment. 
      

63 MB6+SL5 Replace MB on existing alignment with a pedestrian and bicycle only lift bridge with similar navigational 

clearances.  Close SL and remove deck.  Existing SL rail bridge would remain on existing alignment. 
      

63 Total Total Alternatives Eliminated by Round (# of red boxes) 34 14 6 

  Total Alternatives to be carried forward from Fatal Flaw Analysis   9 

      

 Legend     

   Alternative recommended to be carried forward to Evaluation of Feasible Alternatives   

   Alternative under further evaluation and may be eliminated in later rounds of Fatal Flaw Analysis  

   Alternative eliminated from consideration in Round 1, Round 2, or Round 3 of Fatal Flaw Analysis  

      



 

 

 

Alternatives     

      

 

No Build.  Memorial Bridge closed (no vehicles, bicyclists, or pedestrians) and lift span removed.  The bridge between Downtown Kittery and Badgers 

Islands would remain open.  The Albacore Connector would be open between Market Street and Route 1 Bypass and allow all movements. Sarah Long 

bridge would remain open but with greater weight restriction.  

      

 

Network Alternative #1 (NA1).  Memorial Bridge would be closed and removed.  Bridge between Downtown Kittery and Badgers Island would remain 

open.  Sarah Long Bridge would be closed to vehicular traffic, but would be rehabilitated to remain open to rail.  A new high -level (150' vertical 

clearance) bridge would be cons tructed between Memorial and Long Bridges at most logical location to minimize impacts but make necessary 

connections. 

      

 

Network Alternative #1A (NA1A).  Same as Alternative #1 above, but with a new mid (50' additional vertical clearance) or low-level (19' clearance) 

bridge would be constructed between Memorial and Long Bridges.  Rail remains on Sarah Long. New bridge would have ©wings· on the Kittery side of 

the river to connect to both Route 1 and Route 1 Bypass and would connect to Market Street o n the Portsmouth side.  

      

 

Network Alternative #2 (NA2) .  Same as Alternative #1, but with new vehicle only tunnel constructed between Memorial and Long bridges at most 

logical location to minimize impacts but make necessary connections.  Rail remains  on Sarah Long. Tunnel data from previous Portsmouth Memorial 

Bridge study will be utilized to fullest extent for this alternative.  

      

 

Network Alternative #3 (NA3).   Same as Alternative #1, but with new high speed ferry service between Kittery and Po rtsmouth at most logical location 

to minimize impacts but make necessary connections.  Rail remains on Sarah Long. Capacity of ferry service will need to be de termined to evaluate 

traffic and mobility.  

      

 

Memorial Bridge #1 (MB1).  Rehabilitate verti cal lift bridge on existing alignment, with existing navigational clearances (Prior Design plans to be 

modified based on Bridge Inspection and Cost Analysis (BICA) results).  Would result in a bridge that is still deficient (fun ctionally obsolete) regardin g 

vehicular and marine traffic.  Bike/ped facilities could be improved (widened) as a part of rehabilitation.  



 

 

      

 

Memorial Bridge #2 (MB2).   Replace superstructure of vertical lift bridge on existing alignment with similar navigational channel clearan ces (keep 

existing foundations).  

      

 

Memorial Bridge #2A (MB2A).   Replace vertical lift bridge on new alignment either immediately upstream or downstream with similar navigational 

channel clearances. 

 

 

Memorial Bridge #3 (MB3).   Replace vertical lif t bridge on existing alignment with a mid -level (50' additional vertical clearance) moveable span to 

reduce the number of openings.  

      

 

Memorial Bridge #3A (MB3A).  Replace vertical lift bridge on new alignment either immediately upstream or downstrea m with a mid level (50' 

additional vertical clearance) moveable span to reduce the number of openings.  

      

 

Memorial Bridge #4 (MB4).   Replace vertical lift bridge on existing alignment with a fixed span (150'vertical clearance).  Existing bridge betwe en 

Downtown Kittery and Badgers Island would need to remain.  

      

 Memorial Bridge #5 (MB5).   Close the lift bridge to all traffic and remove.     

      

 

Memorial Bridge #6 (MB6).   Replace vertical lift bridge on existing alignment with a pedestrian a nd bicycle only lift bridge with similar navigational 

clearances. 

      

 Sarah Long Bridge #1 (SL1).  Rehabilitate vertical lift bridge on existing alignment, with existing clearances.     

      

 Sarah Long Bridge #2 (SL2).   Replace bridge on existing alignment with improved navigational channel clearances. 



 

 

      

 

Sarah Long Bridge #2A (SL2A).   Replace vertical lift bridge on new alignment immediately upstream with greater lift span opening to improve vessel 

passage. 

      

 

Sarah Long Bridge #3 (SL3) .  Replace vertical lift bridge on existing alignment with a mid -level (50' additional vertical clearance) moveable span to 

reduce the number of openings and greater lift span opening to improve vessel passage.  

      

 

Sarah Long Bridge #3A (SL3A).   Replace vertical lift bridge on new alignment immediately upstream with a mid -level (50' additional vertical clearance) 

moveable span to reduce the number of openings and greater lift span opening to opening to improve vessel passage.  Existing Sarah Long Bridge with 

rail only would need to remain (with the existing bridge there, we would not improve vessel passage).  

      

 

Sarah Long Bridge #4 (SL4).   Replace vertical lift bridge on new alignment with a fixed span (135' vertical clearance) for vehicle, pedestrian and bicycle 

use only.  Existing Sarah Long Bridge with rail only would need to remain.  

      

 

Sarah Long Bridge #5 (SL5).  Existing Sarah Long Bridge would be closed to all vehicle traffic (remove deck).  Rail portion of Lift Bridge would need to 

remain. 
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MEETING NOTES  

Date:   December 16, 2009 
 
HNTB Project No. 49244 -PL-001-003  
 
Meeting Name:  Connections Study Meeting with Port of New Hampshire  
 
Location: Port of New Hampshire offices. 555 Market Street, Portsmouth, NH   
 
Purpose:   Meet with Port of New Hampshire to understand site operations, requirements, and review 

proposed Sarah Mildred Long bridge options   
 
Attending:    Geno Marconi, Director of Ports and Harbors, Port o f New Hampshire  
 Robert Landry, NHDOT 
 John Butler, NHDOT 
 Paul Godfrey, HNTB 
 
 
 
The following is a summary of the meeting between the Port of New Hampshire and HNTB Corporation 
relating to the proposed Sarah Mildred Long Bridge options for the Maine -New Hampshire Connections Study.  
Purpose of the meeting was to better understand existing site operations and constraints at the Port of 
Portsmouth, and identify potential benefits and impact from the remaining Sarah Mildred Long bridge options 
to the Port.   
 
 
Existing Operations  
The Port of New Hampshire Market Street Marine Terminal, located on the Piscataqua River, is the only public 
access, general cargo terminal on the River. Total site area is approximately 11.5 acres. The Market Street 
Terminal provide s:  

 8 acres of paved outside lay down area  
 50,000 sq. ft. of covered warehouse  
 Onsite rail access  
 600 ft berth, 35 ft/MLW  
 312 ft berth, 22 ft/MLW  

 
The Port of New Hampshire's cargo handling capabilities include bulk cargo (scrap, salt, wood chips),  
break bulk (industrial and machinery parts, construction materials), project cargo (power plant components, 
vacuum tanks), and container cargo.  
 
Scrap operations require approximately 3+ acres of the site, while salt storage is approximately 1.5 acres of 
site.  Remainder of site is comprised of warehouse/office space, rail lines, roadway access, and terminal berth 
loading/unloading areas.  
 
Onsite rail access exists today, but has not been utilized for about four years.  Rail line is same line that 
services the Portsmouth Naval Shipyard (PNS). Existing rail right -of-way was noted as approximately 20' from 
centerline of rail.   
 
Roadway access is via signalized intersection with Market Street across from condominium complex.   
 
Site Constraints  
The following site constraints were identified by the Port of Portsmouth:  

 Existing clearance under Sarah Long bridge  ̄22' +/- to be maintained  
 Consideration of operations at both berths  ̄maintain adequate space for loading and unloading  
 Access to both rail spurs on th e east and west end of the site  
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Summary of Potential Benefits and Impacts  
 
The following potential benefits and impacts as they related to the Port of New Hampshire's site and 
operations were discussed during this meeting:  
 
Sarah Long Low-Level Bridge Options 
 
Benefits:   

 Low level options (on and upstream) do not appear to have any impact to site or operations.   
 Upstream option may provide additional space for improving area and river access to 600' berth 

which was identified by Director of Ports and Har bors 
 
Impacts:   

 None identified for the on -alignment option  
 Upstream option will need to be carefully located so as to not negatively impact access and 
operations to 312' berth 

 
Sarah Long Mid-Level Bridge Options 
 
Benefits:  

 Upstream option may provide a dditional space for improving area and river access to 600' berth 
which was identified by Director of Ports and Harbors  

 
Impacts: 

 Raising of Market Street (25+/ -`) will require relocation of roadway access and may impact site 
operations  

 Rail lines will need to be raised which will require elevated rail structures or retaining walls to 
accommodate and will impact Port site and have likely impact to cost of operations.   

 Rail lines will need to be parallel instead of single line prior to Sarah Long Bridge spl it to 
accommodate rail line elevation differential. This will require additional ROW.  

 Will place rail line to PNS 20+/ - ` in the air and will require constructing ramp to access rail line which 
will impact Port site and operations  

 Rail line to PNS will need to have ground location that provides 22' of clearance to access 312' berth 
 Will likely require removal/relocation of existing 25,000 square foot warehouse/office due to elevated 

rail line.   
 May require elimination of easterly rail spur due to elevation  differential  
 May impact access to charter vessels/businesses that access docks immediately east of Port of New 

Hampshire (Isle of Shoals, Shoals Maine Labs, Star Island hotel, other charter boats)  
 
 
 
This is our understanding of items discussed and decisi ons reached.  Please contact us if there are changes or 
additions.  

Submitted by,  

HNTB CORPORATION 

Paul Godfrey, PE 
Project Manager  
 
cc: Attendees  
 Gerry Audibert, MaineDOT 
 File
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PURPOSE AND NEED MATRIX  



 

 

ME-NH Connections Study 

Purpose and Need Summary Matrix 

Study Purpose and Study Needs are provided at the end of the matrix 

The legend regarding explanation of the colors is provided at the end of the matrix. 

ID 

No. 

Alternatives 

(See Below) 
Description 

Study Needs  Satisfies 

Study 

Purpose 

and Need 

Need 

#1 

Need 

#2 

Need 

#3 

Need 

#4 

1 No Build 

Memorial Bridge (MB) closed & lift span removed.  The bridge between Downtown 

Kittery and Badgers Island would remain open.  The Albacore Connector would 

be open between Market Street and Route 1 Bypass and allow all movements.  

Sarah Mildred Long Bridge (SL) would remain open but with greater weight 

restriction. 

      

 

  

2 NA1 

MB closed and removed.  Bridge between Downtown Kittery and Badgers Island 

would remain open.  SL closed to vehicles and deck removed but rail would 

remain.  A new high-level (150ô vertical clearance) bridge would be constructed 

between MB & SL. 

    

   

  

3 NA1A 

MB & SL closed to vehicles and removed.  Bridge between Downtown Kittery and 

Badgers Island would remain open. SL rail would remain.  A new mid (50ô 

additional clearance) or low-level (19ô clearance) bridge would be constructed 

between MB and SL.  New bridge would have ñwingsò on the Kittery side of the 

river to connect to both Route 1 and Route 1 Bypass and would connect to Market 

Street on the Portsmouth side. 

    

   

  

4 NA2 
MB & SL closed and removed, but SL rail bridge to remain.  Bridge between 

Downtown Kittery and Badgers Island would remain open.  A new vehicle only 

tunnel constructed between MB & SL. 

    
   

  

5 NA3 
MB & SL closed and removed, but SL rail bridge to remain.  Bridge between 

Downtown Kittery and Badgers Island would remain open.  A new high speed 

ferry service would be established between Kittery and Portsmouth. 

    
   

  

6 MB1+SL1 Rehab MB & SL on existing alignment with existing clearances.          

7 MB1+SL2 Rehab MB on existing alignment, with existing clearances.  Replace SL on 

existing alignment with improved navigational channel clearances. 
    

   
  



 

 
 

 

8 MB1+SL2A 
Rehab MB on existing alignment, with existing clearances.  Replace SL on new 

alignment immediately upstream with improved navigational channel to improve 

vessel passage. 
    

   

  

9 MB1+SL3 
Rehab MB on existing alignment with existing clearances.  Replace SL on existing 

alignment with a mid-level (50' additional vertical clearance), moveable span and 

wider lift span opening to improve vessel passage. 
    

   

  

10 MB1+SL3A 

Rehab MB on existing alignment, with existing clearances.  Replace SL on new 

alignment immediately upstream with a mid-level (50' additional vertical 

clearance) moveable span and wider span opening to improve vessel passage.  

Existing SL rail would remain on current alignment. 
    

   

  

11 MB1+SL4 
Rehab MB on existing alignment, with existing clearances.  Replace SL on new 

alignment with a fixed span (135' vertical clearance).  Existing SL rail would 

remain on current alignment. 
    

   

  

12 MB1+SL5 Rehab MB on existing alignment, with existing clearances.  Close SL to traffic.  

Rail portion of SL would remain. 
    

   
  

13 MB2+SL1 Replace MB superstructure on existing alignment with similar clearances.  Rehab 

SL on existing alignment with similar clearances. 
    

   
  

14 MB2+SL2 Replace MB superstructure with similar navigational channel clearances.  

Replace SL on existing alignment with improved navigational channel clearances. 
    

   
  

15 MB2+SL2A 
Replace MB superstructure on existing alignment with similar navigational 

channel clearances.  Replace SL on new alignment immediately upstream with 

wider lift span opening to improve vessel passage. 
    

   

  

16 MB2+SL3 

Replace MB superstructure on existing alignment with similar navigational 

channel clearances.  Replace SL on existing alignment with mid-level (50' 

additional vertical clearance) moveable span to reduce number of bridge 

openings and wider span opening to improve vessel passage. 
    

   

  

17 MB2+SL3A 

Replace MB superstructure on existing alignment with similar navigational 

channel clearances.  Replace SL on new alignment immediately upstream with 

mid-level (50' additional vertical clearance) moveable span to reduce number of 

bridge openings and wider span opening to improve vessel passage. 
    

   

  

18 MB2+SL4 
Replace MB superstructure on existing alignment with similar navigational 

channel clearances.  Replace SL on new alignment with a fixed span (135' 

vertical clearance).  Existing SL rail bridge would remain. 
    

   

  

19 MB2+SL5 
Replace MB superstructure on existing alignment with similar navigational 

channel clearances.  Close SL to all vehicle traffic (remove deck).  SL rail bridge 

would remain. 
    

   

  



 

 
 

 

20 MB2A+SL1 
Replace MB on new alignment either immediately upstream or downstream with 

similar navigational channel clearances.  Rehab SL on existing alignment with 

existing navigational channel clearances. 
    

   

  

21 MB2A+SL2 
Replace MB on new alignment either immediately upstream or downstream with 

similar navigational channel clearances.  Replace SL on existing alignment with 

improved navigational channel clearances.     

   

  

22 MB2A+SL2A 
Replace MB on new alignment either immediately upstream or downstream with 

similar navigational channel clearances.  Replace SL on new alignment 

immediately upstream with wider lift span opening to improve vessel passage. 
    

   

  

23 MB2A+SL3 

Replace MB on new alignment either immediately upstream or downstream with 

similar navigational channel clearances.  Replace SL on existing alignment with a 

mid-level (50' additional vertical clearance) moveable span to reduce the number 

of openings and wider lift span opening to improve vessel clearance. 
    

   

  

24 MB2A+SL3A 

Replace MB on new alignment either immediately upstream or downstream with 

similar navigational channel clearances.  Replace SL on new alignment 

immediately upstream with a mid-level (50' additional vertical clearance) 

moveable span to reduce the number of openings and wider lift span to improve 

vessel passage. 
    

   

  

25 MB2A+SL4 

Replace MB on new alignment either immediately upstream or downstream with 

similar navigational channel clearances.  Replace SL with a fixed span 

(135'vertical clearance).  Existing SL rail bridge would remain on existing 

alignment. 
    

   

  

26 MB2A+SL5 
Replace MB on new alignment either immediately upstream or downstream with 

similar navigational channel clearances.  Close SL to all vehicle traffic (remove 

deck). SL rail bridge would remain. 
    

   

  

27 MB3+SL1 
Replace MB on existing alignment with a mid-level (50ô additional vertical 

clearance) moveable span to reduce the number of openings.  Rehab SL on 

existing alignment with existing clearances. 
    

   

  

28 MB3+SL2 
Replace MB on existing alignment with a mid-level (50ô additional vertical 

clearance) moveable span to reduce the number of openings.  Replace SL on 

existing alignment with improved navigational channel clearances. 
    

   

  

29 MB3+SL2A 

Replace MB on existing alignment with a mid-level (50ô additional vertical 

clearance) moveable span to reduce the number of openings.  Replace SL on 

new alignment immediately upstream with wider lift span opening to improve 

vessel passage. 

    

   

  



 

 
 

 

30 MB3+SL3 

Replace MB on existing alignment with a mid-level (50ô additional vertical 

clearance) moveable span to reduce the number of openings.  Replace SL on 

existing alignment with mid-level (50' additional vertical clearance) moveable span 

to reduce number of bridge openings and wider lift span opening to improve 

vessel passage. 
    

   

  

31 MB3+SL3A 

Replace MB on existing alignment with a mid-level (50ô additional vertical 

clearance) moveable span to reduce the number of openings.  Replace SL on 

new alignment immediately upstream with a mid-level (50' additional vertical 

clearance) moveable span to reduce the number of openings and wider lift span 

opening to improve vessel passage. 
    

   

  

32 MB3+SL4 

Replace MB on existing alignment with a mid-level (50ô additional vertical 

clearance) moveable span to reduce the number of openings.  Replace SL on 

new alignment with fixed span (135' vertical clearance).  Existing SL rail bridge 

would remain on existing alignment. 
    

   

  

33 MB3+SL5 
Replace MB on existing alignment with a mid-level (50ô additional vertical 

clearance) moveable span to reduce the number of openings.  Close SL to all 

vehicle traffic (remove deck). SL rail bridge would remain. 
    

   

  

34 MB3A+SL1 
Replace MB on new alignment either immediately upstream or downstream with a 

mid-level (50ô additional vertical clearance) moveable span to reduce the number 

of openings.  Rehab SL on existing alignment with existing clearances. 
    

   

  

35 MB3A+SL2 

Replace MB on new alignment either immediately upstream or downstream with a 

mid-level (50ô additional vertical clearance) moveable span to reduce the number 

of openings.  Replace SL on existing alignment with improved navigational 

channel clearances. 
    

   

  

36 MB3A+SL2A 

Replace MB on new alignment either immediately upstream or downstream with a 

mid-level (50ô additional vertical clearance) moveable span to reduce the number 

of openings.  Replace SL on new alignment immediately upstream with wider lift 

span opening to improve vessel passage. 
    

   

  

37 MB3A+SL3 

Replace MB on new alignment either immediately upstream or downstream with a 

mid-level (50ô additional vertical clearance) moveable span to reduce the number 

of openings.  Replace SL on existing alignment with a mid-level (50' additional 

vertical clearance) moveable span to reduce the number of openings and wider lift 

span opening to improve vessel passage. 
    

   

  

38 MB3A+SL3A 

Replace MB on new alignment either immediately upstream or downstream with a 

mid-level (50ô additional vertical clearance) moveable span to reduce the number 

of openings.  Replace SL on new alignment immediately upstream with mid-level 

(50' additional vertical clearance) moveable span to reduce the number of bridge 

openings and wider lift span opening to improve vessel passage. 
    

   

  



 

 
 

 

39 MB3A+SL4 

Replace MB on new alignment either immediately upstream or downstream with a 

mid-level (50ô additional vertical clearance) moveable span to reduce the number 

of openings.  Replace SL on new alignment with fixed span (135' vertical 

clearance).  Existing SL rail bridge would remain on existing alignment. 
    

   

  

40 MB3A+SL5 

Replace MB on new alignment either immediately upstream or downstream with a 

mid-level (50ô additional vertical clearance) moveable span to reduce the number 

of openings.  Close SL to all vehicle traffic (remove deck).  Existing SL rail bridge 

would remain on existing alignment. 
    

   

  

41 MB4+SL1 
Replace MB on existing alignment with a fixed span (150ô vertical clearance).  

Existing bridge between Downtown Kittery and Badgers Island would need to 

remain.  Rehab SL on existing alignment with existing clearances. 
    

   

  

42 MB4+SL2 

Replace MB on existing alignment with a fixed span (150ô vertical clearance).  

Existing bridge between Downtown Kittery and Badgers Island would need to 

remain.  Replace SL on existing alignment with improved navigational channel 

clearances. 
    

   

  

43 MB4+SL2A 

Replace MB on existing alignment with a fixed span (150ô vertical clearance).  

Existing bridge between Downtown Kittery and Badgers Island would remain.  

Replace SL on new alignment immediately upstream with wider lift span opening 

to improve vessel passage. 
    

   

  

44 MB4+SL3 

Replace MB on existing alignment with a fixed span (150ô vertical clearance).  

Existing bridge between Downtown Kittery and Badgers Island would remain.  

Replace SL on existing alignment with mid-level (50' additional vertical clearance) 

moveable span to reduce the number of bridge openings and wider lift span 

opening to improve vessel passage. 
    

   

  

45 MB4+SL3A 

Replace MB on existing alignment with a fixed span (150ô vertical clearance).  

Existing bridge between Downtown Kittery and Badgers Island would remain.  

Replace SL on new alignment immediately upstream with a mid-level (50' 

additional vertical clearance) moveable span to reduce the number of bridge 

openings and wider span opening to improve vessel clearance. 
    

   

  

46 MB4+SL4 

Replace MB on existing alignment with a fixed span (150ô vertical clearance).  

Existing bridge between Downtown Kittery and Badgers Island would remain.  

Replace SL on new alignment with fixed span (135' vertical clearance).  Existing 

SL rail bridge would remain on existing alignment. 
    

   

  

47 MB4+SL5 

Replace MB on existing alignment with a fixed span (150ô vertical clearance).  

Existing bridge between Downtown Kittery and Badgers Island would remain.  

Close SL to vehicle traffic (remove deck). Existing SL rail bridge would remain on 

existing alignment. 
    

   

  

48 MB5+SL1 Close MB to all traffic and remove.  Rehab SL on existing alignment with existing 

clearances. 
         



 

 
 

 

49 MB5+SL2 Close MB to all traffic and remove.  Replace SL on existing alignment with 

improved navigational channel clearances (2 lanes) 
         

50 MB5+SL2 Close MB to all traffic and remove.  Replace SL on existing alignment (4 lanes) 

with improved navigational channel clearances 
    

   
  

51 MB5+SL2A Close MB to all traffic and remove.  Replace SL on new alignment (4 lanes) 

immediately upstream with wider lift span opening to improve vessel passage. 
    

   
  

52 MB5+SL3 
Close MB to all traffic and remove.  Replace SL on existing alignment (4 lanes) 

with a mid-level (50' additional vertical clearance) moveable span to reduce the 

number of openings and wider lift span opening to improve vessel passage. 
    

   

  

53 MB5+SL3A 

Close MB to all traffic and remove.  Replace SL on new alignment (4 lanes) 

immediately upstream with a mid-level (50' additional vertical clearance) 

moveable span to reduce the number of openings and wider lift span opening to 

improve vessel passage. 
    

   

  

54 MB5+SL4 
Close MB to all traffic and remove.  Replace SL on new alignment (4 lanes) with a 

fixed span (135' vertical clearance).  Existing SL rail bridge would remain on 

existing alignment. 
    

   

  

55 MB5+SL5 Close MB and SL to all traffic.  Existing SL rail bridge would remain on existing 

alignment. 
         

56 MB6+SL1 
Replace MB on existing alignment with a pedestrian and bicycle only lift bridge 

with similar navigational clearances.  Rehab SL on existing alignment with 

existing clearances. 
    

   

  

57 MB6+SL2 
Replace MB on existing alignment with a pedestrian and bicycle only lift bridge 

with similar navigational clearances.  Replace SL on existing alignment with 

improved navigational channel clearances. (2 lanes) 
    

   

  

58 MB6+ SL2 
Replace MB on existing alignment with a pedestrian and bicycle only lift bridge 

with similar navigational clearances.  Replace SL on existing alignment (4 lanes) 

with wider lift span opening to improve vessel passage. 
    

   

  

59 MB6+SL2A 
Replace MB on existing alignment with a pedestrian and bicycle only lift bridge 

with similar navigational clearances.  Replace SL on new alignment (4 lanes) 

immediately upstream with wider lift span opening to improve vessel passage. 
    

   

  

60 MB6+SL3 

Replace MB on existing alignment with a pedestrian and bicycle only lift bridge 

with similar navigational clearances.  Replace SL on existing alignment (4 lanes) 

with a mid-level (50' additional vertical clearance) moveable span to reduce the 

number of bridge openings and with wider lift span opening to improve vessel 

passage. 

    

   

  



 

 
 

 

61 MB6+SL3A 

Replace MB on existing alignment with a pedestrian and bicycle only lift bridge 

with similar navigational clearances.  Replace SL on new alignment (4 lanes) 

immediately upstream with a mid-level (50' additional vertical clearance) 

moveable span to reduce the number of bridge openings and wider lift span 

opening to improve vessel passage. 
    

   

  

62 MB6+SL4 

Replace MB on existing alignment with a pedestrian and bicycle only lift bridge 

with similar navigational clearances.  Replace SL on new alignment (4 lanes) with 

a fixed span (135' vertical clearance).  Existing SL rail bridge would remain on 

existing alignment. 
    

   

  

63 MB6+SL5 
Replace MB on existing alignment with a pedestrian and bicycle only lift bridge 

with similar navigational clearances.  Close SL and remove deck.  Existing SL rail 

bridge would remain on existing alignment. 
    

   

  

         

 Legend        

  Satisfies Study Purpose and/or Study Need      

  Partially Satisfies Study Purpose and/or Study Need     

  Does Not Satisfies Study Purpose and/or Study Need     

         

         

Study Purpose:     The purpose of the Maine-New Hampshire Connections Study is to identify and evaluate feasible long-term (2035) transportation 

strategies that facilitate the safe, secure and effective multi-modal movement of people and goods across and upon the Piscataqua River 

between Kittery, Maine and Portsmouth, New Hampshire and which ǎǳǇǇƻǊǘ ǘƘŜ ǊŜƎƛƻƴΩǎ ŜŎƻƴƻƳƛŎΣ ŎǳƭǘǳǊŀƭΣ ƘƛǎǘƻǊƛŎΣ ŀǊŎƘŜƻƭƻƎƛŎŀƭ ŀƴŘ 

natural resources objectives and its community quality of life. 

Study Need #1:      Structural deficiencies exist that threaten accessibility and mobility to the region and require load postings on the Memorial Bridge 

and the Sarah Mildred Long Bridge. 

Study Need #2       Decreased reliability of the lift spans and increasing maintenance needs of the Memorial and Sarah Mildred Long Bridges are 

causing unnecessary delays to marine and land transportation, including response times of emergency vehicles 

Study Need #3      Inadequate or outdated design features of these two bridges potentially adversely affect marine and land transportation safety 



 

 
 

 

Study Need #4      Multi-modal (pedestrian, bicycle, rail, maritime traffic, vehicular) opportunity is limited by inadequate or outdated facilities. 

        

Alternatives 

         

No Build.  Memorial Bridge closed (no vehicles, bicyclists, or pedestrians) and lift span removed.  The bridge betw een Downtown Kittery and Badgers Islands 

would remain open.  The Albacore Connector would be open between Market Street and Route 1 Bypass and allow all movements. Sarah Long bridge would 

remain open but with greater weight restriction.  

         

Network Alternative #1 (NA1).  Memorial Bridge would be closed and removed.  Bridge between Downtown Kittery and Badgers Island would remain open.  

Sarah Long Bridge would be closed to vehicular traffic, but would be rehabilitated to remain open to rail.  A new hi gh-level (150' vertical clearance) bridge 

would be constructed between Memorial and Long Bridges at most logical location to minimize impacts but make necessary connec tions. 

         

Network Alternative #1A (NA1A).  Same as Alternative #1 above, but with  a new mid (50' additional clearance) or low-level (19' clearance) bridge would be 

constructed between Memorial and Long Bridges.  Rail remains on Sarah Long. New bridge would have ©wings· on the Kittery side of the river to connect to 

both Route 1 and Route 1 Bypass and would connect to Market Street on the Portsmouth side.  

         

Network Alternative #2 (NA2) .  Same as Alternative #1, but with new vehicle only tunnel constructed between Memorial and Long bridges at most logical 

location to minimize imp acts but make necessary connections.  Rail remains on Sarah Long. Tunnel data from previous Portsmouth Memorial Bridge study will 

be utilized to fullest extent for this alternative.  

         

Network Alternative #3 (NA3).   Same as Alternative #1, but with  new high speed ferry service between Kittery and Portsmouth at most logical location to 

minimize impacts but make necessary connections.  Rail remains on Sarah Long. Capacity of ferry service will need to be deter mined to evaluate traffic and 

mobility.  

         

Memorial Bridge #1 (MB1).  Rehabilitate vertical lift bridge on existing alignment, with existing navigational clearances (Prior Design plans to be modi fied based 

on Bridge Inspection and Cost Analysis (BICA) results).  Would result in a bridge th at is still deficient (functionally obsolete) regarding vehicular and marine 

traffic.  Bike/ped facilities could be improved (widened) as a part of rehabilitation.  

         



 

 
 

 

Memorial Bridge #2 (MB2).   Replace superstructure of vertical lift bridge on exis ting alignment with improved navigational channel clearances.  

         

Memorial Bridge #2A (MB2A).   Replace vertical lift bridge on new alignment either immediately upstream or downstream with similar navigational channel 

clearances. 

         

Memorial Bridge #3 (MB3).  Replace vertical lift bridge on existing alignment with a mid -level (50' additional vertical clearance) moveable span to reduce the 

number of openings.  

         

Memorial Bridge #3A (MB3A).  Replace vertical lift bridge on new alignment either immediately upstream or downstream with a mid -level (50' additional 

vertical clearance) moveable span to reduce the number of openings.  

         

Memorial Bridge #4 (MB4).   Replace vertical lift bridge on existing alignment with a fixed span (150' vertical clearance).  Existing bridge between Downtown 

Kittery and Badgers Island would need to remain.  

         

Memorial Bridge #5 (MB5).   Close the lift bridge to all traffic and remove.  

         

Memorial Bridge #6 (MB6).   Replace vertical lift brid ge on existing alignment with a pedestrian and bicycle only lift bridge with similar navigational clearances.  

         

Sarah Long Bridge #1 (SL1).  Rehabilitate vertical lift bridge on existing alignment, with existing clearances.  

         

Sarah Long Bridge #2 (SL2).   Replace bridge on existing alignment with improved navigational channel clearances.  

         

Sarah Long Bridge #2A (SL2A).   Replace vertical lift bridge on new alignment immediately upstream with greater lift span opening to improve vess el passage. 

         



 

 
 

 

Sarah Long Bridge #3 (SL3).  Replace vertical lift bridge on existing alignment with a mid -level (50' additional vertical clearance) moveable spam to reduce the 

number of openings and greater lift span opening to improve vessel passa ge. 

         

Sarah Long Bridge #3A (SL3A).   Replace vertical lift bridge on new alignment immediately upstream with a mid -level (50' additional vertical clearance) 

moveable span to reduce the number of openings and greater lift span opening to opening to  improve vessel passage.  Existing Sarah Long Bridge with rail only 

would need to remain (with the existing bridge there, we would not improve vessel passage).  

         

Sarah Long Bridge #4 (SL4).   Replace vertical lift bridge on new alignment with a fix ed span (135' vertical clearance) for vehicle, bicycle and pedestrian use 

only.  Existing Sarah Long Bridge with rail only would need to remain.  

         

Sarah Long Bridge #5 (SL5).  Existing Sarah Long Bridge would be closed to all vehicle traffic (remov e deck).  Rail portion of Lift Bridge would need to remain.  
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TECH MEMO NO. 19 ï CLOSURE OF BRIDGES DURING RECONSTRUCTION  



 

 

 
 

 

 

Project Name:  ME-NH Connections Study   

FHWA No:  PR-1681(700X) 

MaineDOT PIN:  16817.00   

NHDOT PIN:   PK 13678E  

Prepared by (Name/Firm): Kevin Hooper Associates  

Contract Number:  20090325000000005165 

Technical Memorandum No.  19 

Date (month/year): January 2010 

 

Subject:  Traffic Impacts Associated with Reconstruction or Replacement of Sarah Long Bridge 

and Memorial Bridge 

 

Several of the alternatives under consideration for further analysis as part of the Maine-New Hampshire 

Connections Study involve the reconstruction or replacement in-kind of either or both the Sarah Long 

Bridge and Memorial Bridge. During the period of reconstruction or in-kind replacement, the bridge will 

not carry vehicular traffic, leaving the other low-level bridge and the I-95 bridge to accommodate river-

crossing traffic. 

The following is an assessment of the potential traffic impacts under a short-range horizon. Two 

separate analyses were conducted: (1) under current levels of travel demand, assuming Sarah Long 

Bridge is closed and Memorial Bridge is retained on its current alignment and with its current capacity 

and (2) under current levels of travel demand, assuming Memorial Bridge is closed and Sarah Long 

Bridge is retained under its current alignment and with its current capacity. 

Under both scenarios, the remaining low-level bridge operated as capacity during the PM peak hour and 

the I-95 bridge operates satisfactorily. It is also likely that isolated roadway capacity and safety issues in 

Portsmouth and Kittery will need to be addressed during the construction period. 



 

 
 

 

However, the problems implied by the following tables and analysis do not rise to the level of being fatal 

to any of the long-range alternatives that include reconstruction or replacement in-kind of either the 

Sarah Long or Memorial Bridges. Further, the traffic shift forecasts are predicated on the number of 

river crossings remaining the same after closure of one of the bridges. In the short run, some of the 

discretionary river-crossing trips could very well elect to not cross the river (as seems to have happened 

during the fall 2009 closure of Memorial Bridge) thereby reducing the severity of problems encountered. 

Closure of Sarah Long Bridge During Its Reconstruction or Replacement In-Kind 

Table 1 presents current PM peak hour volumes, volume-to-capacity (V/C) ratios, and levels of service 

on the Piscataqua River bridges. It also presents the volume changes (numeric and percent), V/C ratios, 

and levels of service with the closure of Sarah Long Bridge.  

Table 1. Traffic Volumes, V/C Ratios, and Level of Service with Closure of Sarah Long Bridge 

  Year 2009 Year 2009 with Closure of Sarah Long Bridge 

during Reconstruction or Replacement 

  PM PHV1 V/C Ratio2 or 

LOS3 

PM PHV Change in PM 

PHV 

V/C Ratio or 

LOS 

Memorial Bridge      

 Northbound 538 0.71 750 212  (39%) 0.99 

 Southbound 462 0.61 670 208  (45%) 0.88 

Sarah Long Bridge      

 Northbound 700 0.82 0 -700  (-100%) NA 

 Southbound 643 0.75 0 -643  (-100%) NA 

I-95 Bridge      

 Northbound 3,702 LOS C 4,190 478  (13%) LOS D 

 Southbound 3,127 LOS C 3,562 435  (14%) LOS C 

All 3 Bridges      

 Northbound 4,940  4,940 0  (0%)  

                                                           



 

 
 

 

 Southbound 4,232  4,232 0  (0%)  

 

As shown in the table, roughly one-third of the Sarah Long Bridge traffic is shifted to Memorial Bridge 

and two-thirds is shifted to the I-95 bridge. 

The table also presents level of service and volume-to-capacity ratio estimates under current conditions 

(as documented in Technical Memorandum #10, I-95 Bridge LOS and Technical Memorandum #14, 

Existing Conditions) and that result from the temporary closure of Sarah Long Bridge, using the same 

peak hour factor and level of service threshold assumptions used in Technical Memoranda 10 and 14. As 

shown in the table, Memorial Bridge operates at-capacity. Significant delays for motorists would be 

expected on the bridge and its approaches. 

 

Additional traffic congestion and safety problems may also result from the closure of Sarah Long Bridge. 

 At the intersection of US Route 1 (Daniel Street) at Pleasant and Market Streets in Portsmouth, 
the existing level of service for southbound movements from Market Street is F. Westbound 
Daniel Street movements are at LOS E. With the southbound Memorial Bridge volume expected 
to increase 208 vehicles, a roughly 38 percent increase in Daniel Street volume will cause 
additional delays for motorists and pedestrians at this unsignalized intersection. 

 There will be an increase in volume using the I-95 interchange with Route 236. The current level 
of service for traffic exiting I-95 northbound and turning southbound/eastbound onto Route 236 
is LOS D. This volume is expected to more than double (from 134 peak hour vehicles to 285). The 
existing LOS will worsen. 

 

Closure of Memorial Bridge During Its Reconstruction or Replacement In-Kind 

Table 2 presents current PM peak hour volumes, volume-to-capacity (V/C) ratios, and levels of service 

on the Piscataqua River bridges. It also presents the volume changes (numeric and percent), V/C ratios, 

and levels of service with the closure of Memorial Bridge.  

Table 2. Traffic Volumes, V/C Ratios, and Level of Service with Closure of Memorial Bridge 

  Year 2009 Year 2009 with Closure of Memorial Bridge during 

Reconstruction or Replacement 

  PM PHV V/C Ratio or 

LOS 

PM PHV Change in PM 

PHV 

V/C Ratio or 

LOS 

Memorial Bridge      

 Northbound 538 0.71 0 -538  (-100%) NA 



 

 
 

 

 Southbound 462 0.61 0 -462  (-100%) NA 

Sarah Long Bridge      

 Northbound 700 0.82 1,000 300  (43%) 1.00 

 Southbound 643 0.75 1,001 358  (56%) 1.00 

I-95 Bridge      

 Northbound 3,702 LOS C 3,940 238  (6%) LOS D 

 Southbound 3,127 LOS C 3,231 104  (3%) LOS C 

All 3 Bridges      

 Northbound 4,940  4,940 0  (0%)  

 Southbound 4,232  4,232 0  (0%)  

 

As shown in the table, roughly two-thirds of the Memorial Bridge traffic is shifted to Sarah Long Bridge 

and one-third is shifted to the I-95 bridge. 

The table also presents level of service and volume-to-capacity ratio estimates under current conditions 

(as documented in Technical Memorandum #10, I-95 Bridge LOS and Technical Memorandum #14, 

Existing Conditions) and that result from the temporary closure of Memorial Bridge, using the same 

peak hour factor and level of service threshold assumptions used in Technical Memoranda 10 and 14. As 

shown in the table, Sarah Long Bridge operates at-capacity. Significant delays for motorists would be 

expected on the bridge and its approaches. 

 
 
 
 
 



 

 
 

 

APPENDIX H  

 

PRELIMINARY SECTION 4(f) LEAST HARM ANALYSIS MATRIX  

 



 

 

   

Section 4(f) Resources 
Potentially Affected   (Formal 
Determinations of Eligibility 
have not been made for all 

resources listed at this time ) 
(Formal Determinations of 

Effect have not been made at 
this time) 

Section 4(f) Least Harm Criteria 
 
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, attributes of the feature. 
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 purpose and need. 
6. After reasonable mitigation, the magnitude of any adverse impacts to resources not protected by Section 4(f). 
7. Substantial differences in costs among alternatives. Difference from Baseline (Alt. #6) shown. 

ID 
No. 

Alternatives 
(See Below) 

Description 
Cultural/Historic 

(Section 106 
parcels) 

Public 
Parks & 

Recreation 
Areas 

Criteria 1 Criteria 2 Criteria 3 Criteria 4 Criteria 5 Criteria 6 Criteria 7 

1 No Build 

Memorial 
Bridge (MB) 
closed & lift 
span removed.  
The bridge 
between 
Downtown 
Kittery and 
Badgers Island 
would remain 
open.  The 
Albacore 
Connector 
would be open 
between Market 
Street and 
Route 1 Bypass 
and allow all 
movements.  
Sarah Mildred 
Long Bridge 
(SL) would 
remain open 
but with greater 
weight 
restriction. 

Å Memorial 
Bridge 
Å Memorial 
Bridge Historic 
District  

          No     



 

 
 

 

2 NA1 

MB closed and 
removed.  
Bridge between 
Downtown 
Kittery and 
Badgers Island 
would remain 
open.  SL 
closed to 
vehicles and 
deck removed 
but rail would 
remain.  A new 
high level (150ô 
vertical 
clearance) 
bridge would be 
constructed 
between MB & 
SL. 

Å Memorial 
Bridge 
Å Memorial 
Bridge Historic 
District 
Å Sarah Long 
Bridge 
Å US Route 1 
Bypass Historic 
District 
Å Portsmouth 
Local Historic 
District 
Å Eastern 
Railroad Historic 
District  
Å 4 structures 
within the Hill 
Historic District  
Å Discover 
Portsmouth 
Center 
Å Old Portsmouth 
Public Library 
Å John Paul 
Jones House 

 
Low 

Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Partial 
High 

Impacts 
Costs not 
included 

3 NA1A 

MB & SL closed 
to vehicles and 
removed.  
Bridge between 
Downtown 
Kittery and 
Badgers Island 
would remain 
open.  SL rail 
would remain.  
A new mid (50ô 
additional 
clearance) or 
low level (19ô 

Å Memorial 
Bridge 
Å Memorial 
Bridge Historic 
District 
Å Sarah Long 
Bridge 
Å US Route 1 
Bypass Historic 
District 
Å Portsmouth 
Local Historic 
District 
Å Eastern 

 
Low 

Ability to 
Mitigate 

High 
Severity 

Highly 
Significant 

Preliminary 
concurrence 

on 
dismissing 

this 
alternative 

Partial 
High 

Impacts 
Costs not 
included 




