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MEMORANDUM 

VIA EMAIL 

 

To: Maya van Rossum, Delaware Riverkeeper  

 

From: Mary Paist-Goldman, P.E. 

     

Subject: Comments on the 

 Draft Categorical Exclusion Evaluation for 

 S.R. 1012, Section BRC 

 Headquarters Road/Tinicum Creek   

 Tinicum Township, Bucks County, Pennsylvania 

 Princeton Hydro Project No. 1020.017 

  

Date: January 9, 2017  

   

Pursuant to your request, Princeton Hydro has completed a review of the Draft Categorical 

Exclusion Evaluation of S.R. 1012, Section BRC – Headquarters Road/Tinicum Creek as 

prepared by A.D. Marble and dated November 2016.  

Our comments are as follows: 

 On page 4, the document states, “Sediment deposition, coupled with the movement of the 

stream over time, has caused the stream channel to intersect with the westernmost abutment, 

creating a scour hazard.” 

There is no evidence presented in the report to indicate that sediment deposition has created 

the problems described at the bridge.  Sediment deposition is a natural stream function and 

the reach in the vicinity of the bridge is prone to sediment deposition as the stream travels 

around a bend approximately 400 feet upstream of the bridge.  As streams slow down, the 

natural tendency is for sediment to deposit as is the case in the straighter stream stretch in the 

vicinity of the bridge.  Just downstream of the bridge a riffle feature exists as a result of 

hydraulics changing as water moves through the bridge section.   

 Page 4 of the document states, “To temporarily alleviate concerns of the substructure 

deterioriating further, grout bags were installed to address immediate scour concerns...” 
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The document does not provide the reasoning behind the selection of this type of temporary 

scour countermeasure and the timeline for its placement.  PennDOT’s guidance manual
1
 for 

the selection of scour countermeasures identifies several disadvantages for the placement of 

grout bags.  These are as follows:  

o The potential of local scour is increased if the cross-section of the pier or abutment is 

increased. 

o Cement washout from the grout fill material may cause pollution and diminish local 

biological habitats. 

Local resident feedback provided during Princeton Hydro’s assessment of the CE document 

included the following: “the grout bags choked down the through-bridge channel, causing the 

restricted stream to blast out the loose rock formerly covering the creek bed right down to 

bedrock, under and around the grout bags.”  According to the local resident, the grout bags 

have exacerbated the scour problems currently being experienced at the bridge.  Prior to that 

point, the resident indicates that there were aggradation/degradation processes occurring at 

the bridge where the natural stream substrate was washing into and out of the bridge footprint 

and no obvious scour was occurring at the bridge piers or abutments. 

 Page 6 of the document states, “The existing Tinicum Creek has meandered over the years.  

As the stream continues to meander the upstream banks have become unstable.  The existing 

channel under the existing bridge exhibits evidence of contraction scour, which results from 

the meandering stream.” 

The Tinicum Creek has a natural meander pattern, however, the meanders are generally 

linked to the bedrock outcrops which exist in the river valley and are not associated with 

upstream bank instabilities.  Meander bends in the Tinicum Creek are constrained by the 

geologic features which exist and no significant change to the meander bend pattern has been 

noted by local residents or in available aerial maps of the project site.  A shift in the stream 

thalweg has been noted upstream of the bridge within recent years, however, this is due to a 

tree which has fallen upstream of the existing bridge.  The tree’s placement is such that the 

thalweg of the stream shifts away from the left bank (where it hugs the existing bedrock 

outcrop) into the western bridge abutment. 

Current FHWA standards
2
 include a definition for contraction scour which states, 

“Contraction scour, in a natural channel or at a bridge crossing, involves the removal of 

material from the bed and banks across all or most of the channel width. This component of 

scour results from a contraction of the flow area at the bridge which causes an increase in 

velocity and shear stress on the bed at the bridge. The contraction can be caused by the 

bridge or from a natural narrowing of the stream channel.”  There is no mention that 

                                                      
1
 August 3, 2012, PennDOT, Selection & Design of Scour Countermeasures for Pennsylvania Bridges - 

FINAL REPORT 

2
 April 2012, Publication No. FHWA-HIF-12-003, Hydraulic Engineering Circular No. 18, Evaluating 

Scour at Bridges, Fifth Edition 
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meandering of streams leads to contraction scour in the FHWA definition and there is no 

evidence provided in the CE document that the Tinicum Creek meander patterns would result 

in contraction scour. 

 Page 7 of the document states, “The normal stream depth upstream of the structure is 

approximately 6 inches deep.  At its deepest point of the scour hole, the stream bed is nearly 

5 feet deep.” 

Princeton Hydro’s hydraulic analysis of the Tinicum Creek indicates stream depth at bank 

forming flows of nearly three feet immediately upstream of the bridge.  It is unclear the 

reason these depths are called out and what value this adds to the CE document.  In typical 

streams of this type, pool and riffle features exist and there can expected to be variations in 

stream depth as water travels through the system.   

 Page 7 of the document indicates compliance with a Chapter 105 regulation that “Bridge 

piers shall be kept to a minimum in number and cross-sectional area and shall be designed to 

offer the least obstruction to the passage of water and ice, consistent with safety.” 

Although there are two existing bridge piers and the proposal by PennDOT will reduce the 

number of bridge piers, there are no existing issues with water and ice passage noted at the 

bridge and a rehabilitation of the existing bridge would not result in a change from the 

existing condition. 

It is worth noting that the draft CE makes no mention of a section of Chapter 105 which was 

not complied with.  In particular, it is worth noting the following: § 105.171. Maintenance – 

“The owner or permittee of a culvert or bridge is responsible for maintaining the structure 

opening thereof in good repair and assuring that flood carrying capacity of the structure is 

maintained. The owner or permittee shall inspect the opening and approach of the culvert or 

bridge at regular intervals of not less than once each year…”  The tree mentioned earlier in 

this report has been in the channel immediately upstream of the bridge for well in excess of a 

year and not been removed despite its obvious potential threat to the bridge piers and 

abutments.  In addition, PennDOT cites deterioration of the bridge structure as a need for 

replacement, however, the structure opening was not being maintained in good repair as per 

the Chapter 105 regulations. 

 Pages 7 and 8 states, “In-stream work would include temporary stream diversions and the 

dewatering of areas…” and “portions of the stream would need to be dewatered during 

construction for the removal of the piers, resulting in a temporary impact to the stream.” 

The draft CE does not include details on the potential stream diversions or the planned 

dewatering of the stream channel.  The timing for these dewatering activities is also not 

detailed.  In order to ensure that there are no negative impacts to the EV stream, more detail 

is required.  It is worth noting that the Tohickon Creek is connected to the Tinicum Creek in 

certain areas and the timing and duration of dewatering activities should be detailed.  Impacts 

to groundwater as a result of planned dewatering activities should be evaluated as this 

interconnection with the Tohickon may impact critical groundwater areas. 
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 Page 8 states that “installation of rip-rap stone scour countermeasures.  This scour 

countermeasure would be depressed to a depth of approximately 1 foot below the finished 

grade of the stream...” 

The report stated previously that the scour hole noted at the bridge had a depth of 5 feet.  

How would riprap placed to a depth of 1 foot address scour sufficiently given the depths 

noted in the report?  In addition, no details are provided on the size of the riprap proposed.    

 Page 18 of the CE states, “305 linear feet of Tinicum Creek will be permanently impacted 

from scour protection” and “the proposed project would temporarily impact 33 linear feet of 

Tinicum Creek.” 

The bridge footprint noted on page 10 of the CE shows a temporary construction easement 

which extends for a total stream length of approximately 60 feet, which is far less than the 

305 feet mentioned in the report.  The placement of the riprap scour countermeasures should 

be identified on a plan and detailed calculations provided.  The temporary impacts noted are 

not detailed. 

 Page 18 also indicates that “the reduction of potential scour would improve water quality by 

reducing the deposition of sediment in this EV stream.” 

The proposed project will not reduce the deposition of sediment in the EV stream overall.  

The natural stream processes will continue and sediment deposition is a normal stream 

function.  If all sediment deposition was removed, the stream would be void of necessary 

ecological and biological functions essential to overall stream health.  Reducing scour does 

not reduce sediment deposition; in fact, scour countermeasures reduce channel bed 

degradation in the vicinity of the bridge only as needed to protect the bridge infrastructure. 

 Page 18 states, “this alternative would also improve the free-flowing nature of the creek 

through the removal of two piers and the repositioning of the western abutment outside of the 

stream channel.” 

Removal of piers does not improve “free-flow” of the creek as these features are not a barrier 

nor do they create ponding effects as a dam would.  Further, it can be argued that 

overwidening the channel by repositioning the western abutment may in fact negatively 

impact the flow of the creek as the water depths are fairly shallow and would become more 

so with a wider overall channel bottom through the expanded bridge cross-section described 

in the CE document. 

 Page 18 also states, “rip-rap extending along the stream bank immediately adjacent to the 

structure will be choked in with soil and seeded with a riparian seed mix in order to provide a 

more natural aesthetic.” 
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This is inconsistent with PennDOT’s antidegradation policy
3
 and the Act 167 stormwater 

management plan.  PennDOT’s antidegradation policy states that vegetative alternatives for 

slope and channel erosion protection should be considered.  In addition, the antidegradation 

policy states that “advances in erosion control technologies in recent years has made it 

possible for vegetated lining to be used in channels that may experience moderate to high 

velocities and shear stresses. In fact, some products offer higher shear stress resistance than 

riprap lining. Vegetated channels also provide water quality benefits, such as filtering and 

adsorption of pollutants, which riprap channels do not.”  In addition, the use of riprap banks 

does not provide any environmental or ecological benefits to the EV stream such as tree 

canopy for temperature control. 

 

 Page 22 of the CE states, “The project will have no significant floodplain encroachment…, 

since the project will not: 3. Have a significant adverse impact on natural or beneficial 

floodplain values.” 

This is not supported by the narrative which follows this statement in the CE draft.  Attempts 

by PennDOT in the past to address localized overtopping of the bridge during flood events 

have not been sufficient.  Two small cross drains were installed in the 1970’s to address 

resident complaints, however, these pipes were not sized properly and create pressurized 

flow conditions prior to overtopping of the road surface itself.  In addition, the floodplain 

detailed on the effective FEMA Flood Insurance Rate Map for the project area depicts a 

narrowing of the overall floodplain at the bridge.  The FIRM gives the appearance that the 

floodplain narrows in the vicinity of the bridge; however; this is not an accurate reflection of 

what occurs at the site and is not supported by past flood events.  According to a local 

resident, the bridge itself has overtopped at six times since 1989 and has a history of frequent 

flooding.  The overall flood extents stretch several hundred feet from the bridge crossing and 

have resulted in property damage and the roadway is frequently flooded out.  The proposed 

bridge opening expansion and the elimination of one pier may have an adverse impact on the 

floodplain as the opening is increased.  This will convey more water through the bridge 

opening, thereby reducing connection to the natural floodplain.  

 Page 22 states, “There is moderate erosion of the left and right sides of the upstream banks.”  

Later in the same paragraph, however, the report states “With the exception of the sloping 

trees on the downstream end, the banks upstream and downstream seem stable.” 

 

This statements are confusing and misleading.  Bank erosion exists upstream of the bridge as 

a result of the tree that fell and created a shift in the stream thalweg.  The thalweg was 

redirected by the tree into the upstream western bank and abutment creating scour at this 

location and localized bank erosion.  This can be addressed through the incorporation of 

                                                      
3
 2015 Edition, PennDOT Pub 584 – Drainage Manual 
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natural channel design techniques such as j-hooks, single stone bendway weirs, and/or the 

use of large woody debris to redirect the stream away from the bank and the bridge abutment. 

 

 Page 22 of the report states that the slope in front of the proposed abutment will be seeded 

with “a riparian seed mix that will be compatible with EV waters.” 

No details are provided for this seed mix and it is unclear what this includes.  It is presumed 

that this seed mix will include native species, however, the type of species and the value they 

will provide to the EV stream is unclear. 

 



STATE ROUTE 1012 (HEADQUARTERS ROAD)
HEADQUARTERS ROAD BRIDGE REHABILITATION

PRELIMINARY PLANS
PREPARED FOR

THE DELAWARE RIVERKEEPER NETWORK

PROJECT NOTES

1. THESE PRELIMINARY PLANS FOR THE REHABILITATION OF HEADQUARTERS
ROAD BRIDGE HAVE BEEN PREPARED FOR THE DELAWARE RIVER KEEPER
NETWORK AND ARE NOT FOR CONSTRUCTION NOR HAVE THEY BEEN
APPROVED BY THE PENNSYLVANIA DEPARTMENT OF TRANSPORTATION.
THESE PLANS CALL FOR THE REHABILITATION OF THE EXISTING STONE
MASONRY PIERS, ABUTMENTS AND WINGWALLS; AND, THE REMOVAL AND
REPLACEMENT OF THE EXISTING SUPERSTRUCTURE.

2. DESIGN EXCEPTIONS TO THE PENNDOT STANDARDS ARE NEEDED PRIOR TO
THE DEVELOPMENT OF THESE PRELIMINARY PLANS INTO CONSTRUCTION
DOCUMENTS.  THESE INCLUDE BUT ARE NOT LIMITED TO:

A. THE REQUIREMENTS FOR ONE LANE BRIDGES AS SHOWN IN TABLE
1.11 COLLECTOR AND LOCAL ROAD FACILITIES, NEW AND
RECONSTRUCTED BRIDGES (PAGE 1-36) AS MODIFIED BY "BRIDGE
WIDTH NOTES" PAGE 1-37 ITEM (E), ONE-LANE BRIDGE, THIRD
BULLET SHALL APPLY (SEE STRIKE OFF LETTER (SOL) 482-13-34 DATED
DECEMBER 20, 2013 WHICH REVISES PUBLICATION 13M, DESIGN
MANUAL PART 2.

B. AN EXCEPTION IS REQUESTED FOR THE TRUCK TURNING MANEUVER
TRAVELING SOUTHEAST ON SHEEPHOLE ROAD, TURNING RIGHT
ONTO THE BRIDGE OVER TINICUM CREAK AND HEADQUARTERS
ROAD.

3. ADDITIONAL INVESTIGATIONS OF EXISTING CONDITIONS ARE NEEDED FOR
THE DEVELOPMENT OF CONSTRUCTION DOCUMENTS.

4. TINICUM TOWNSHIP SHALL HAVE THE RIGHT TO ACCESS AND OBSERVE ALL
CONSTRUCTION.

5. ALL WORK SHALL BE PERFORMED IN ACCORDANCE WITH PENNDOT
SPECIFICATIONS.

6. ALL WORK PERFORMED WITHIN THE RIGHT OF WAY SHALL BE IN
ACCORDANCE WITH PENNDOT STANDARDS FOR ROADWAY
CONSTRUCTION.

WEST CHESTER, PENNSYLVANIA
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EAST ABUTMENT DETAILS AND NOTES

S-401
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PRELIMINARY DRAWING

MASONRY NOTES

1. ALL MASONRY WORK SHALL BE ACCOMPLISHED BY QUALIFIED STONE
MASONS THAT ARE APPROVED BY THE ENGINEER.

2. MASONRY RECONSTRUCTION SHALL UTILIZE EXISTING STONES FIRST AND
THEN THE REMAINDER WITH NEW STONES AS NEEDED.  PARTS OF WALLS
THAT ARE RECONSTRUCTED SHALL MATCH THE CHARACTER OF THE
COURSING IN ADJACENT PARTS OF THE WALL.

3. NEW STONES USED FOR RECONSTRUCTION SHALL MATCH THE EXISTING
STONES IN TYPE, SIZE, COLOR, AND FINISH.

4. EXISTING MASONRY THAT IS TO BE RECONSTRUCTED SHALL FIRST BE
DISMANTLED AND THE EXISTING STONES SALVAGED, CLEANED, AND
TEMPORARILY STORED.

5. PRIOR TO THE PARTIAL RECONSTRUCTION OF MASONRY, IN AN AREA
APPROVED BY THE ENGINEER, CONSTRUCT A SAMPLE OF
RECONSTRUCTED MASONRY THAT IS AT LEAST 9 FEET SQUARE IN SURFACE
AREA.  ONCE APPROVED, ALL RECONSTRUCTED MASONRY SHALL
MATCH THE CHARACTER OF THE SAMPLE AS DETERMINED BY THE
ENGINEER.

6. MORTAR USED IN REPOINTED SHALL BE BASED ON NATURAL CEMENT
ASTM C10 WITH A (PRELIMINARY DESIGN) PROPORTION OF 1 PART
CEMENT TO 2 PARTS HYDRATED LIME.  28 DAY CURED SAMPLES OF
MORTAR MIXES SHALL BE APPROVED BY THE ENGINEER PRIOR TO
MASONRY REPOINTING OR RECONSTRUCTION.

7. EXTERIOR EXCESS MORTAR COATINGS ARE TO BE REMOVED USING HAND
TOOLS AND SMALL PNEUMATIC POWERED CHIPPING HAMMERS WHEN
APPROVED BY THE ENGINEER TO EXPOSE THE NATURAL STONE FACES.
AVOID DAMAGING, LOOSENING, OR WORKING LOOSE THE UNDERLYING
STONES.  WHERE REMOVAL OF EXCESS MORTAR WOULD RESULT IN THE
DAMAGE TO THE STONE, THE ENGINEER MAY APPROVE LEAVING THE
EXISTING MORTAR COATING IN PLACE.

8. GROUTING OF EXISTING MASONRY SHALL BE ACCOMPLISHED USING A
NATURAL CEMENT BASED GROUT.  INSERT GROUT INJECTION AND EXIT
PORT TUBES INTO MORTAR JOINTS. SEAL MASONRY JOINTS AND CRACKS
PRIOR TO GROUTING.  INJECT WATER INTO MASONRY TO BE GROUTED
PRIOR TO GROUTING.  GROUTING SHALL BE DONE IN LIFTS FROM THE
LOWER INJECTION TUBE UNTIL IT EXITS THE UPPER TUBE.    CAPTURE ALL
WASTE GROUT.

9. REPOINT ALL DETERIORATED AND LOOSE MORTAR JOINTS.  JOINTS THAT
CONTAIN SOLID MORTAR ARE TO REMAIN.  RAKE LOOSE MATERIAL IN
JOINTS TO BE REPOINTED TO A MINIMUM DEPTH OF 2 TO 2.5 TIMES THE
WIDTH OF THE JOINT USING HAND TOOLS, BRUSHES, AND LOW PRESSURE
WATER (40-60 PSI).    PLACE MORTAR BY HAND OR USING A PRESSURE
GUN WHEN APPROVED BY THE ENGINEER.

10. CLEAN MASONRY IMMEDIATELY AFTER REPOINTING OR GROUTING WITH
WATER AND NYLON BRUSHES TO REMOVE EXCESS MATERIAL AND
PREVENT STAINING.

11. STONES SEPARATED INTO LARGE PIECES BY HAIRLINE CRACK TO REMAIN
UNLESS OTHERWISE DIRECTED BY THE ENGINEER.

12. STONE FACE TREATMENT WILL BE CONSIDERED AT CONCRETE CAPS.
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Meliora Design 

259 Morgan Street  Phoenixville, PA 19460 

T: 610.933.0123  F: 610.933.0188  www.melioradesign.com 

January 12, 2017 
 
Maya van Rossum 
Delaware Riverkeeper Network 
925 Canal Street, Suite 3701 
Bristol, PA 19007 
 
Re: Headquarters Road Over Tinicum Creek 

S.R. 1012, Section BRC Headquarters Road / Tinicum – Draft Categorical Exclusion Evaluation, dated 
November, 2016 

 
Dear Ms. van Rossum: 
 
Meliora Design has reviewed the Draft Categorical Exclusion Evaluation prepared by A.D. Marble.  It is our 
professional opinion there is not sufficient information to support a Categorical Exclusion for this bridge project 
based on the information provided in this draft evaluation and previous documents reviewed by Meliora Design.  
Categorical Exclusions are issued when there is sufficient information to determine that a project does not 
individually or cumulatively have a significant effect on the human environment.   
 
This Draft Categorical Exclusion Evaluation makes two major assertions to support the issuance of a Categorical 
Exclusion for this bridge project: 

 

1. 23 CFR 771.117(d) (13) supports a Level 2 Categorical Exclusion Evaluation 

 

2. No unusual circumstances listed in 23 CFR 771.117(b) will result because of this proposed bridge project. 

It is our professional opinion that the Draft Categorical Exclusion Evaluation does not support these to assertions 
for several reasons.  First, the CEE is unclear as to which item under 23 CFR 771.117(d) this document refers to 
since there are only a total of 12 items listed under this section.   
 
Significant Environmental Impacts 

 

 No recent and up-to-date Hydrologic and Hydraulic Study has been performed on the proposed bridge 

design to demonstrate and support the assumption that altering bridge abutment locations, altering the 

number of bridge piers, and relocating the flow path of the stream underneath the bridge will not cause 

either individual or cumulative impacts to Tinicum Creek. 

o CEE suggests stream would become more “free flowing” and have “less deposition of sediment” 

which may or may not benefit Tinicum Creek, an exceptional value stream with a migratory 

fishery.  More study needs to be provided which supports the assumptions that changing the 

hydraulic conditions at this bridge replacement will not negatively impact a valuable natural 

resource. 

 305 linear feet of Tinicum Creek are proposed to be regraded to include 2:1 side slopes and riprap 

armoring for scour protection.   



 
 

 
 

Meliora Design 

259 Morgan Street  Phoenixville, PA 19460 

T: 610.933.0123  F: 610.933.0188  www.melioradesign.com 

o Previous PennDOT comments to Meliora’s previous letter noted that this project is only focused 

on the immediate area of the bridge replacement and does not include upstream or downstream 

measures to alter Tinicum Creek.  Project boundaries and project scope need to be defined in an 

up to date document so that impacts can be assessed and commented on.  Changes to bank 

slope, alignment, cover material, and vegetation type alter the characteristics of the stream by 

impacting habitat, temperature, water quality, and flow. 

o The project disturbance will require the removal of 13 mature trees in the area around Tinicum 

Creek.  This indicates that the footprint of disturbance is being increased beyond the existing 

bridge.  Typically, an existing bridge replacement would require very limited disturbance outside 

the footprint of the existing bridge, but because this bridge is doubling in size, that assumption 

does not apply to this project. 

 Tinicum Creek is an Exceptional Value (EV) waterway. 

 Tinicum Creek is classified by the National Park Service (NPS) as Federal scenic River within the Lower 

Delaware Wild and Scenic River. 

 The Headquarters Road Bridge Over Tinicum Creek has been impacted by altered flow regimes from 

upstream development and the interactions with this changing hydrologic condition needs to be 

understood. 

o The role Headquarters Road Bridge plays in the Tinicum Creek ecology is only understood 

through study and analysis of environmental impacts, none of which will be known if a 

Categorical Exclusion is granted. 

The above-listed points are an indication that the impacts of this project go far beyond that which would allow for 
a Categorical Exclusion to be issued.  There are ample unquantified environmental impacts and controversy around 
the impacts of this project that require the due process of an Environmental Assessment at minimum as called for 
in in 23 CFR 771.115 that are not being given merit in this Draft CEE document.  A Categorical Exclusion was not 
intended for circumstances similar to this project where there is the potential for significant environmental 
impacts or controversy on environmental grounds. 
 
There is no acknowledgement that the relocation of the bridge abutments, construction of a new bridge pier, and 
the removal of two existing piers will cause additional disturbance and negatively alter the hydraulics in the area of 
the Headquarters Road Bridge.  This major alteration of the bridge structure within Tinicum Creek will without a 
doubt create impacts that have not been evaluated or quantified.  This work to evaluate impacts, both individually 
and cumulatively, needs to be completed.  By allowing a Categorical Exclusion to the project, important analysis of 
this project will not be conducted from an environmental impact standpoint.   
 
If you have any other questions or need additional information, I can be reached at  
(610) 933-0123 or MarcH@melioradesign.com.   
 
 
 
Sincerely yours, 

 

  

Michele Adams, P.E., LEED AP Marc Henderson, P.E. 
President Water Resources Engineer 
 



Headquarters Road Bridge – Coring Tests 
McMullan & Associates Report 

March 18, 2014 

Background 
McMullan & Associates was retained to observe corings taken from the stone masonry piers and 

abutments at the Headquarters Road Bridge near Tinicum Pennsylvania.  We visited the site on January 

24, 2014, February 20, 2014, and March 27, 2014 in order to observe cores taken from the piers and 

abutments under the supervision of PennDOT consultant, Mike McAtee of Urban Engineering.  This 

report contains a summary of McMullan’s observations and findings. 

Coring Procedures 
Cores were taken with a rotary core barrel by Pennoni Associates under contract with PennDOT 

consultant, Urban Engineers.  An electric rotary drill with a 2.75 inch diameter core barrel was used to 

horizontally core the East and West Piers and East Abutment.  Core material was extracted and saved in 

a wooden box.   A small amount of water was pumped into the barrel for cooling and lubrication.  The 

core barrel extensions were 15 inches long.  After drilling the length of one barrel, it was withdrawn and 

another 15 inch section added to extend the core length.  The depth of the cores varied slightly up to 

about 40 inches.   The core barrel machine was fastened to a stone at each location using an expansion 

type anchor placed into a hole drilled into the stone with a rotary hammer bit. 

 

Figure 2 – Core drill setup on the east face of the East Pier with 
the drill machine fastened to the stone 

After measurements of the core hole were completed, the core holes were patched with high strength 

mortar flush to the surface of the stone.  

Due to snowy weather and high water, a total of 3 days of coring were needed in order to core each of 

the piers and abutments.  A core was not extracted from the face of the West Abutment due to high 

water, but a core was taken from the adjacent north side wing wall and this core is assumed to be 

representative of the conditions at the abutment face. 

Figure 1 – North Elevation of the Bridge. The Arrow indicates the 
East Pier 
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Coring Findings 
The cores holes were observed using a flashlight and photographs were taken.  Measurements of the 

widths of the face stone were taken.   The widths of the stones beyond could not be accurately 

measured due to the small diameter of the hole and the angle of the tape.  The material inside the core 

barrel was photographed each time after it was extracted. 

 

Figure 3 - Core hole on the East Pier 

The 

 

The table below summarizes what was found at each core location. 

Core # Location Observations 

Core 1 East Pier, about mid 
height.  43 inches 
below the bottom of 
the concrete 
encasement around 
the steel beams 

Large stone exterior course, 20 inches in width. Exterior course 
height 13 inches.   Smaller stones in interior with apparent random 
coursing.  Fragments of mortar attached to the extracted stone 
corings.  Gap between stones observed at back of core hole.  At the 
back of the 35 inch long hole, the coring bit cut 7 inches into a 
larger stone at the back of the hole, but not all the way through 
when coring was terminated. 

Core 2 East Pier, near the 
bottom, 72 inches 
below the concrete 
encasement 

Large stone exterior course, 17 to 19 inches in width.    At the back 
of the 37 long inch hole, the coring bit cut into a large stone but did 
not go through the stone.  Large stones have small gaps between. 

Core 3 East Pier, near the 
top, 17 inches from 
the bottom of the 
concrete encasement   

Core taken through smaller stones near the top of the pier.  
Exterior course of stone 9 inches in width.  Grayish sandy mixture 
observed between stones.  Core length 28 inches. 

Core 4 West Pier, 60 inches 
below the cap, 
roughly mid-height 

Core taken in smaller coursing height stones.  Stone length was 19 
inches. Grayish sand observed between the stones in the core.  
Smaller width stones near the back of the hole.   Core length 36 
inches. 

Figure 4 – Extracted core material from the East Pier 
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Core 5 East pier, near the 
top, about 7 inches 
from the bottom of 
the beam. 

Core taken in smaller height stone course.  Exterior stone width is 
4" wide.  Many smaller stones seen throughout the length of the 
core.  Core length 25".   

Core 6 East Pier, near the 
top, 17 inches from 
bottom of beams. 

Exterior stone course 18 inches in width.   Total core length 36 
inches. 

Core 7 East Pier, near the 
top, 17 inches from 
the bottom of the 
beam. 

Exterior Stone course 9 inches.  Total core length 27 inches.   At 
end of core, the barrel cut into a stone but did not go through it.   
Stones within the core appeared to be longer in length. 

Core 8 East Abutment, about 
mid-height.  20 inches 
from the bottom of 
the beam. 

Exterior Stone course 24 inches in width.   Core length 36 inches, 
then into soil, likely clay. 
 

Core 9 West Pier, 15 inches 
from the bottom of 
the beam 

Width of face stone is about 5inch with a 9 inch stone behind it.  
Loose material was found from 18 inches onward towards the pier 
interior. 

Core 10 West pier, 12 inches 
to the bottom of the 
beam 

The width of the first stone was unclear.  Small stones were found 
throughout the core depth of 26 inches. 

Core 11 West Pier, north face 
of bull nose, about 
mid height 

The face stone is about 14 inches in width.  Behind the face stone 
there is loose material with some roots and clay visible. 

Core 12 West Pier, about 5’-6” 
below the beams 

The width of the face stone is about 12 inches wide and behind the 
stone there are voids and loose material. 

Core 13 West Abutment, 
about 3’-9” to the 
bottom of the beams.   

The width of the face stone is about 14 inches and there are 
smaller stones and loose material to where to the end of the core 
at about 22 inches. 

 

In general, at the lower part of the piers, the face coursing of stone was found to be 14 to 20 inches 

wide.  The interior of the pier at this location is between 20 to 24 inches wide, and appears to filled with 

larger stones and mortar. 

Near the top of the pier, the width of the face coursing of stone is apparently smaller, and varies 

between 4 and 18 inches in width.  Six of the eleven cores were taken near the top of the piers.  The fill 

behind the face stones near the top is composed of smaller stone, sand, some clay, and remnants of 

mortar. 

Mortar was observed attached to some of the pieces of stone that were extracted from the lower cores.  

These lower cores also contained a sandy material that could be deteriorated mortar. 
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Figure 5 - Piece of stone extracted from pier with arrow indicating mortar bonded to the stone 

One core was taken in the East Abutment.  The face stone is 24 inches thick and the total wall thickness 

was measured to be 36 inches.   

One core was taken from the north wing wall near the West Abutment.  The face stone is 14” wide.   

 

Interpretation of Core Test Results 
The stone piers are constructed with a Coursed Rubble type of masonry with larger squared stones near 

the bottom of the piers and smaller stones near the top.  Coursed masonry and Squared-stone masonry 

typically have more compressive strength than Uncoursed or Random.  See figure below for a graphic 

representation of the types of stone masonry. 

 

Figure 6 - Graphical representation of the types of rubble stone masonry (AGS, 1932) 

The piers are constructed with larger coursed and squared stone near the base and smaller coursed 

stone near the top.  The face stones were measured to be between 18 to 20 inches in width except near 

the top where they were measured between 4 and 18 inches.  The 20 to 24 inch space between the face 

stones is filled with larger stone and mortar near the base of the piers and filled with smaller stone, 

deteriorated mortar, and soil near the top.  It is unknown if the soil was part of the original fill or the 

result of creek sediment deposited during high water.  A cross section of the pier is indicated below. 
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Figure 7 - Cross Section through the pier as interpreted from core results 
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This type of stone pier can be rehabilitated using stone restoration and repair techniques that have been 

successfully used on other historic stone projects.  There many sources of information that contain 

descriptions of how stone structures can be rehabilitated such as the PennDOT Stone Arch Maintenance 

manual.  This manual provides guidance on general stone structure repairs that would apply to the 

Headquarters Bridge as well as guidance specific to arch stone structures.   

The abutments are constructed of coursed and squared stone masonry that was measured to be 36 

inches in thickness.   The abutments can also be rehabilitated using stone restoration and repair 

techniques similar to the piers. 

 

Respectfully Submitted,  

 

Douglas E. Bond, PE 

Vice President 

McMullan & Associates 

1861 Wiehle Ave 

Reston, VA  20190 
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Mat '2 ,2008

Post Office Box 39
Erwirrna. PA 18920

l\ls. Carol Lee, Chiel
Natjonal Register Review
Bueau for Historic Presen,ation
Penqsylvania Historical & Museum Commission
commonwcalth Ke) stone Building,2nd Flooi
400 Nonh Sueet
Hanisburg. PA 17120-0093

RE: RIDGE VALLEY RURAL HIS'f. DIST.
Tinicum Township, Bucks County, PA
National Register Alrlendmenl

Dear Catol.

I am pL€ased to include for your review al amendhent to tle above Ridge Valley Rural
Hisroric Dislricr, plBced in the National Regisler olr July 24, 1992 A number ofresidents
of the comrnutity expressed ao intercst in further clarifi ing the importance ofthe two
fords a:nrd six bridges contained wilhin the district, as well as lhe disrict s overall abilily
lo convey transportalion solutions for over 200 years.

You already have on hle the initial nomination Bxd associated maps and photographs. I
am including berc\,lith addidonal 15 photographs ro supplement the subject mater. For
your inilial review I have included color photos. These wjll also be available on disc for
fioal submissir)n. as $,cll as black & whrte prints.

PLease feel free to callme rvith an;; questions, 610-294-3015. Thar* you.

Sincerely,

Kathryn Arm Auerbach
Preservation Consultant



8 5 1 E 5 ] ' ? E E E  1 1 :  E 5 t E l F ! ! . 1 E ! : : :L ]EPE-]H FIN-F l I I P-GE '2

Un|l.d gLt. D.p..lhr{ ol in ht..lor
ndod P.rft SrYld

Ndlonsl Rog|lt r ot Hislodc Placcr
Rcglsirallon Fom

Thr rDrm n ld r. h Mrnarh! or dqr.t't d.tsmridtu td nd'vdu.t Drpb,iss aM d4i6 se tdMn! h d lb cs,c.! nt rod mrrsp ot rtuon &a rad&it)" r# txr6|l Bsstu Bdtdh 15"J cMpk6 *h rsm by rufr,n! I ^ ..6ppopir. d db ' . € i q rh .h tnd l s ! o ' r s t . t shdgd r rp to tuo r t osnhn€eJn ' " r d .d ,  r i . , t r : " o "ppoo i ; r . , o , a * " ,
ed rd or .ignrbn.., stu nry cr.{.'rd Md akd8!l)i.! rmm rtu r.tuudsr Frd..,difi.t
uer d..ll (NPs Fm rosotul ub. ryp.rdrr, hrd pe.s, d 60u1.,, b @Dbt 'r ur.

hisro.c ns6 p idq.  Val ley Rl l rar  F isror i .  n iaf r i . f  -  ArEnatnent

N , /  Aotl.l narn a/$t n0rnb6r

EncompassirEl al] of Sheep ltole Road, parts of Aeurcar|!,css..ry drr or sneep role Roao, parLs ot fleadquarters, ceig
6ll.d & nlmb.r 'IFl-!-r, p6.t Irj'l I ahrr p!,hrFr ai 1 I p^rdq I r,or tor puUlcaior

clry o, 1M ---@!Ct1ille ,.' - E vicintry

s|A|d- Pennswlvania co& pA- cllnry R|cks codo,ela ztp codo 1a942

I
I
I

H11ll ,
i

j

tu h. c..,en.d Mb'r J,* h. \no. ire4 F{..fut k s er*. , *,.oy , .4 rr,a n" - r-,o
r rBr b d.r..rn,^M o. dcbinr trd! !h. oNqdrp $d.,-c| b. 6r'.rM! '.or.ri ,i ,io M,b! Asd, d{br as, .nd nd, h. pd4u j !m Fhdo{r hrffin,. d or .. J6 c.n "u er r r *an r* r;;n
! igr ! 6 d dji. ^{'d_F60rr? LnEi. q,,('.r* ronaoi

rdrdy ! dlffi L rd.r!. iu 9* @nntulb M w dtrbn, .m'lM. r

h nr.cnr... rh6 rbFdy ! tud O aor na ns 6" 1n"", 
"*r* 

-*. ln s* *,*o"" ** r.Gn r

5r.rtur, or dhm.nbe ollL.drtd.
_'-''n!lr_-*

hs'rb,..n,t 'n h. e.o!.ay B
t . d 9 d n h e l M B l F . g i d e

Ll s- drruorbi s€d
/] @cn M .,s,k 'or s.

L.n@d ron d€ N mrl

,  o iM '  r sxg& i )_
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*#*;l#*r€lr-r!rar 
jistoric Distric! Rpcks  fd r .n tv ,  Pcnnsv lVan ia

cluilY:on$*b

OM.r.hip ol Pr(rFdy C.ia!o.y or Prot dy
lchrk . frr-.y b.xd e npr4l lckr orry oi. b.r)

fl pnvale

L ArblJesist€

t t
It.h. ol r.lrbd firltlp|. prot rty lltllng t'o'nb.. ot coiltl|both! ...oure- prytourt tdd(Edt N/ t pDFrt I i.r p.i o. . nuiior ,tD.ny r tr{ I ln th. I.ilirr|3l F.g!rt!r

N , / A

! publiilFed*El ll slrud!€
- obt.cr

Nuhtr o,f R.lqllrcB wllrl. Frlp.dy
iD. nol '*rud. pd,1o!ry 'tr.c rse

Contdbling No.onrrlblihg
so 1I

F bulding{s)
E dilticl
I site

61

l€md .&!.'t rEn idr@gT) tEnir cd4€oB rim i^*/edbBi

Srnq,Ie-A{el1i nq
Agricul  Eure Aqricultural ouLbulldtnS
Aqriculture SLordqe

Aoric,,l f1,ral Fiefd
Transportation Rodd related

&lhlr.crur|r Ch|.lfl c.!on
lEdor c.rldrn I'm du6r.i') lEii.r c.rpor. tom ndrude)

other: llernacftir sF Pennsylllatril round.lon _,SlaDe
Other: Meta] Truss wr[! Sto]4e
other: Concrete Arch & Eean Clapboard -

,oor SlslC

ofio, ttleLal- eEeeL

(ctadibd ih. nir.ik 8nd cdd col.rEn or rtu FoFrt 6 oi. d 'w condnudron d! )

Anendrenl lo existing 3 page deecription,
gee attached continuation sheeLs, 7 page description.
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_qi{€S#*L}Jll!a:.H 
i 5t oric DiaL! ict #*i*J;*rp$z,LPe-o!Fr'lvani 

a

ADCic.$t Xdond R.gld.. Aril. r
lM:|it a i oiod n o n b d e lo, I h. d tr a I a q u a r't h s rhs pmpen,

d A P..psrv is ssgociand wlh ewnts lh'l haw mada
a signrfcani co.libdion o ih. boad Pan€rB ol

- B Prcperty E aslocEted w n $a lws ol pe€on8
sEiiiican h tur p39l

6 C erop"rry emlooiee tte Oslincliv€ ch{6clerl61i4s
ot a lyp., peiod or method ol @netttlclis or
.epres€rrc ft. work ol a ha!t€., or pd9363las
high artislc val!6s, d r€pro56n13 s 6€niiidnt and
dlstkgubhablr entrly {hos€ @mpononF Eck
ndividlal dslirct on.

tr D P|opony ha3 $dtu. d 16 lihry lo yrold.
ntdmaihn impana.i In p.€hi6io,y d h 3tort

C.lt..a CodLL {onr
tMad "r i^.n h brd rh't aptit)

I A *n€d by a Bligiotra irctlutioil o. u€d jor

rorc|ou purpcoE

. B r6Md lrom ds disinal locsh

tr C . binhpli.e or graw.

! E s r€.ondndEd blld|ng, obFcr, of stuclud

-F a connEmordiv€ prop6ny.

n g b.€ rh$ 50 Fars ol as6 oi achi&€d egnltlcanc€
wnhin lho P&l 50 y€aG

. rnFZ !  Rr1r , r  nFuar . {mFnt  Par  Lem

ArchllecLure
^-E i . '  r  i ,  ' ra

rr.4!gte4 4!&n

Pnlod or (llgnfilcln..

lcmr6{ f c'6M B { r3,kd tuv.)

Nel  aon,  TnomFr

H.mdvt sltllmc|t olshntllcllc. Buchanan' Andrer't
tExprs'n rh. rtnrrds or lh. pr.'p€rt * d.., *' d*"@

l. ldo. Bbllitqn lw F.fir'c.r
glbllogrrpny
rcre rh, b.ok, drcio!. and frr s oid or mrc Mndrd ih..b I

Prlvrdr. docum.nlroo.i on 610 (NFE):

- Dr€limns.y d€lermindion ol lndlvidlal lrsting (36
cFn 64 ha! b6€n dqusstsd

F preioully lErod n tio Natiorui F69l6lor
O p€vloully dat€rmin€d erigibr€ by tho NalEnal

daEignared a Naton€l HiBtoic L.ndmark
r€corded by Historc Amt/ican aL dinq6 S!tu€Y

rocord6d by H slonc Ame.icai Enginerng
FeDord ,

!
I

.

, lliri-ii.'Adinloacar

Prln ry loc.lton oi rddltid.l drlr:
n $al€ H3lo,r Prese&aron ofiico
a Oth€r stare a!€nay

- Lo.6l govsrnm6nl

Xl orhsr

4-flgrbcgIr !!._QeLter_Ri.r__lip?innai PA
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"R*i9tsd*1"+8'l!.d'Illis 
Lo! i. Di sE r i cE

E 5

Hi*#.lg+* ruo*Yr"uniu

AcrLc. ot Pmpody aporoxirnateLv 525_acre5

(F6.dddri.r ufl, d*€@ o . @d6u.uoi .h- )

| ! e i4-1 8J4.9J | 4' 48 ' 2l 12 ,e
z 11,€ B1&_8Q, L! 4 4s o 88 ol

vrt l Eoondrry O!.cnpdm
ry m s srnslon ,hd )

See original ncflinaEion.
Eor.dry JEollc.dd

r ! I !  : 4 8 8  6  2 0  [ , 4 i 7 , 9 0  B , d

o i"& "il'?i: n 'or ffji:,qt rs

See original nomination.{Exdrrn *y rh. bqrner so srdt d.onrh€rih d}

r€mann€ ,klhrvn Ann Auerbdcn, preservdri.-, 
tle lj:l_

elmdi a numbs Poa! Office Box 19

cit d lwn Enri nna

lol€ohond 610-2S4-8035

stats PA 2D cde 189?0 -

sheeta, sect.  9 -  I  EheeL,
S€ct.  7 7 sheets, Sect- I  _ t l
P h o t o I n d e x - 2 e h e e t s .
Photo LocaEion Mdp

A U9GE r$p O,5 o. 1s nndr rort€!) indicsnng rh. trEp€ny.s rocsrsr.

a ll*lrch m!! br tuio.c dtsr.toi6 a,n p,op€r{.6 havhg ls.ge ac|.o€€ or nuhrou! r.rourca!,

35 viei{s

Ftopro..ftEtiw ltxl i!(| whtt. piotognptu ot Os p,op€rry

icher iih rb SaPO or FFC r*."y rddnh4| i.nr)

'h'! h d hd r.(4d d sHPo t

sllt€ - !P co4o

P.Fm|r R.do.rb' Ad 9rlLtud: thd btomrloi L ben0 .ol.d.d I or |lldodc pi..{ to .omG

"d"d.,6 
- s i.?o;..t. q t;r';;; ;;";; -

b , r b 1 , 1 6 .  ,  d , F , ^ ,  _ d  o v B  ( - n d ; . ^ -

f t s r ,d - .oc  ?o / :o



Nts Eor lo-900-r
(3-36)

Unit.d Stat.r Depaltaeat of tjl. Int.!io!
Nalional Pa-k S.aic.

Nreional R.gLst.r o!
continuation She.g

. -e : : i : n  r , . r l : 1

AI,D!ov.l, No, I02{-0016

gi! toElc PLec€r

--_t-
RID(lf- \ j , \ l . l . l lY l{ l l  l tAI. I  I ISTOIiIC l)ISl RICT

TinicLun lo$nship- BLlcks ( 'o.. P,\

The Ridgc Vallcr RLrral l l istoric I) istr icl contnir ')s tfansportation nelwork thal presenls a
|ange ol road tvpcs and slream crossinls that denorstr i t te in phvsical reali ly thc
cvolutiol 01-rural passagc l ioul the mid-181r'centLrry through the latc 1930 s. Asthc
namc implies. the distr ict is conpdscd ola scries ol seologic pronrs or r idgcs separaled
with narro\\:  strsi l ln val levs inciscd t l iroul lh thc rock. wilh intcnnittcnt broader rcspilcs ol '
rneadows and t iclds. Nearl) 459i, olthc roads arc dirt or rLnpa\'ed parh\ra),s sl ightl t  morc
than one-Lane \! ide that lol low the diclatcs ofthe ruggccl topographt. Anothcr 22% are
unnaLked macadanr ofnarrorv t\ \o-lanc uidth altd the rcmairing 33o; are pavcd t$o-lane
\\ ' idc rural col leclors u' i th standard centcrl inc ntarkings and minimal grirssv sholttdcrs.
l'hc roads are lined uilh lrccs or adjoin mcadorvs or strearns ancl follo\\, the nalural palhs
carved bv the strorq f lo\\ ing crccks out oflhe surrounrl ing shale rock and cl i l ls. Stream
crossings are cncoLnltcr'cd eighi tintcs \\'irhin the dislrict. t\\'o crossings arc natllral 1brds.
thc rcrnaiuder one lanc briclgcs dating from lE1210 19i6. lhc I 8 I 2 piers and abutmcnts
record thc s]ran capabil i t ics of t imtrcr berl1l bridgcs ofthc ealr l iest l lcncratiol l .  three ntetal
truss bridues contrast the Pratl  ponv tt-Llss dcsigrl l iom its l lrst period ol popular usL: | l t
rural arcas iD thc 18130 s (a N!-lsor & l lLrchanar bfidgc) 1() laci l i tat ing rL[a] necds via thc
WI'A progfams ol lhe l910 s. Ihccarl\  rnd quickl! acccpted Ltse ofrcinlbrccd concrelc
cdn be seen \4' i lh thc 1909 conorele arch. and lheu dre concrctc cncasing ol stecl bcams
tbr i ,r 1917 bi-span and thc 1919 rr i-span rebuild olthc rvooden bcam brldge. The lasr
thrcc are also thc wolk offrol i l lc aod ||Lented countv brldge enginecr and local archrlect
A. Oscar \4ir in. As a col lection. the r 'oads i lnd bridgcs prcsent a trrvel ing cxpcrcn!c
closer akin to thc |as1 than the present. Wilh roadside amcnil ics slLch as sture \\ 'al ls.
board and spli t  rai l  t tncinq accentinr l lelds. Incadorrs. rvoods and historic houses and
harns, lhe distr icl maintains cxccptional interri t) and historic conlext.

There are ser,cn public roads \\ithiD the district boundar-ies covcring a total length ol
approximalel! 4.5 rni lcs. C)vcr t lr 'o ni les. or ncarl\ '451/o. o1 the roads arc unintprovecl
packed dir ' t .  namell l lunkcr I I i l l  Roiid ancl Shecp I lolc Road and a srnall  port ion ol Tabor
I ioad. ' Ihcsc 

to*'Dship pLrbl ic thoroughlares are !!raded paths a!crasing aboUt l2 fccl
\\ idth. euough fof cars to carel ir l l )  pass. In Llr l  scasons lhe dirt is a dust) fcd powdcr
created l iom lhc red shalc rock rn(l raturrLl\ blends inlo the adjoining landscapc. Bunker
l l i l l  and 

_lalror 
Roods l lre i11 lhc nrosl rcmolc northerl\  porl ion olth. dislr icl \ !herc thc

geolog) quickl,y asccmds to higher elevations causccl bl harder rock fornrations ancl
srvanrps and as sLrch are nrugcd. narro$' palhs Lndicativc ofthcir 18tl '  centLrrv appcarance.

Tabor l load is thc shoftest (appro\ 900 lccl in the distr ict) and is prcscntly closed t<r



Nls ' .oa 10-900-r
(  l - t 6 )

Unit.cl Stat.r Depalt!€nt of th. Int.!io!
Nacional Part Soflac.

calE agr,lovd No. I02a-ool3

N.! ion.I  R.91!t .r  o!  8L!!o. ic plsc€,
continu'tion sh€'t RI)CE vALLLy Rl-rltAI HIs roRlc l)ls l rircr
: e : t i : n  n . : r , t c r7  : , r ; "2  T in i cu rn  Tow.sh ip .  l l ucks  ( l o . .  l )A

autofiobi lc lral l ic. I t  enrcrs lhe dislr ict l iorr th. Dorlh\\,est along thc Rrpp Clreek and
s l ccpsha lcc l i l l . sand jo insBunkc rH i l l  a l l heupper  fb rd .  Bunke r l l i l l  Ro id l * i r han
appro\imate lotal dislancc in thc distr ict of '+.550 leet) lol lo\rs along rhe to\\,nship l ine
n-odh ofthc distr ict, then tums southerlv jnlo l  inicLrm and clo$n rhc geologic 1.ault to the
Itapp Crcck. Thcfordoftcnhastheappcaranccolasl i l l  pond in thc ireek, as i t  is void o1.
largc bouldcrs and has a i lat rock hofton. I ' ralf icorerthc yearshasalso wiclcncd this
port ioD o1-thc creek. Bunl<cr Hil l  I ioad simply cl isappears bencath the $.ater and
rcapperrs on lhe othcr siclc. Rapp Creek bcnds to piuallcl the road on its east sidc .r!di l ]sl
rock oulcrops rnd $ithin a sho|1 distance l lunker. I I l l l  Road again must cross thc crcck as
the waler makcs n S c!D.\e to thcn run on thc *.estcrir sidc oi lhe r.oad. l .hc area ncaf
the uppcr lbrd is clearcd l()r an old lerlnslelrd. bul the balancc ol. land along I lunkcr I I i l l
rs woodcd with shale cl i f '1i and ourcrops. fhc rolt l  path in placcs is cut inro rhc rop
surl ice oflhe lround l iom lears ofuse. \alLlral \ \ .oocl land !egctal ion l ines thc roao and
adjoining lnndscapc adding io lhc rcmote cxpcriencc. As the roacl approaches Cla! Riclgc
thc laudscapc opens to the northeast to another larmsterd and cleat.J mcadorvs. One ol
thc two concrete bridges on Clal l l idge is r. isible fr-orn the sjde, irnrnediatcl!  to thc $esl
oft lc Bunkcr l l i l l  inlcrsecl ion.

Shecp Hole l load is rhc longcst foad in the cl istr ict. efproximatit lg onc l. t l i le ot 5.100 icel.
as \\ 'cl l  as bcing Lrnimprovecl dirt.  I t  bcgiDs at the Gcigcl Hil l  I load l lr idge,. just belo\\,  l t le
conflucnce of Rapp Crcck and Beaver Iiun into rhe l inicum Crcek. It fbilows solfi atong
the Tinicum Crcck. gencral l) favofing thc meadou sidc ofcr-eck and providing viervs of
the stccp shale cl i11's A pajr o1 Pral l  Pony h.uss stcel bridqcs l iom cr. l916 carry ttrc roact
across thc creek at rpproxirnalel l  one-third and thrcc-l i l ihs dislanccs along the iength o1.
thc road l\ , l icl-! \av bcl$ecn thc bridgcs is a pull-olTaloug thc creek for a \.atering hole..
or nrore hislof icel l \ ' .  thc shecp dip. I  his st i l l  pon,: led port ion oflhe crcck is acccssiblc
cvcn loda\' .  \ i ie\\ 's ofbroadcr sheep neldou.s. l ields and historic larnrsleads are
charactcrist ic ol ' lhe landscapc alonu this strctch. .\ f tcf the sccoDd bri. lge. travcl i jrg
southaasl. thc road is to the east oflhc crcek. but ou thc sleeper side. as lhe mcador,,.rano
rvas rcscrled lor renti l l  poncl andnti l l  racelt l  scne Chrisl ian frctz.smil l  on
Heaclquarters I load. As such thc road passcs dircctly. in front oftwo historic larntstcads
\\ ' i lh thc l leldstonc hoLlscs ard oLltbui ldings odentcd soulhcrl\ ,  to thc roacl and meaclotvs.
Approaching Hcadquaflers Rotd. Shcep Holc Rcracl is nearl),carved out ol.1hc shrle
blul l .s and is less thau ten l icl  \ \ ide in pa s. I t  runs hiqh to the creck bed lnmediatclY
ad.jacent and lerminales on the east ablLtnent ofthe I Icarlquartcrs Road Bridgc. *ith
vic\!s oflhc bridgc on its approach.
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Thc next t) 'pe ofroad \\. i thin the distr ict is thc pa'cd enhancc',ent oi.cl ir l  roads. . lhesc
arc narrorv. wincl ing roads \\ ' i th bareiv t\1, l .rnes passing und ou sl,,-,u1d"., n, pon"n,"n,
markings. l rvo roads cnter.ins drc area nu,n,t,. nn,,t,"ir.nna,o,,,rr.i i.,1 tr,i i" n""aand Red I l i l l - l lord. are ofrhi i typc uith a trxal lenelh offouglt l l ,5. l00 1.eet_ iLrsi snorr or' , r r c  r r i l c  r l . ' o  o t  J  r i . l ,  '  l  \  l ? i d _ . (  .  - r . . .  | '  i , . " ,  

" , r  
. i  , t , . . i  , r r . , ,  . , , . , J .

or.f lrchLng L, nt L,r gel f l i l l l {nad s rr Lravels casl frol] l  Otlsvi l lc anclrhe Durhan ltoad.
lt :  cross f irsl thc R0pp Creck rnd then Beavcr.RLrn Crcck bcfo.. u,a.nding o,, i  , , f th.
distr icl lo the cla! uplands knou,n histor. ical lv as the ..Swanus,.. 

l t  .""t i ,r '""r ' i i , . t l" .  u,
recornecl l0 Gcigel l  r i  * i th a clcstiuatio'olrhc Dele*are Ri 'er and ri-cnchto\!n. NJ.
Ir i l tecn hundred fcet ofClal Ridgc is ufiol11.in 1hc dish.icl with drc n"u 

".._t 
. l .ur.,ng,

lbrnrcrl l  lbrdecl unti l  1909 u,hen the concretc arch bridgc rvas buil t  over I leavct Run and
then in l9l 7 thc two span concrcte enca\(d sfccl bc.ul bldgc rr as buil t  o\ er l iapp (.reek
r  I l r r n l c r  I  l r . l  l { o - ,1 .  I  hc  . c r ru : r  , n ;  1 .00 t  f cc r  . ,  r  i : r r  R i , - l bc  I . r rn rs  r t  

"  
t " r i n , ,  r  l . o ,  t " ,

0 t l | a0 t \ t t  c t  . r s r t l u l l n \ \ J l o l t gB(c \ r fRL ln .  Th i s  co rnc r  o f the  d i s tdc t  i s  a  p ro lec tcd
meadowland vajIcl rvit l . i  larn buildings tuckcd rgainsl the geolog;. pr,rngs ,*a1 t inm
ihc , road .  ( ' h \ .  l ( i d l sJ { r , cJ \ i nJs . r l L ,nL the runandcL t r vcsa round thenubo l -oneo l the
rrJ e I Ulc\ xLtsr cros\rnc thc,lclrcl l  bridge lo cxlend \\estcrlv across the I lapp (.feek to(icigel I l i l l .  lhis laterarci is rhc- \\ .ct lancl and f lood plain oirhcconilucnc"i i : ,n",on
crccLs a|d is parl ial l)  \ \ooded. Approaching lhc Rapf Clreck bridge gl intpscs ol. l_c\\. is
O!erpcck s 13lacksmirh Shop complcx and the t icigel- l t i t t  nnad ni id!" at '" uisiL., l .  to r l ,"
soulh

Red I l . i l l  Road (rcughly 2.600 feeo fnci l iratcs rra\ el l iorn thc south into the valley ot
C'hrist ian frclz s grisl ni l l  and,,vas opencd in IIJI2 in response to the constmction ot t trc
I{eadquarters Roacl Bridge. l t  is cut inlo rhe sidc o1.a sh;lc cl i l l .ard lraverscs along the
cli l l  roughlv 40 lcct abovc the nteado\lancl. , \s such ntotlern gUiclcrai l  I ine.s thc oLrtsrcle(northN5t)rd!(,, t  rhc |uad unti l  r t  rnntoaches an hjsloric larnicon1pler on the south end
ol thc !t \ trrc1 ne.rr I  rrnkcnllcld Ru.rd Tfone enters thc distr icl f iom thc south alone lhts
road the heighlencd view iDto a broad l lood plain meadorv dcl ined wjth \\hirc Dlanl(
tencrne. grazing aninlals. historic stone buildings and the HeadclLraders I load f ir idgc
cl icits pastoral sercnil).

Thc remaining t\\ 'o roads in the dish.ict l lcadqLra(ers l load and (;cigel I I i l l  I toacl
comprisc one-third ol the road Ir l i lcal le (appro\. :1.500. and 2.900. ispcctivcly). lhel
afc clrssif icd as Pcnnl)OT rural col leclors rnd are palcd. t\ \ .o Ir, . ,a.r, i .r"r.r rr i th
s landard  ccn i c t l i nc  l na rk ings  a rd  n t i n ima  o r  n  \h ( , !  d ( . r \ .  I )U ( tn th . c r r l l r | l g i n !
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topoeraph\'1hcse roads ale often rr inirrar $idth for rr,,o-ranes arld rravc curvcs cxccccling
90 dcgrees \Vhile thc roads abo\.c Inentioned run nlostly north_sourth and along purt iorr i
of lhc l inicLrm Clreck. l{eadqua ers nnd Gcigell l i l l  Roacis are principallr.easti\est and
provide lhe crjt jcal l ink historical ly aml prcsenllv for points alone the l)clawarc Rir er
and.connectiols in Ncw Jcrscl to thc principal norrh-south ar.teri is ol.thc region. the
DLrrlan and Itaston Roads (in placcs comhined). I  he lattcr connccts cit ics i l  l -_aston and
[Jcrhlehcnt to ]h( no|h I rnt l . lorrncrlr thc Durhant lron Furnacc) \\ . i lh thc count\..sealof

l- l9l 
l : . t f) 

" 
I irnLl tormcr |8r 'ecnnrrl  scats 01 \c$ro!vn and l lr istol) and maior ; i ty of

Philadclphia 1() thc south. Doth roads, while passing along runs or branches olthe' l  
injcum (lreek. nlusl cross f inicLrm Creck and lhcrcb\ havc the oldcsl bridges $ithiD $c

disl icl  (and amon! thc olclcst in thc towrrsrrrpl.

HcadqLrarlers I lotd rras eslablishec] in the nrid-1Slr,ccntLtr1.as ar intcrcoLtnt].  anL
intcrstate path crossing rhrough the rr idrl le r)f l inicunt -fo\\nship 

1o thc De lnr,"are I l i 'cr.
lcr|J'  neer F-|\\ inna. I he sitc on the \\cst bank ol thc I inicunt Cr.eek alon! this foad \\as
de\cloped b) tbe larc l760 s br Chrisrian Fletz as an inlporranl grist mil l .  - l  

hc ni l l  r .vas
set out ol thc lo\\ l \ in! stream nteadows near thc \!estcrn shalc blul ls. no\\,odjaccnt the
Red  I  l i l l  i n l e rscc t i oD . ' l hcco r rb ina t i ono l themcado* ,sandas izcab leb rancho l thc
'I inicum (Heaclqua ers l lun) l 'ceding in from the cast al lo\\,cd the cafl_\, path oflhis road
to be dctjned around the ucalhercd shale prongs, a palh st i l l  usecl todty. F.ntering the
dislr icl f tom thc \\esl t i tc road circles uodh*ardly around a shalc blulJthcn turns
east$'afd providing u panolrIna ofthe grassi- mcado\ys ard historic builcl ings and
desccods do\\n along thc northcasl sidc ofrhe bluffbet$,cen thc stone house aDcl oaln ano
bends east\\,ard belNccn l'enccd pastLlrcs to thc Ilcadquarlel.s Iload Bridgc. This right
an{lc cfossing of lhe 

- l  
inicum (lrcek ends in a - 1 . '  inlerscction u,i th Shecp I lole l toad

enlering l iom thc Dorth ( lcf i) and I leadquarters l load continuin,t to the south (f ighl)to
lbl low around a Nerlhcrcd shalc nob and an historic bank housi thcn bcndinc blck
(roLrghlr 120 dcgrees) northeastcrl\  bet\\L-cn sruIL- \\r l ls rntl  l lcu.1i lr:rrrrrs l lr  n ro p.r.s
anolher hisloric farmslead on the soulh beforc leu!ing the distr ict. l .hc cxpcricnce
1ra\e|ng into the distf icr l iorn the east is similar * i lh passagc through $ooclecl hi l lsides
and walercourses thcn lurning sharpl) to unfold the sccne ol fcnced pestlrres and historic
bl l i idings ncar the bridge crossit lg. I  hc road. \\ ,hi le t\ \ ,olanes anal markcd, is
shoulderlcss lbr much ol- i ls course. traveling past natural crecks ancl runs. historjc slonc
\ral ls. shalc oulcrops and lcnccd pastufes.

Gcigcl FIi l l  l load also scrves as a cri l ical easl \ \csl conncctor frol l l  lhe I)c]r\!arc l l i lcr
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, . r n , i  l n n t c r  l ( r r \  |  t o  L l r c  l ( . J _ c  R , . r d  r l c r t , , r r .  R , . r  t ( . L r . i . l  . . o n r c (  l .  t  l o  L n t ( r
\ t i ' r l l J t t c t \  r  o r t r t '  a l r J  r o n \ c r . c r \ . , t  t . t . r , r j  t . o  r c t r r o f k  J h r  t , c r m r r  p r n r r l r r i , , , r "
s e t t r n ! t r n t ( U n ) t n r h e l J l ' ( c n t u r . r . f r o n l l h c { e s t . t h c 1 g 1 r , c e n t u r y p a i h b r o k e f r o m
pr (scr r ih \  Ccgc t  r ) )o r ) ro ( . t r \ l t , tgcRoad, jo in ingGeig" l  H i I  i i ,  | ;  

" ^s i .  
rn rSIO

i rn i t  rcri l  on \\x\ nt.t l(  to !r(. l tc t lrc prcscnt da).palh. \ \ i th a fbrd cfossin!!off ie. l . jnicun
Lrcc(. l tL\t hrlo\\ r l \  !r( ir trun lrom l l irnp and I leavcr RLrn. lrannstclcls r. lerc cslablrshcd
I JfKrng tnc rr((k rt l  .rtret thc Cl\ i l  \ \rar Lc\l is (Jr.erpcck cst0blished n blacksmilh shopon the casl sidc inlnediatel) b) thc sidc ol thc roacl ,\s *,ith LleadqLrarters Itlad. oneentcts thc distr ict from thc $cst descending along a woode(1 hi l l  !r i t ]1 l . lankinp' : r \  i ' t c  \ : .  c i  r un .  r , r r r , i  t f  . ou l r c . r s rc r l r  6 .1 . :  11n . .1  1 . .  , l t  r c \  . ' l d  ,  f : , , : . r i " " J  i .  . r , , . u  

"sn,rtc hlrr| l  to thc Cei!cl Hil l  R,,rd Brjdge. a metal pratt ponl truss bridgc sct l t  r ight
an!: lcs lo thccrcck. Crossing lhc creck onc pcsscs rhc bL.rclsmirh. butchcr sh.,p anct bam
corrplc\ on the norlh and historic hoUsc on-thc so!th .1r Shrcp Hn[, Rontl.  therl trar,etrng
up lhrough a s\\ 'alc l ikc cLrt in thc shalc bluffs. lLrrning norrh*larcl betbrc arrir ing at rtrc
open. l ield l ike uplands. 1he clccp dirch trccred b) r ircStrol lgruu\rl i thatparal ictsttrc
road on this eastem sirerch up rhc hi l l  ha\ bccn rL-pluccd bJ ;eut\erl aud p"r;: i  

"r, . , .creatr r!  thc L'I l)  'slroul i lci  JlonE-. t \  ol thc roads in the cl istr ict. Aside i-r om thrs onc
.rIcrcd,p,)rrron. rhe rcrnrjndcr,,fCcigcl FIi l l  Road is a simple t$,o_lanc. paved and
nri lrKe(t rocrt\\J\ ' \ | Ih mrn mrl .huLrlders and sul.IoLlI]ded bv natural telTain anc] hrstorrcal
amcnll lcs.

O\eral l  thc inlegrir 'ofthe roads *, i1hir the lLidge \,,al lc."- Rufal I I isloric Dislr icl rs \er '
l oo t l  r r l . r t n rcscn l  r ! l hc (hJ rns t r f r , l  f oJdsandpa th \a ) , sascs tab l i s i r cd in thc lg r r ' anc l
r 'Jr l \  lq \:cnt|1f\ rn! l  u\(! l  intL, lhr carl) period ofalt lonrobilc Uavcl. . l .he 

charrclcr ol' h . , l r - l  u . t ( l . . l  J l o t . l . . e r . c l l c n r  ' n , n  t . r c i - r r . ( f t  u  t o  l l l . .  p t ( r c n t  J : l \ .  J l c
sccondar\ pavcd roads sti l l  lol low iheir carl l  o,. originel paths ancl t lc lgi l  and carlv 20,h

: - " l l l l i r  l l J , * l ; . J  
r . .  r r y  p c . r . r , l  , t  , r . , r  i r t i , r . . c . : r t . . i r , r f i c r  J n , t  t \ , t " , , , . , . , .  ; ; . ! .

I o  r n . t t  o l  c  r r r c - l i r + ( l c r d .
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l .ol lowing arc dcscripl ions ol rhe eigl l l  strcanr crossings. nricl_lgrr,centLrq lhrout:h l9-]6.

BL rnke I I I i l l  l t oad .  t , ppe r  l t app  Crcek  l ro rd  c ross ing  ac l j accn l  l p i i , 14_5_3  l . l 0& l l . c l i r t
road wilh a slraighl al ienmcnt approaching lhc creek. crossing al r ight anglcs (rpprox. )0
leet) over snlooth slonc creek bo11on. strcam banks *oLn dorvn at crossing givc look ol
sl ightl),* ider creek rl i thoul largc boulders. Inregrit l .& concli t ion excelleit l

Bunker l l i l l  Road. lorvcr Rapp Crcck Ford crossing adjacent Tp#,+,1_5 I & 10, dirt road
that turns sl ightlv and down a snall  embankmcnt Ltpon approach to creck l lont south.
crosstng roughll  al r ight anglcs (approx. 70leet) o'er snlooth stonc creek boltont, 1e\\,cr
boulders u i thin lbrd arca. Intcgri l) .  & condil ion c\cel lcnt.

I leadqua ers Roacl I lr idgc over t inicum Crcck adjacenl. l .p//41,14-2. 3_l & g. l lJl2
stoDe l icrs(t$,o), abuhnenjs and wingualls to support opcn wooden bcan bridge. Ir)19
rcconstructiou oi \\ooden superstruclurc \|ilh concrctc encasecl stcel I bcams. incrcre
cnd and intenncdiulc pvions to hold nletal pipc fai l iug. coLlnt) bridge clatc placqLre on
nonh pvlon. ne\rcr nlacrdi lm dcck surlrrcc: pipc rai l ing rcplaccd *, i th modcr.n gir iderei l
that hasli l lcn off.  now trai l ic guided b1 Jerscl bar-r icrs l ining both sidcs ol-caitNar,.
O\eral l  lcnglh 80 l ict. spans bet\rccn picrs l lppr.oximately Zi l .eet. original car_t\r.,r '  lo
icc!. estinlaled creek clearance of l01eet. 1919 sup31511uctu1r, d.signecl by A. {)scar
Nlarl in. CoDdit ioD & inteLrri ty ol superstructure poorduc 1o inappro=priale ntaintcnance,

: t 1 "1 ] ] f "& in t< l r i uL r t lS l2s toncpc rsandabLr tmcnrs fa i r . , r . i t i r ca . tg00 rc fo iD r rngandtl ls t!r 'crIrur\ t(-tnent nointi | !  cnd gunnitc applications. Addit jonal stone butLr.-ss
applicd lc) wcsr abuhrcnt to divert strean i lorv. No postecl Neight l iuri t .

Gcigel l l i l l  Roarl Bridgc over'f i l icum Crcck adjacenr lpl l44 5_6_1,22, 13. j4. tE87_lJ
Pratt pony truss. metal pin-connectcd. singlc-span on slone ablttments (covcred \r i th a
concrelc stLlcoo). Slonc r!ine \!alls on wcsterly approach. nlodern guicle rajl on caslern
approach. Bridgc designed bl.Nelson & I3uchanan, br-idge cnginec-rs, manulactur.ccl bv
Pittsburg Bridge ( 'ompan) (mctal idcnli j ication placqLrcs atajcd to trusscs) and
asscmbled-b,v Henrl Loux & Joln Srvope, local contLactors. I l f idge span 5g f.eet,
caft*e) l5fcer.2 inches*ide. upper chord issix ftct abo'e thc roaci icck. \relar trusscs
holcl lour 12" bcams via suspcndcrs that carr] cight g.. str ingcrs. Ihe dcck. originarrv
wooden planks_ \\as rcplaced tr i th u.ood 2x.1.s on etld altd currently hrs a top sirrf.ace oi
asphalt. Sinlplc mclal curbsand U channcl guiclc rai ls scr\,ed to g;idc uaff i ;  Ati \ \of
lne prn connccltons \\erc \\ .elded to provide grealer sl i l lening ca.19.10 nt thc increasc ol
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autontobilc h.alf ic. I}. idge damascd in 2002 Lith vehicular impacl on upslrcam tnrssbcnd ing  thc  gu ide ra i r .  one ' c t i ca ' r  r v i rhs r l gh ruppc rcho rdd isp racemcnr .2002c r t r sec r ro
\cl !ul ir  t fal l lc. lOuE eloscd Lo ne(lr\ tr ian traff ic nu.t ing n.,.n.,t  . . .  i in..*t-"n,f"Arc!lcrt ConJitron nour. inrcgrit) gond. Forncrlt .  8 t. ,r. .-R"pl^"";. , ; ; i . ; i ; ; ; , .".

( ' lJ\ RiJ,qc,Rni(l  ( 'onLr(,1( AI! lr Bridge over Beaver I iun, adjacent fp#4,1-5_20 & 24.
t ount) LJfldlr 10,.. Single concrcte afch span ol., l01.cct., l  rnchcson a ske\\.cd altgnmcut to lhc creck (archcs olfscl 21,. ,1., 1() cach othcr), l6 l ict canwa),.t o la l  \ \ ' i d th lS l cc t l o inc ludeone loo l \ \ i l l c cunc r ! t cp . r r rps r r r . r l l s . - l f cc r  

h inh . .A rchsupports concretc encasecj stecl bearns scl .rt  trghr ,tngl!1, to thr tr.rf f ie Iorl .  
- l l rrcee

desrgnccl bv A. Oscar Nlart jn. Condit ion and intcgritr.r.ery.goocl. I t  is postcd at I  tons.

C'hy Rid^gc_Road Beam Bridge oler Ilapp Crcck. acljaccnl I p#44_5 3 & 22. ,.t uLrnryBriJfc I 1) |  7 '  t{:  (\rone. T$o 5prn u61g1s1c encased slccl bcam bricigc !\ . i th concrercrnurnrcnT\ nnlt nr!t-nrer. tot. j lspirn 5R fcet. l6 loo1. 9 inch cadwa],. t ;al \ ! idth tE lect.6inches including i0 ' / :  inch wide concrcle pylons. Eighl l l lons Lnl.1 ,".,e,, ,cctinn, ntpipc rai l ings and are I feer high aud 34 I/) inches loi! .  ,1pp..""f.  * i ,r* rr" j [ 'oi* r,^*lhrr( .e(trons 01 pi lrc r.r i In,gs lrr6 spnn5 6feighl I5l/ .  in;; high cu n. ' , .r.  
", , .", .a|r. s Dfloge oest!ned b\ A { lscJr Mar.t in CoDdil ion an(l integrit l ,  r ,ery gurd.( urrent poshng j I tons.

: l : :n', , , tu1. 
Road Nt,dhcnr \\ 'pA Uridgc ovcf Tinlcunr Crcek. adjaccnr.fp#4.1_j_40 & 7.r ' , . . o h o r N \ t r n g t e : c A J n  n 5 l r . r t i o n .  q t ( c ' p r . r l t p L , t  

)  t r u , s \ i n ! l c . 5 p . r r b r i d q c , c t u n
stooe abutmculs $i lh concretc cap ancl fo u i  rg * cl ls 

" 
Skc*.ct , i i*,r l  

"^iLr"igl 
,),  I  fleet) ovcr 60 Jbor span. Four 2I inch bcans cirrl- six 9 % inch srring"..,, 

"iih 
;';**,"cleck. 18 fcer.6 inchcs r.vide. Srccl mcmb-crs nlrch hcrvicr than (;ci lcl  l l i l l  l {oat] l lndgcandjoined \\ i lh nelal plares. sleel t iom,.phoenix trS.\..  V",.\ ,8,,; ; . ; ,rAi i io,,.  

"r.", ,"",inlcgntv No $cigirt restr ict i(r ls.

l le?.lol:Road Southcfn WpA IJridge over. l . inicum Creek. actjacent TI,#,1,1 5_7. 8 &39. 1936 \\rorks progress Adminisrlat ion. Slecl prat ponl ,r"ss.si; ; l ;  . ; ; ;  ; ;s" . . ,or1-stone abutnlcnls \\ i th concfete cap and no u,ing \\alJs. 
'Skcu,ed 

al ignmcnt (rouglty l2lcct)oler60 lboi span. lour21 inch bcanrscarrysix 9 % inch str i"gJ,. 
", ; , fr i""..", .dcck. l8lecr.6inchcs\\ idc. Sreel members nuch hcavier rhan cci; l  f f ; l i  no"a lr iAg"andjoined \.vith melal platcs, srcel from.,phocnix US,\,, .  Ve, ). g;; j ; ; , , . ,a; i io,r. 

"*.. , ,"",intcgrit).  No \\eight rcstr ict jons.
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RIDGL \ ' , \ l . l . l lY  RL: t t \ l  I l t s l l )R lc  [ ) ts f ] t i (  I

: r r :  I  T r n i c u r r I o u n s h i p . L l u c k s ( o . P , \

I  l r c  I i i Lkc  \ r r i l e r  l { | l f i r l  l l i s l o r .  l ) i s r f i c l .  i n r r i r l l J  l i s t . ( l  r r  t h i :  \ i i 1 i o I l l  Reg i . r c r  o (
I l r r t l r i c  I ) l accs , r rn  l i r l \  l i .  l ( ) ( ) l  i s  l c l r t LL rona l l y  e  l i g i bh  l i r |  t h , :  r e3 r . t ,  r  r L rde  r  (  r t r r i L r r  I
l i r  r!_i-. l tsa1li lng i f iLIr-rporiuLlon Fll tcnrs xlral slfel l !r1 cf( issin!.!oiul ioxs sl-.rnnir! narf l \  1\1(i
cerir.r les l iom ',1!e nri i i  l8" crnlLLry rIroriglr l9:3 !his rct\\ork r isiral ly R:prr:st:)1Ls thr
l3 '  ctn:urr paLir\\x\s i iral cxafit , l  i !rc rfo\cr1taal oi-(ct!!crs int(r l ' iniciLnr lrrvnship- ihe

ir ir lci l- .ul !rtcric\ rnd lr)L c.xtur) l- . f id! is that contirr i . , : l  .1.\cloplrrclr oi coi lr l icrLe.rrd
a nl.\ ' lncnl oppa\rt Dil ics. ancl cari1 20"'ceniuA adal-.1xl ions ol lords \, , ! th one lenc
br;! lr ! ' \  lo accolnnlocixla th! rLri()nnrbi lc \\hl lc prcscr'rr;rg the quairt bJcolir \c'--.as l lr i i i
ai. lr-uclc. l  cxLlrbaniics ccicbrit irq lnd *r i ter-* tr conli iLrc lo Li\c in Ll. is historic landsciLpr
i | .  dislr icl is also cl i ! ibie Lrndcr'( r i tcl ion C in ,: lcnronstrel ir l  l l rc c\r) lut ior o1_rlfcanl
rrossing cnsineering enrl nrral l- ' r ' idqc Lcchnolog) \\ i th aci irc strcanr t irds. bcanr bridges
tionl 1311. melel singlc span I) in c, 'rncclcd Pfetl  l- ior) lr  Ss bridgc fronl 1838 irnd
c0rr\) i fr1i\  c -qt! 'cl  pon! i | i lssas l iorn j9-]6 as \rcl l  ds crr l) l0 cenlur) corcralc
con-\tf l iel ion \ l i th 1909 rrch ari l  l9l l .ud 1919 co.ar! ' tc cl lcxscd stcel beem hridges
r\ddri ionaLl). l i rur ol 1hc L-.rdgcs ale rctre-sen,.ati \  c exumflrs al \ \  cl l-known hrid.
criginccr\. Lirc I l l88 r. l :Ll t [rss hr idge thit i  ol \-clsof & Bucli irror lnC l lrc PittsbLrr!
I i l r lgc ( ourparl rrrLI ihe carlr l( l  !c. lur ' :  con(rel. bri( i ! .cs lca{l irg.. 'd-r.c technology i, '
cLr,-rnlr bri t lgc cngio,:tr i i r l( i  fc(:o!rr izc!i  urchi!cr1 ,\  O.clr ' \ lari in ., \ l l  ol lh.sc slrrxrn
ifossin!,s xrc iuc|cesirqlr iefa arrl  inl)foiccicd rc\aufcaj i l IJ conrhi irccj uiLhin l l i , l r
. i isir ict ploridr unrqut insi l jr t  into nrrl l  rrarsporiu! ion i ionr i ts nrosr irasrc dirL rorJ* 3r)d
sl iarm l i fds o1 rhr I 8' l '  cenlLl y Lo th,r dcl icrrc. vct urlss ir lr i lLlt : .( l  rrcial l)rat i  pon)
i:  - lssas of l l ie lg" centLriy. lo iNla\ r i i \  e aoncrele lcchl]oiogl ol lhe l0r" ccnLur\. ul l  uscJ
to l(rr idc lhe most cl l lcicni. ici lsi  inlnrsi\e anal lcisl cxpcrlsi!e solul iorrs lbr
cconornical lv chelicnged nlrel conrlrLrni l ics. I  i t l le chenrc h lhe roads ancl briclgu sin..
ihenlid:0 ccntur\. .oinl-. inrd \\ i l l i  ihc l-n.scrred landscapc anci histol ic hLri ldi lg.
princ;pally lroDr the lr) 'ceDl,,rrr nrajft l i rs e fLrl l  colr lc\L lof ! ie\\ ing and undcrslandirg
the rolc oi lrLrrel roi lds i i i ( lb. idqcs in thc hisLoll  ofthi:  rrcr.

( i t t .r 'a)n(: l .roiLrtntrol Bri l l . lc ! : .rgincetlng& Tccinoloy4l. lTork.r ol Mo:rcrs.
,\r l ' \ 'e slrcrrr 1or i ls car r y ing one-larro . l i11 r oads ihroLigl) nalur r l  slrcxn),( erJ r rrra!
iNndscapes lrc r)cr ) c\1inc1 ir lhc l1' '  . .-r)t t lr l  \ \ i t | i r  1hc nr. lr(rpoli lan fc! ior lrcL!\c.r l
\c* \ 'ori i  and I 'hrl l , lelphia \\  lLhin TinicLrm To. nsfip. I}rck* ( 'o,.r. i t  thcrc ire lorf
l i r c l s .  t no  o l  uh rch  a re  i i r  r h i s . l i s i r i . i .  

' l hc -sc  
a | c  i he  o l l r  Lno* r r  r r t t i ! l  1 i )1ds  \ \ , i l h i r r

l l . r c l ( s (  o l r l l t \ .  l hc r  a rc |a rcsu r r i vo | s \ \ i t h rnaphy : i c r r i  : r f d  i r i \ 1o r i c ] i  con i . \ 1  i 1M
rcnrri lrs irt lct t ion thr car 1., |  9L' ccnlur-r. \ \  i ih LLsil le c\tcndirg l irrthtr Lraci i  inlo lhe
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: , , r  l  l r n i c u l r ' f o r i l : , i r i r .  l l L r c k .  l o  l ) , \

r r , L i - i l  c c n i i l | \  
' ] h c i r  

v n l , . r c  i s  i I c r c i r s i - ( l  b v t l ) c  l i ) c l i h i l i l I c \  r t l s t i l l  l r c  l r s c , l  x r i i
c r p t ' l i c n r t J  a n i i  i l l s o  L h l t l  o r r t . . I  c r o s s i i t r  .  b r  L ] - ! l  L  j t r , t  r i l - - -  l r r  L l , , s .  i r r
r r r ! , \ c l .  I  i ( ) f r j  i ! n n t  r ( . i n s t . L L c L l  i l s a ] l t c l l t o l l  o l  p r s i a g c .  I  h c  1 \ \ . 0  : 0 t . d s  j n  L h i s  r i : r r n c t  , L r r
r ! . l J : l i t l n r l l !  r c ! f c s c u L i i l i \ .  o l  i h a . a r l ; c \ ,  | ) . r h L r C  o i ' I i r s s : r L e  i h f o i . t h  I  c r c . k  i t \  l l t c  c l r f l
r r i l lo i i  r \  i l i l l  L l tc nalL r l  stonc. rct  int f lo\rd \ i ih a sleb 0t eorcrcrc.  rrs is <cen \ \ j t l r  i r
ior.1 t1r ihc Di j tLr ' l i r {r  l l i1.r  cr)ssl tg l iortr  

' l i r r jcLrn: (r  I ) .ntr ,r l ion Is lr jn( l  t \au I  i l .c

l i :a n- ' \ i  s i l lp l :s l  forn oi  rLr:ui  s l tc l tn crossjn!,  ni l j  t i t t  o i . l l  *oodci:  l_.cl l t  l r i r : i l , r
\ iLpp,rr tei l  hy st .rnc rbLrlntr i r is [ . , -Li l1 i rLo t Ie strci ln hrrr ] ._ sPri : ts * l t . . ,  l i r I iLcd io I , r i r
a. l ia l . r  r t 'o1 1ta ' . ( )r)r ]al t  harnr-\ .  I l t r rr i 'cLl l . l1a slol la f i . : . , rerc ascJ to \ tLp,, lanrcnl t l ,c
l i r r i l r  ol  loDlcf s| !ns Ihi :  t rpr L-. !  br.Jrt  * I . !  lcss ! \ l rc l \ j . , r  to bir j l . j  r l r i r r  thc sL,,nc
i l - .h.1j f  ihe co\elL'( l  I lLrfr  alrd lutcr 

' f ( ' \ \ r  
LrLlss sf , i l l ]s ctncf l i Ig a5 lerhnolog\ ai i . f  i l r .

R.,r lLrt io.  \1qiot -r l reur: :  i : . .sslr ls 1oi  t f int i rr \  in icr.-s ir te tr t r .sfoi t l i i r rn l . , ] , , r"s. . , . i  . ,
i i ra Olr i  \ ' ( r fk Road.r 1ht I )Lrrhi iut  l : ! (L( j .  Rrrad. *er.e pr i 'c ipel l r  - \ i { , fc arch x 'Ll  11.r( iJ! :
t \  i h e c o I n L !  l l ( ] | r  i h t  r r j t l - 1 8  ! e n L r L f \ e n d i _ . u r L i r i i l r r l \ a t t h c l t l n o i l l r .  l 9 L , c c n r u i . ,
t i : r g l r l - \ f c h  I l r i d g c . , : l  l ! l r  l .  \ \ ' u l u r r i i  i b ! \ n ! h i t ) .  \ l i :  \ c c i i r L r n j \ ( _ r r  , \ f c i r  i i  j d ! r .  . \ i r r .
\ o c l i r m i r o i r  ' l o * n s i r i p .  

\ i i  c l i g i b i c )  D c l a u a r . e l i i r c r b r L d q c c r r s : i l g s * e r r i . i i r t r h r
," i l ryelr  s lbscf i f l i ( rn.orr lpln; ts r l l r l  lLrr .Cccl by tol ls.  l i tcst  xcre cotcrf( l  br i r lqcs
p r i r : c i p l i i y  o l  t h c 1 3 i r r i l r r s s i j c s i L n l . L r i L L , , r . r o r L . J r i u r - ! , . 1  j h L r t r j e n \ t  L r . i L . L . r h c  i S 0 . . l
\Lr |r ' isr i l lc 13r ir lgc (r  l fcnLor.  \_r.  rcpl [c i :J] .  L_ocal rLtral  br ic iLcs $crq 111 11pgn511. 1,1.
l . . rrr l lcrpalr l i .s to corstrucl  neccs\rr i r l in!  rorrnt- ' -  f tLDdirgrrrr l  r lesign r i rrr l  in I"ss i rrrp. :r i : .1
alci ls {-r l lcn rcsOflcd i ()  opau lroOalal l  S1i- tLci i lJa! f , i l l )  Si i f r_rol . l  bcunts !p]  r i Iq i ) iaf  \ ,  l r t r

SLrch ! \ i ts ih!  casc \ \ i ih Lhe l l . .d( iLlrr lcfs I l ( : l rJ I l r idgc l ,ct i t ions 1ai i i , . r i i l rc wct.c
i ' l l i r c ( i  L L )  r h c  c i ] L r ' l \  i 1 1  l S r ) r .  l . L L i  1 r i , 1 . i r p . r r l d  r L . l i l  I S l 2  ( i l ( .  I l r i d g .  I : i l c  r r 3 l .  r c s , i i , i r l
( l o . k l l .  l ) s  i .  S 5 .  i l t  L l : . i L l g r .  l i l c ; ; i { l + . s c s s i o | . j o c k e t l . f s  l 9 . l  t 0 7 .  l  i i c  i , l  l l .  c l o c l . . i
I  l \ .  lar( l  & l6-11 i  l r is nrer l - 'c i rccrrrsr:  the siLc rrrs \  rc\ \ , . ( l  ;n  ̂ l r . l rLst_ perhaf!  dl l | i r : !  i l
{1f \  sDci l  \ \hcn tha L' in iculn Crc!. l i  \ \es lLrt \  e|Li  casi l r  l i r fc lc i l .  ALldt i ioIel  : : : lLrnr. l ts
gl , . :n i |  181: st i . -ss.r l  l |e lmpi i r i i ln. i  o l  l l .xd!Lieftcrs l io i td as ertcl ] . i i |g l rr l l t
: i r inna\1o\\ 'n (111 fDp.f  \ fontgoi))r t . \  (  oLtr t \ ' )  10 th.  I ) : l  rur.c I l i rcr lcrr .y rL Ir ! \ . rnn.r .
Snccl l l t r ( io lrs Li !cn wcrc l i ; r  : i  b| i r lgc ol  rboLlt  S- i  la() t t l rai  iL \ \ r)ul . l  rc( luirc : l  l , l l l i ! .  o i
i f r t l i . i  h i g h  L o - b .  h o \ e  i h c  h i l r l r c s t  l i c s h c t  i l l  i r i d  c r c c k  . . l h c s i i , n c t l e r s a n J
: l - . l i i l n e q l s  i x  l l r c r  l o d i 1 \  l i r r  l n c  i l c r u l q L t  , , _  - l r , , , J l { : r J . . : - l !  r , i t  l ! l l  j ! l  , 1 .
stane\\0rk r-(  tcnfe\t ! l t i i \  r  oi  chl l r : rcL. l  o1. Idlaj . l t i  r t . l t  nt .sol1t.)  s1\, lc c( jntbjnln! .  r i rhhi .
r l ld i l rcai l \  qr iarr iRl s lotrc ' , r i ih cLrt  pic is and corncrs. lhc , l iaccnlenl oj  i l rc pt. , is : l l -qa
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I I t ) a l u \ ' \ t  l . l , l ' R L  i t . \ t  t l s i o l i t (  l ) l s  r i i (  l
i  l i I i i , . L n t  l r . r r n s L r i r :  I l L t c i i r  (  L r  .  1 , , \

i i , , .umcr1s l i t , l  spi l l t  c i t i rul . i i i t r  , r t  i r i r | l , r r i r t l i lLcL\ ] j  l rc i  lcr . lhfcc spuns. ich ( l lus l i r r
" l r i , L  n . L l  p c  \ \ : ! i ' , r r . r  r o r . L r r i  ,  l l , . E 0  l i r o r  I e n g l t \  r e c l L r i l c d  r i t i r i s  s r t c .  l L r r n o l  i i r .
,  f (  i u r \  ! L  n , \  J , , , r r l .  i , l ! r  i  I .  r r r .  L r f i . i g c .  c r l l e i l  . . 1 } [ n i  \ ] i i l s  i l r i c i ! c  C L r c  1 0  l h .

. L i n s  r . l ' t h . 5 u i r 1 e . l  I r . r / . . i l  ! t c a l l r \  i r (  x l t  o t _ . c ' \ \ . . t i . i l  h i i i q . j . .  O . r . . : h r r  . i . r '
n , i o d r r r  b f i d ! c  c \ 1 ! i j  I ' , r  t i t c  b r ' x l c r r l  L i r t r c i t n r  i | t i i  l ) i i . l M j : r r i  I o . . r | , . \ i t , . s 0 r c r L l , .
I o h r c t  o r  (  r r . l i  f \ l t  e l  S r b l . )  t t r L r . t r i . ,  ' : i  . ,  l l , , r r r L L ,  b r , . L - -  , : r L l  l , : - , r : , , . , , . .

1 , . I
: r . i r l l r  \ r J i l n o l  9 ( l l i , . i s r l i t o t ) a i i t ! ' t i r l a J i t t c p i c r i i r  r i l ] i _ , r e r r l l  l c r i g : l t 0 l  i l l l  j . . . i  i l r , l
l r ' . rsres r i !  r ()1 l ls hi ! l :  i ls o!1l l  ia!r ia i l  l - . r i i lcc enci erc c:rcl , rsr( i  r i r  axcl i  _* i( le r) i lhc, i i_.rr
\ \ r) l ) ! l i l r  c:1f l . , \ 'a\  Or lhc i lcudr;LLarrcr.s I io lrJ Bt ir lg.-  ihc .ubrc( iUcnr fc ir la! . i rcni  i )1 l l r .
deci .  wi ih concfct0 etcrsr( i  s icel  bci t iu-(  s!ntpl) ,relLi . i r tc:  t i re ini l iu i  cns: l )c ir inq in x r)e\\
i n r ! i . r j i t i .  I s i n q  l I j  o t i ! j f f l  \ i { ) n e  ! i c f s  l . ( l  a b u l t f a l l l s  l i r i  \ u D | o n .  j l l | ] \  n i i l l l i J l : | !  t i t .

: l r '

l f n l r  i L . c e r t  l i , l . l f  L l ) t o L t , l l t o . l  i l t c . . t r c d i s l r i c t r t L h f l B l c c i r l I a \ . l 1 i u . t L r i . l g r . : n i l i l i .
r ! ,  o l h . r  i r r ; d q . s  . \ j r t r ( i  r j  i h e  d i s t r i c l  L r n i r l  l E S N  r r h c r  r l : e  ( i t i g c l  I j i i l  l t o t r l  b r i d r : r  * . r s

l ' 1 .  \  .  .  :  , i < .  r r  r . - .
l r . j  l - lh lcrs( i \ \n.  oj tc r ! . lNl :  c. \crcd br idgc o|.  t rr in.r l_r l l  roi ld l ' rof i  i  n\ i I l l r  i i l
I 'h i l l tc lc phia. l r rLl  r , rc ce l8l l  J) i : r i t  ton\ i l tss o\ ' . f  thc Dele,! t ra Ceni l l  : .  l )alr l  l , lcrsiut l .
r i l r i \ c r \ i n !  t l e . a s L . f r i  i I r d  s o t L l l t c i t _ ! i ! ' f n  f i u . t  o l  t l t a t o \ u i l : j p ) i l s \ \ c l l i l \ 1 i , .  l l t :
I l r r r r i r ; , r . r r t c r :  R o r r t  I l : i i  ! c .  l i r . r r  \ c 1 . f  i x ) : L r h s i  l l i r r l  e . , : r l ,  j l , i r u s  \ i : i r i . : l r r  1 i . r ! | s r  r i ) .
. s t - ' c L i i i l l \  i r r  i h i s  \ . ! 1 c ! r  ! l u t d f n r ) i  i L n r i l t l t c  ( ; c j g c i  I l r l i  L : L r s _ r o l  l l J l t  l N l S  l h r s h r l r : l c c
\ i1s Lrrrpori l l l i : rs i r  i l i t i i  l i r r  rrL: th ol  r j tc i r ,Lcl ior i_.ofLi l r t  or- !  ol  t i f la l .  f i r jcrLnt :o ihc
l :usLcn l ioul l  r t  Oits\ i i ic incl  ecccss 1.r  sLi tqe Nit l  l l t . r  i fo l l . \  1.  | i fscf  to\ l \ . ln. i  ( i r r f ,

\ l L r . t l r c C i \ i i  \ \ ' u f l l t r ' ( j L l ! h L h . c ! i l \ - l { l : ' c c n t u ^  r r L t ( h  o r ,  l r r r i c L t n l  l o * ; t s h i p s . l t r . : . r , i
.c. , roi f rc .11'ci !1tc r l i rc lo fo{)r  \oi is l | !1 r ILrs tnxbi i i l \  l ( r  ! l t i f i  lo Ir t rr  r l l i j r - r  0lc| l r ,o, , :
p o p u j r r r l l h .  l j  e .  l a l i 0 \ ! c . j  f . )  i t  ! e l t . r . i l  d c c l i n L -  r n  M . i c t i l l u r , r l  p f r ) s ! ) . r i t \  i r l  r h r  ( | l ( , 1
Llr .  c, j r i , . r r \  lhc c( ' i l l t i i .  i ] l  rcsponsc trr  pel jLion-r.  ar. i  l ) ! , i l tdIs i I  r | . j ' tnrL Lo i) l i i , f  ! | . . l ic l
. l 'por lLr l l i l ics 1o i r i r l l  fo! ,-ula! i i - r l ts-  coxt i l ] issiouccl  i r  13l l l  scvcn irr . . [L si | , . t1.- , .pun 1,, . ,
i 1 1 r r s b f i d g c s i h r c t L : l i r ( r i L l l h c c o l L l r t \ . ' ) r i r c i p x l i l L i f l r e f l l u c l i i .  I t l . \ t L g l t s t  l S g l . . l i ) L l r o i '
l i rc cLrnLracls { l i r I  th.  t ior.  i t fcrstr .UaLrir .s) 1!erc lc i  lo \ i : lsun & I ] i rc l l i rna:t .  : r , t i  t l r r  0thcr
l l r f . e  \ \ r r c  i e t  L o  l h c  \ \  f o L u h i  i n r n  l } . i 1 g e  C o l n p a r y  ( ) 1  ( a L r i ( , n . O h i o  { l , l l \ . J ( .  l l r : l o r r .
I i t 'sLrLrcc Surr cr '  l r l rur.  a oLui:1.r  (  l ' r r i .  ( ' l  l l tS. \  1, . ." i t  l0f l t  j
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rccords reveatfhar the Commissioners had bcen favortng ironofloges oYer Nooden and stone spans

iilf ,'##ir;l*J:$n1il:;rxi'ii;*]umil*"ri.l,:;r,"
qas  a  comb ina  i on  u fbo th  marc r i : 1 .  and  a  , , - , . . ; , r " "  , ^_^ . i , . .  - " " ; - : ' :  " " ' : . '

ilJtr:fix j1*:;i:ffi',?tiliillft,i1:':11.:ldl;li; ;fi':? ::i:'lrr:" .,
1i111111 ]".ir'i' "i." ilfi ;; ffi;TE:,#JH". ll#i:"[T:*lff l.'J;?l,":;Iffiiffi:::ll,:nllL':Ii"[:lr", b']"::r *"*"i.,. -;;;;'.;;"
:rream cro.sinss and ,-,".. ;;;; ,";:i::";";"il:;iir':"l',:i.;"i::il1rtr;ilillii ,
ifr t*'.",T,*1i iI."lTJffiffi i, j":iil::f ,ilifi $*":jli";"r,,fi :;*ork of Nelsun & Buchanan brrdge de

"';l*;:un;:li:: :i. l* ;:,'i.":ru$lTf ""i ll, :,j::ff[' :,,,communlt les.

'  Thoma. \ejson and Andrrr BnLltan3n^lt.rJ bclun uork ing as panners JnJ Jgcnr i  for;l^""1il'iJ;:'"ljil,,:;:liil,li Jl,i l::ffilUlm*:l;,[ .lill:1"Nelson and Buchanan traveled tltoughr

n:;ru;*:lll*:*-m.'"',,";i#:#[i,"'iG:".t,txi#::i;ti;'c"'p""y r,"' is'ei ""ui'ffi ;;;i:Til'.: il: ;:i::$lTi$T1?:ii:T::"Bridge*C-ompany (Damelt 1.984: 67).,, (Ciark, pIIMC fo;ii,;i;;;;r, ;"il:**"

ii: _ ,:, j:ltT,i,u J: l.T:il]J.TJ:,'.T:,m#*:lrll*:ll jff ;,il,"
::illri!"llilil,tilJ'itlrirH:: ?,ti ilHligrf ;i'."Jillh1 ll",* ;ffi
:*::til.,'i'."'4,ffi1;l,i;1:;:.T?;l ll1;llr ;::: r:ul*:t1mr
[": fx:i4i:ff i l'J":i,i,ff i,:t .";fi1}"":1#t,.:ru::rlrj;::,T-"*",rui: "
tr#.i:fffi ,ff1j5,i1, ;TH.J, Tifi"'lnfll"n*il#il: ;*:'i11''ffi ;,:;""'
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As lechnolog,v evolved at the trun offie 20rh century toward the use ofreinforcedconcrete irr bridge construction, as seen with the Clav ntagc conlret" *"ilqbi _oconcrcte encascd bridges 1917 and l9l9 (redecking oI.rhe Headquartcrs ioajtriage) alldesigned by A. Oscar Martin. stcel Fony tmsses were not as common. Their rcoccurancein the.district with the pair ofca.l936 pratt pony t,us.", un Sh."p IIni" nouJi,ur,rur".ho* thesc bridges, dr.re to rhcir ease ofmanuraciu.e ana cm"ieni'a;;;;;;, ;;," 
"""p,""by the, Works ProgJess Administralion, again ro aid declinirg rurot u."or. 

'nuiii 
so y"u.,after the{ieigcl Hill Road Bridge. the Sheep IJole Bridges piovide a un;q* .o.pu." orucontast ln technology ofthe timc, given nearly thc ide;ic;l design pu,u_"t"r* Il.uuu5t<eJ mcmbcrc {Plroeni\ USA j anci wclded plarc corurecrion. are t-h.'r i". io"f _ 

".i"11",to.the light mctal and pin-connections of ths lare_l9h ccntury. fn. 
"*u1,11pii, 

tlr. C"ig"fHill Road Bridge has l2', floor beams and 8', stringcrs, whei"as ih" srr*,'p ii"f" n*abridges,hare 2l 'bcams and q r/2' stringers. As w;lding was the acceptable practicc tbr
i:r':"I: :i 

t:: 
lrl, 

r bridses. ir \aas applied in places on the ceiset HiU R;ad Bridge in
:.:^1"jj ::Tii" 

t:parr and stre.ngrhening tcchnique, in parl due to increascd usagc bv
::::I:: l ::1.t,. is. ^Wirhin 

thc period ofsignificance forthe disr ct, the wcldinsapplLcalrons ,re a pan oi the cvolutiofl ofmeta] brjdge engineering. l.he sturdiness otmetal truss bridge dcsigns is attested to by both the Geigei Ilill anl Sf,".p ffof" Uilag",.The Geigcl Hill Road Bridge tunctioncd at 8 tons lcanylng aaaiti;nai-iri"_"rie,*,) , Stons asphalt roadbed dead weight) until an accirient (not stirctural fuilure) resuiieO inclosing in.2002 (a total of I l4 years ofoperadon). Thc Shcep Hoic Road Bndqes havercce i !cd  l i rne l ) -  ma inrenance lnd  na .nr ,ng  r . ln l i ke  Ce igc l  H i f  l  u "a  
" , " , in *  

ro i " * "  u ,r u t l  t o a o  r a p r c r l y  o \ c r 5 e ! e I l v  ) e a r c  c f i c r  c u n s t r u c t t o n

Mass production ofindividual members coupled with local assembly allo$ed these metatlrusscs to be incxDcnsi\e solulion, n nrral arcl.. fhe Ceigcl Hil l Ro.rd Brjdee
supcrstructure was pdccd at $1,049 with loral rontractors john Srope and H"enry Louxcompleting the substucture and masonry at approximately $400 (titt of$SOO ior r*,obridges,.Geigcl Hilland Gayman) (Clark. pUMC fo.m. l,iarct ZO'O: j. 

-e'Wpa 
g."",

matched by funds from Tinicum Township providcd the mcans for tir" trno tei6punytrusses to be.assembled along Sheep llole Road. Again, all local labo. *.u. ur"j in thi.erron nol_onty to pro\ ide bridges, but also income (at the rate of$.40 per hour) to therural residents of .finicum. 
Each ofthe Sheep Holc Bridges cosr $s,odO ,"i"i 

""*rarngto John Wexley. screenwriter and local residint .'rho *aJinsrrume.i"i111 
".q""i"g 

*.WPA tsrant. r Wcrley. JJhn. . A falcof fuo Bridges... f ir i.,,. grtt"l, ir i,7liq. i.o,.Civic Association).
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Hl,"#1Tfilj'!,1:,it;:h :""'fJl,llll ,i:ii,'J:i,;Ti:[":,xti;[["j"i*,,
ili!i!F',"T""',;.i""'l;,t";,:i:f g:,,1"#i:m;n. ;"H j.,:n;iiii,;,'''
$€s-combined $,ith the_greater sheadng and tensile qualities ofiron, then steel. rmbeddedas rods. expanded metal or I_beams into the .ona,",.. f*p..itn"nir',"ra Orr"*, 0",1l *,i ftthe steet and porrland cement (aaainst i:ilur*rn tsu 

""i*Jiy il"_1r1. 
""T."n*"r"ayielded a new era ofconstructioi and enein eeriag (Encyctopetlia Brii,rniJ,il"rr"r"iryPress, Cambridge. England. 1910. n. gll-s+ol ey ,h"'""J'"il,r"ibt.""*ol"""*n

confidence in rhe materiat was eainerl tirar g";1.q.r, p;;;;; 
";;;;;;;.,nnrcinforced concrcte (Fort Wads"worth Endicott EraBatteries, Staten Istaial i SSS_ t SOZ,complex forms and ioad bearjng spansr.. a. o*", v",t" ir'sll-isll;;irii"g""h"aB_uck County archjtecl and cng-inecr, wnose actlve carcer began in the early lg90,s.ap l ' ea rs  to ,ho r . c  f i r " r  de { igned  J  . c ( \ - c r f l e  \ t ee l  a r .h .h r i dgeore rS"uaOCo" t * " ,( amphert Vill ir V ilf.rrd 1 own:,\ jp in la00 ,..whar V"lE. , elia"tr!",i:. i.,,,Roods. February 2005- onc of six featured o"[""a;^g 

"*"_pr"r'i".,i"i"*,0a. 
"1,.",*,

bridgervork inrolved repairs to covered o.oges and the construction ofa stone archbridge.in Wycombc in 1905. Knou,n lbr his appcaling conservative a".i*, ,ir o*r"strongty on Colonial Revival, with somc prai.ic ana ,irts una Crafi;;;,i;;occasionaly Spanish Mission. Martin,s cngin".,ing *n.t in i.iniur""J 
""r"i"i. 

g"r" n,nla "modem" creative outlet, contempomtci,up,"un r'r","". lroni;ii i.'ilwiiil?;Iil[li:,'i;il::l:ffifi ' "earbv Hcnr,,

Il,::::l:ll l, l:- 
privare pracr:( c in rhe I ran Buitdine in Do1 rcsror.r n, Man in

::^c1le .count) ensineer'. prjncrpa|v in chargc ofrepairing or bulfa;ng n"* t,iag", in

ff :ffiI,',',':',T;,"i::J""J;,iI;:[T xliil"J::'"'.i:"JJ,'J":il"Tff :::*mu#C^orcurent with repairs to slone arch and covereO triag.s. auri,A tn. p"..J"ilSOe
j31l-1.^":'3:.l19."t" Marrin designed 44 concretc b dges, only fi\,e ofthem idenrilied
l.]Jillo; 19, 

.lri,l"g bridge repaLrs land those drawings not a p"n 
"i,f,,ir'."ff"oi".;f rhrradetphia Archjiecs and Buildings.,. *wv.ph;f ua"fif.,iufruif l;ng,.;") S;;; 

"iiipT,''Ft"t#Tf;$let xif il,:iatil,T,ft"Jf(','ff:i:':#;i;1",".'
::,:l,"L::d, ::": i:. 

b.r.idgc^s dre j usrir) rns the fairh ofrhe Co;;t C"_.t.*i."i.s. *n"rrrst InirodrLced thc plan ofsubstituting rhen for old_fashioned iron 
""a-*""a""'U"oo.r.
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The a<surance-is 3rren b1 Countl- Fngineer A. Oscar Maftin, ofDoylestown, u,ho
oesrgl led al l  ot them '

The Clay Ridge C-oncrote Arch Bridge ovcr the Beaver Run \as designed by A. Oscar
Martin is a pan ot rhis antbirious counry bridge program. tollo*ing-.oon aft.r his first
bfldge. Camphett 's Mil l .  J a06 (schcd uled for dcmolit ion 2005, documented by Bucknell
University) featuring an opcn spandiel concrete encased stcel arch, Martin designed a
reinlorced concretc arch bridgc on the'l'inicum border over the Tohickon Creek-the samc
year (Dark I lolkrw Road. demolishcd ca_ 2001). In I 90g he designcd a concreie arch
bridgc^over the Cabin Run in ncarbl, Bedminster Tounship betbi thc Beavcr llun llridgc
in 1909 (note Beaver Run not listcd in Martin,s invcntory;s an arch bddge. others hc
designed may also be misidcntified). WhiL( the previous arch bridges are lor princrpat
tu'o-lane highwa),s. the Beaver llun Bridge on Clal Ritlgc Road uis a seeminqlv remore
narro\! one-plus lane couDtry road. Martin's uniquc sensitivity to historical arihrtecture
and qontext lcd him to dcsign a bridgc, that whilc modem, continued the 16 fooiroad
width and aljgnment and \\,as surf'acc treated to blend with thc sunoundings (with a
rough, pebbly ooncrele texture). Thc Beaver Run Bridge on Clay Ridge R"oai is now one
ofthc earlicst ofOscar Martin,s concretc arch bridges to remain in vei good integrity
and condition and within an excellent context from its first constructio;.

This sensitivity to histodcal and natural sctting allowed Martin to continue to desrgn new
and rebuilt bridges throughout fie county with minimal impact on existing resources. Hc
scalcd ihe bridgcs to match thc roadway cart\\,ay u{dth without excessive shoulden. lle
uscdexisting stone abutments and piers, as well as rving walls and other amcnities. lle
optcd for open pipe horizontal railings. not unlikc u,ooden split rails or boards used
previously, for the beam, or through-girder bridgcs (1he concrctc arch bridges often had a
solid 3 foot ligh parapet iike their predecessors the stone arch bridge, lateiwirh open
arched railings). I he success of Martin's bridge building caieer may be due in pa|t to his
efficient, uncomplicated and thriliy approach to building or repairing b,ldg"s, uring
existing alig nenls, stonewalls and abutmcnts and propcr scaG to maintailn lou, cost and
local appcal.

The second Clay Ridge Road Bridge over the l{app Creek in I 917 demonstratcs another
of Mafijn's cady concrete brjdgc designs, that ofi beam or throLrgh-girder bridge. Basecl
In Iorm on tne woodcn beam bridgcs used for well over a century (and an example Of
\\'hich was just do$nstream at Headquarters) thcse bridges hold a concrete deck wtth a
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series ofconcrete encased steel I-beams mnning parallel to the line oftraffic and scr on
concrete abutments and piers. The 58 foot overall span has a mid-stream pier support and
the l-beams therefore span roughly 26 feet each section. Concrete pylons roughly firee
feet squarc hold round pipe railings that allow for a great visibility ofthe creek, and
conve$ely avoid too solid ofinterferencc in the natural selting. With the comDlctcion of
this bridgc Martin could then undertakc thc repair oI r numbei ot count) brjdges, short
and long spans. including the Headquarters Road Bridge. In l9l9 he replaced its wooden
components with concrcte encascd steel I-beams of24 foot span and pipe railings, while
retaining thc original stone abutments, pien, wing walls. width and alignment oithc 1g l2
bridge. Subsecluent hostile repairs by PennDOT has compromised Martin's worl,.
although it is still identifiable, both by thc bridge placque and remnanrs ofthe railings.
As an example of Maftin's ability at adaptivc reuse and recognition and retention ofthe
bridge's important I 812 qualities. the Headquarter,s lload Brid{:e is valuable in irs own
right as a chronicie of bridge crossings at this Loeation and also is a compararive study to
thc Rapp Crcck 191 7 bridgc just upstrcam.

Crilerion A. Reprcsenting Transportation patterns & Rurul Steam Crossinp Sotuuon!;:' fhe Ridge Vailey Rural District encapsulatcs o\ er ru o c(nturie5 ol strcam crossrng
solutions within ils bouodaries, with each crossing set in the natural and historic conrexl
little changed from its initial construction. The remotc character. Drevailins natural
setting, dirt roads and location ofone modest historic fcrmstead wirhin sieit distance ot
the Bunler Hill Road fords reinforces the experience ofthc l8th centuy tiaveler into this
\\'estem portion ofTinicum Tormship. As travcl difticulties pervade the toq,nship along
all ofits bordcN as well as the intcrior, this section ol'the dist ct reinforces Tiniclun s
some\\,hat remoteness and late organization conparcd to other lownships in Bucks
County. Braving the challenges and preferring rhe isolation, earl) settl;rs and squattcrs
on tracts owned by thc Pennsylvania Land Company ofLondon wero the Scotch_lrish.
Their flrst church location was on Clay fudge Roadjust outside ofthe district, near
unwanted boulder land, perhaps in an effort to hide liom real propcrty owners. Ajicr
actual land puchascs were made by the occupants thc church moved ca. 1760's to a more
visible location along the Durham Road in Ottsville, with the ,,inland,'settlcrs nor.v
moving along these roads to communicate with church and businesses_ Tabor Roau ano
Ceigel I lill Road wcre also paths of migration fbr rhe next and more pemanent
settlement group, German Lulhcran and Reformed irom portions ofupper l\4ontg!,rner)
Counly and nofthwestem upper Bucks County. Ihese were mostly second and third
genemtion from early German immigrant families and followed early colonial paths
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3:ls-lijg::.fl"T,:."]ford. r..ranconia, Rockhilt, Bedminsrer and Haycock tomshrps. I hcKco i j r l t  Hotcl  at  Ridge anLl Durham Rol
$,as o*ned bv phi l ih Ni^- , , ,L^-^.^_- j ,  

ad,above Ottsvi l le,  by rvhich they would pass,\ as or\n.d by phjlip Nicc, 
"hnse tamlv arso o.*"eil;#;ff";:iil:,i1:,iil:I ahor RojJs. j,geesr in3 ag,in r clo*c , ommrn,, o,ton inr" ,i i nlje. ;;i i i; '"1." ," ,""i ; ::ilili j: jiiliiyt ;:ii: il:: il ffi lru*lr***r;""n:.:ii;: :,rprongs dcaling with cler atien .1.,al1n.. tn

rlistances and 
-using 

st..,- i;.;;;;;; ;:;;:.Ti*i,:'r:" 
. .00 reet within short

With the improvement ofl.annsleads after the Revolution, the interest in $,hearproouctron .rnd lhc e(nr,,mic 
"d\ \ ot rhc gcrmdn poplri1ii"". L"r""j i i ,r. . u.ir*. 

",""g
t teadquaners Roatl. .r road nreviouslr errablr,hcJio I * i" 

" 
f"*1:"i"g ,1. O"rr*"*,was initialed to acccss Cfuistian Frctz,s mill. Requssts were concurrent-with numcrousondgc constructJon projccrs within the

t8t), pe,haps again'a;i;;;;#l:';:."":i ,1804-5' 
however' not approved unrr

the county. 
-r'ni. 

*", tr.r" nr.t-,ini.-j:':-: ]:l,i:T"t:"t* 
compared to othcr parts of

cxception onry nt u.ia;", ;; il;;,:l:"A;:,'htl;.lf"iirn;:;:il:,J"TXi?X
L:::.-_,t i **9* bearn bridge, Headquor",, R,,ud u.id;; ;;i ;o,"u., ,olr.,jri,"ooa o,
:1f:nsr'e a,s c:nle.tnporary srone arch orr covered bridges. b"ut serve;-;;;;;; ,, 

""
' 'open qoodcn bridge ucl inro rhc )0t.e","r). A:;:;;;;;;or. ,r"t j l"n'.j n,,,""0Shecp l lolc. werc Iaid out to rhe mil l .  wre,hcrrturl ";.; ', ;;,;;; ;;r;.:;;llTl.;",1'll"lJl,h eood b.,sinr5\ un,ir ,hc rdre

The remotencss of this portion of the township continued until rhe r gg0,s when nre.urtmss bridges werc madc available bv rhr
o..",nul"i.iag", oii"*il,".ila ,irrtTTry 

to rural arear' The inexpensive' easv lo
rorrent ot the l inicum c.".t ut", '.uln ,'-oll]or'areas 

oftro,blcd lravel Thc llash like
regurar basis. r," p"o ii"ii rv-* "";;Jl;:::r?i i"ffi :"1""#:i:il::.;*;fi :larm goods. such,as egg.. pourtrl and rrcar.product". and a need ror off farm oicup.rtron.uerande,t a rcliable brid.,c,:ro,.inr. the Ceigct HiI R*; d;ie;i;;",; ;r";:*,Orcrpccl's blacksmrrh shop and laier al
rranspon or fdrm pood". *i ' i  i i"o..a}-l l 

Dutchcr shrrp dided local bus:n<'ce5 afld

X;';lnnif,ni;fi:Iili "'l*lh",f#fi J:'H ::liii'::ft'.:ilT,i:' "'
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The residents ofthis area again took advantage ofa spurt in bridge construction by the
county with thc introduction ofconcretc bridges by A. Oscar M;in. The petition sEres
lhat "therc is not now and has not been any bridge located ar this point. Th; bed ofthe
stream al.this point is at least forty-five feet wide and at certain times in thc year is
lmpassable, due to the ice ir1 \r'inter and at other times when thcre arc heavy rains the
slream is so swollen that travelers cannot (ross, cnd lhe safet) of Lhc traveling public as
\\'el1 astheir ncccssity requircs the erection of a briJgc at th is poinr, an,l the e'rJction ol
such bridge would be burdensome upon the inhabita;ts and tax_pat ers ofsaid township
and more tharr is reasonable that they should bear and that said t;wnship is poor, ar
prcsent indebtcd and cannot afford the constmction of a bridge...,, (Bridge book U, p.
i90, #532). With the greater use ofautomobiLes. and the diminution of ilf_sufl.icicnc1
on the farms, travcl to stores jn Revere and Fienchtown increased in imponance. With
the county now having a "county engineef' available, and with the proliciency ofthe new
steel conctete technology, bridges coul<l be built to meet these ruraineeds. Withtn tt e
:p- :1^ 1?06 

,: l9l9 Martin designed at leasr 44 bridge s. Both Clay Ridge Road bridgcs
from 1909 ald 1917, as well as the 1919 rebuild ofHeadquartcrs Road Biidge rcpresent
the application ofthis program in temoie mral areas. Likewise thcv reDrese;t t\!o
common and cfficicnt designs, thc concrcte arch and rhrough girtler spens. thcr met the
10cal needs.

That agriqulture continued in a tradilionai way, wifi hoises and on small opcmtions. 1s
outlined in the article "The Tale of Tu,o Bridges,.by famous scteenwriter and local
resident John Wexley (.Tinicum Bulletin,l988). He rccalls in the 1930,s that no tarmcr
was using a trcctor. onJl horses to pluw and tend the fields. lhis may help to explain the
la-ck of vchiclc brjdges on Shccp Hole Road until this timc (he does mention the exrstence
ofunstable lbot bridges to cross the creeks). His furrher deicription ofthe trials ofthc
Grcat Depression illustrate thc incredible value to rural areas such as Ridge Valley ofthc
WPA program. He dcscribes the idea ofhimselfand several local farmcri ro nat<e
application for a WPA grant. to be matched by the township, for the construction ofthe
bridges. Again, the simple mass production an<l easc ofassembly by local contmctoN 0nthis case the local famtels and residents) ofmetal pratt pony trus.s bridges allowed for fhe
construction ofrhe two Sheep l{ole Bridges in 19j6. The residents be;efited both by
having additional income fiom labor, as well as quality finished products ofbridges.
l hat the motjvation was offered by Wexley. whoie wife disliked crossing thc foot
bridgcs and $hosc car could not always pass through the high water oftie strcam fords
on his \ay from New York to his farm on Sheep Hole RoaJ, only adds to the imponance
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18. Clay Ridge, Beaver Run Arch Bidge, view S of upstream side & approach
(direcdon S, neg #KAA:08-9/5)

19. Clay Ridge. Beaver Run Arch Bridge, view W of doianstream side
(direction W, neg. #KAA: 08-9/7)

20. Clay Ridge, Beaver Run Arch Bridge, view NW ofdownstream side
(direction NW, neg. #K{Ar 08-9/8)

2l. Clay Ridge, Beaver Run Arch Bridge, view W u,rder deck. arch & beams
(diFction W, neg. #KAA: 08-9i 9)

22 Clay Ridge, Beaver Run Arch Bridge, view NE ofdeck and palapets
(dilection NE, reg. #ICAA: 08,9/14)

21. Clay Ridge, Beaver Run Arch Brid8e, view W ofdateplacque
(direction W, neg #KAA: 08-9/10)

2,1. Confluence ofRapp Creck & Beaver Run view S to Geigel Hill Bridge
(direction S, neg. #KAA:08-9i21)

25. Clay Ridge, Rapp Creek Bidge, view SW of E bank ro OeigelHilt Rd
(direction SW, neg #K{Ar 08-9/15)

26. Clay Ridge, Rapp Creek Bridge, view W ofdownstream side
(direction w. neg. #LAAr 08,9/17)

27. Clay Ridge, Rapp Creek Bridge, view NW ofunderside beams
(direction NW, neg. #KAA 08-9/19)

28. Clay Ridge, Rapp Crcck Bridge, view SW ofdeck and railings
(direcrion SW, neg. #K{A: 08-9/22)

29. CIay Ridge, Rapp Crcek Bridge, view W of date p)acque
(direcrion W, neg. #I(AA: 08-9/21)

10. Sheep Hole Road, North Bddge, view W ofdownstream truss
(direction W, neg. #taAAr 08-10/l2A)

ll. Sheep Hole Road, North Bridge, vjew N of downstream truss ard aDoroach
rdirecl ion N. neg. 'KAA. 0R- l0/ . tAt

3:. Sheep Hole Road, North Bidge, view N of downstream truss detail
(dircction N, neg. #hr{A: 08 10/l3A)

33. Sheep Ilole Road, South Bridge, view N ofdo\',nstr€am rruss
(direction S, neg. #KAA: 08 l0/ l7A)

34 Sheep Hole Road, South Bridge. vie$ E ofundeNide beans and aburment
(direction E, neB. #i.-AA. 08 lOi l8A)

35. Sheep Hole Road, Sourh Brid8e, view E ofdeck and trusses from W bank
(direcdon E, neg. #KAA: 08-10/20A)



























































 

 

 

 
VIA EMAIL 
 
August 13, 2015 
 
Jon Crum 
Environmental Protection Specialist 
Federal Highway Administration / Pennsylvania Division 
PH: (717) 221-3735 
Email: jonathan.crum@dot.gov 
 
Re: Headquarters Road Bridge – Headquarters Road Bridge as a 4(f) Property 
 
Dear Mr. Crum: 
 

The Delaware Riverkeeper Network (“DRN”) submits the following comment regarding 
the Headquarters Road Bridge project. In previous letters DRN has made clear its position that 
Tinicum Creek is a 4(f) resource, and thereby entitled to any associated protections. It is also 
DRN’s position that Headquarters Road Bridge itself is a 4(f) property. DRN submitted a similar 
comment to PA DOT in July of 2013. See Attachment 1. 
 

In deciding whether Headquarters Road Bridge requires § 4(f) status, the Federal 
Highway Administration must determine whether the bridge is on or eligible for the National 
Historic Register. See 23 C.F.R. § 771.135(e). To be considered for the National Register a 
property or site must meet the regulatory requirements promulgated pursuant to the National 
Historic Preservation Act (“NHPA”). 16 U.S.C.A. § 470a. The criteria for evaluation under 
NHPA are set forth in 36 C.F.R. § 60.4, which provides, in pertinent part: 

 
The quality of significance in American history, architecture, archeology, 
engineering, and culture is present in districts, sites, buildings, structures, and 
objects that possess integrity of location, design, setting, materials, workmanship, 
feeling, and association and 

(a) that are associated with events that have made a significant 
contribution to the broad patterns of our history; or 
(b) that are associated with the lives of persons significant in our past; or 
(c) that embody the distinctive characteristics of a type, period, or method 
of construction, or that represent the work of amaster, or that possess high 
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artistic values, or that represent a significant and distinguishable entity wh
ose componentsmay lack individual distinction; or 
(d) that have yielded, or may likely yield, information important in 
prehistory or history. 
 

36 C.F.R. § 60.4. 
 
 Headquarters Road Bridge meets at least the criteria identified in subsection (a) and (c); 
as such, the bridge requires 4(f) protection pursuant to any review under the National 
Environmental Policy Act. See also Benton Franklin Riverfront Trailway an Bridge Committee 
v. Lewis, 701 F.2d 784 (9th Cir. 1983) (finding that a historic bridge met criteria (a) and (c) of 36 
C.F.R. § 60.4 and thus was afforded 4(f) protection). 
 

In support of Headquarters Road Bridge qualifying pursuant to these criteria, attached is 
an expert report titled, “The Bridges of Tinicum Township.” See Attachment 2. The report 
explains that “[t]he Bridges of Tinicum Township, when viewed as a collection, warrant greater 
consideration for preservation,” and that as part of this collection, Headquarters Road Bridge 
represents “the oldest surviving pier-to-pier bridge left in Pennsylvania.” See Attachment 2, at 2, 
3, 13. Therefore, the modification or loss of this bridge, or its unique historical components, 
would render the collection of historic bridges in Tinicum Township incomplete, thereby 
reducing their historical value. See Attachment 2, at 2, 3, 13. Additionally, Attachments 3-5 
provide in-depth evaluation of the historical significance of the bridge, and come to the ultimate 
conclusion that “the bridge is individually eligible for the National Register.” See Attachment 5, 
at 1. Considered together, the expert evidence attached to this letter provides sufficient proof that 
Headquarters Road Bridge meets the conditions identified in 36 C.F.R. § 60.4 to qualify for 4(f) 
protection. 

 
To the extent a 4(f) determination has already been made with regard to whether 

Headquarters Road Bridge itself qualifies pursuant to 36 C.F.R. § 60.4, DRN requests 
notification and documentation of the decision. 

 
Thank you for your time and consideration. 

 
Regards, 

 

Maya K. van Rossum 
the Delaware Riverkeeper 
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July	  30,	  2013	  

	  
Ryan	  M.	  Whittington,	  E.I.T.	  
Consultant	  Project	  Management	  (HNTB)	  
PA	  Department	  of	  Transportation	  
Engineering	  District	  6-‐0	  
7000	  Geerdes	  Boulevard	  
King	  of	  Prussia,	  PA	  19406	  
	  
VIA	  EMAIL:	  c-‐rwhittin@pa.gov	  
	  

Re:	   Headquarters	  Road	  Bridge	  
	   	  
Dear	  Mr.	  Whittington:	  
	  

Cultural	   Heritage	   Partners,	   PLLC	   is	   counsel	   to	   the	   Delaware	   Riverkeeper	   Network	  
regarding	   the	   Headquarters	   Road	   Bridge.	   The	   Headquarters	   Road	   Bridge	   project	   requires	  
regulatory	   review	   under	   the	   National	   Environmental	   Policy	   Act	   (NEPA),	   Section	   106	   of	   the	  
National	   Historic	   Preservation	   Act	   (Section	   106),	   and	   Section	   4(f)	   of	   the	   Department	   of	  
Transportation	   Act	   (Section	   4(f)).	   Each	   of	   these	   statutes	   applies	   different	   criteria	   to	   project	  
reviews.	   NEPA	   requires	   agencies	   to	   consider	   the	   environmental	   impacts	   of	   their	   proposed	  
actions	   and	   assess	   reasonable	   alternatives	   to	   those	   actions.	   Section	  106	   requires	   agencies	   to	  
consider	   the	  adverse	  effects	  of	   their	  undertakings	  on	  historic	  resources.	  Section	  4(f)	  requires	  
agencies	  to	  reasonably	  consider	  all	  prudent	  and	  feasible	  alternatives	  and	  engage	  in	  all	  possible	  
planning	   to	   minimize	   harm	   to	   historic	   properties.	   Agencies	   are	   strongly	   encouraged	   to	  
coordinate	   these	   three	   reviews	   to	   achieve	   better	   protection	   for	   impacted	   resources,	   more	  
informed	   public	   participation,	   and	   a	   more	   streamlined	   process.	   We	   write	   to	   inquire	   about	  
PennDOT’s	   progress	   in	   carrying	   out	   these	   three	   regulatory	   reviews,	   and	   to	   ensure	   that	   the	  
consulting	  parties	  participating	  in	  the	  Section	  106	  process	  are	  fully	  aware	  of	  the	  requirements	  
of	  each	  statute	  and	  of	  opportunities	  to	  inform	  the	  agency’s	  progress.	  
	  
The	  Headquarters	  Road	  Bridge	  is	  Subject	  to	  NEPA	  Review	  
	  

Documents	   prepared	   early	   in	   the	   review	   process	   suggest	   that	   PennDOT	   may	   be	  
attempting	   to	   classify	   the	   Headquarters	   Road	   Bridge	   project	   as	   a	   categorical	   exclusion	   and	  
thereby	   exempt	   the	   project	   from	   NEPA	   review.	   Due	   to	   the	   significance	   of	   the	   Bridge	   as	   a	  
contributing	  resource	  in	  the	  Ridge	  Valley	  Rural	  Historic	  District	  and	  the	  potential	  for	  significant	  
impacts	  to	  the	  Bridge	  and	  other	  cultural,	  natural,	  and	  recreational	  resources,	  this	  project	  should	  
not	  be	  exempted	  from	  NEPA	  review.	  
	  

Federal	  Highway	  Administration	  (FHWA)	  regulations	  provide	  a	  list	  of	  actions	  that	  may	  
be	  categorically	  excluded	  only	  after	  FHWA	  approval	  at	  the	  Division	  level.	  23	  C.F.R.	  §	  771.117(d)	  
(2013).	   Examples	   of	   actions	   include	   but	   are	   not	   limited	   to	   “[b]ridge	   rehabilitation,	  
reconstruction	  or	  replacement.”	  Id.	  §	  771.117(d)(3).	  However,	  the	  regulations	  also	  specify	  that	  
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actions	  may	  only	  be	  classified	  as	  categorical	  exclusions	  if	  they	  “do	  not	  have	  a	  significant	  impact	  
on	  any	  natural,	  cultural,	  recreational,	  historic	  or	  other	  resources”	  or	  “do	  not	  involve	  significant	  
air,	  noise,	  or	  water	  quality	  impacts.”	  Id.	  §	  771.117(a).	  Furthermore,	  projects	  that	  are	  normally	  
classified	   as	   categorical	   exclusions	   must	   be	   reviewed	   by	   the	   FHWA	   if	   they	   involve	   unusual	  
circumstances,	   such	   as	   “[s]ignificant	   environmental	   impacts”	   or	   “[s]ignificant	   impacts	   on	  
properties	   protected	   by	   section	   4(f)	   of	   the	   DOT	   Act	   or	   section	   106	   of	   the	   [NHPA].”	   Id.	   §	  
771.117(b).	  
	  

The	   Headquarters	   Road	   Bridge	   is	   a	   contributing	   resource	   to	   the	   Ridge	   Valley	   Rural	  
Historic	  District,	  and	  Tinicum	  Creek	  has	  received	  Federal	  Wild	  and	  Scenic	  and	  State	  Exceptional	  
Value	  Waters	  designations.	  Consulting	  parties	   in	   the	  Section	  106	  process	  have	   indicated	   that	  
the	  Bridge	  replacement	  will	  have	  significant	  impacts	  to	  these	  resources.	  
	  
PennDOT	  Should	  Coordinate	  NEPA	  and	  Section	  106	  Reviews	  
	  

PennDOT	  should	  coordinate	   the	  NEPA	  and	  Section	  106	  reviews	   in	  order	   to	  encourage	  
public	   participation	   in	   the	   Section	   106	   process	   and	   successfully	   assess	   the	   impacts	   to	   all	  
cultural	  and	  natural	  resources.	  
	  

NEPA	   review	   ensures	   that	   agencies	   consider	   the	   natural,	   cultural,	   and	   historic	  
environment	   in	   Federal	   project	   planning.	   Section	   106	   and	   NEPA	   reviews	   are	   most	   effective	  
when	   agencies	   coordinate	   the	   processes	   and	   begin	   them	   simultaneously.	   That	   way,	   each	  
process	  will	  fully	  inform	  the	  other,	  and	  public	  involvement	  can	  satisfy	  the	  requirements	  of	  both	  
NEPA	   and	   Section	   106.	   The	   Section	   106	   implementing	   regulations	   strongly	   encourage	   this	  
coordination	  (36	  C.F.R.	  §	  800.8(a)(1)),	  and	  the	  Advisory	  Council	  on	  Historic	  Preservation	  and	  
the	   Council	   on	   Environmental	  Quality	   have	   published	   a	   handbook	   on	  NEPA	   and	   Section	   106	  
integration.1	  	  
	  

The	   regulations	   state,	   “Agencies	   should	   consider	   their	   section	   106	   responsibilities	   as	  
early	  as	  possible	  in	  the	  NEPA	  process,	  and	  plan	  their	  public	  participation,	  analysis,	  and	  review	  
in	  such	  a	  way	  that	   they	  can	  meet	   the	  purposes	  and	  requirements	  of	  both	  statutes	   in	  a	   timely	  
and	  efficient	  manner.”	  36	  C.F.R.	   §	  800.8(a)(1)	   (2013).	  Furthermore,	   consulting	  parties	   should	  
be	   included	   early	   in	   the	   NEPA	   process	   when	   the	   “widest	   possible	   range	   of	   alternatives	   are	  
under	  consideration.”	  Id.	  §	  800.8(a)(2).	  

	  
Because	  agencies	  consider	  a	  proposed	  action’s	  effects	  to	  historic	  properties	  under	  NEPA	  

review,	  they	  may	  be	  able	  to	  inform	  the	  NEPA	  process	  through	  close	  coordination	  with	  Section	  
106.	  Resources	   identified	  under	  Section	  106	  then	  can	  be	  evaluated	  under	  NEPA.	  Additionally,	  
an	  agency’s	  determination	  and	  resolution	  of	  adverse	  effects	  to	  historic	  properties	  under	  Section	  
106	  may	  be	  considered	  in	  determining	  whether	  there	  are	  any	  potentially	  significant	  effects	  that	  
require	  the	  preparation	  of	  an	  Environmental	  Impact	  Statement	  (EIS)	  under	  NEPA.	  	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 See COUNCIL ON ENVTL. QUALITY & ADVISORY COUNCIL ON HISTORIC PRES., NEPA AND NHPA: A HANDBOOK FOR 
INTEGRATING NEPA AND SECTION 106 (2013), 
http://www.achp.gov/docs/NEPA_NHPA_Section_106_Handbook_Mar2013.pdf. 
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An	   agency	  must	  prepare	   an	  EIS	   “if	   it	   is	   proposing	   a	  major	   Federal	   action	   significantly	  
affecting	  the	  quality	  of	  the	  human	  environment.”	  40	  C.F.R.	  §	  1508.5	  (2012).	  During	  the	  process	  
of	  preparing	  the	  EIS,	  the	  agency	  must	  solicit	  and	  consider	  public	  comment	  and	  conduct	  further	  
analysis	  as	  necessary	  based	  on	  the	  public	  feedback.	  The	  agency	  should	  begin	  coordinating	  the	  
EIS	   with	   Section	   106	   review	   early	   in	   the	   process	   when	   the	   agency	   begins	   developing	   the	  
project’s	   purpose	   and	   need	   statement	   and	   identifying	   parties	   for	   consultation.	   Similarly,	   the	  
processes	  should	  be	  coordinated	  when	  the	  agency	  engages	  in	  the	  “scoping	  process,”	  seeking	  out	  
interested	   parties	   and	  members	   of	   the	   public	  with	  whom	   the	   agency	   can	   consult	   and	   solicit	  
comments.	   Scoping	   can	   help	   fulfill	   the	   Section	   106	   public	   notification	   and	   consultation	  
requirements,	  and	  the	  information	  obtained	  from	  the	  Section	  106	  process	  can	  help	  define	  the	  
project’s	  purpose	  and	  needs.2	  

	  
Most	   importantly,	   the	   consultation	   and	   public	   participation	   components	   of	   NEPA	   and	  

Section	   106	   should	   be	   closely	   aligned	   to	   avoid	   overlap	   and	   to	   ensure	   that	   the	   agency	   is	  
considering	  the	  full	  range	  of	  potential	  impacts	  to	  historic	  resources	  and	  possible	  resolutions	  for	  
those	  impacts.3	  
	  
PennDOT	  Should	  Coordinate	  Section	  4(f)	  and	  Section	  106	  Reviews	  
	  

PennDOT	   should	   coordinate	   the	   Section	   106	   review	   with	   the	   Section	   4(f)	   review,	  
because	   the	  Section	  4(f)	   review	  process	  provides	  an	  added	   layer	  of	  protection	   to	   the	  historic	  
resources	  considered	  under	  Section	  106.	  
	  

Section	   4(f)	   of	   the	  Department	   of	   Transportation	   Act	   requires	   agencies	   to	   reasonably	  
consider	   all	   prudent	   and	   feasible	   alternatives	   and	   mitigate	   any	   potential	   adverse	   effects	   to	  
historic	   resources.	   Unlike	   Section	   106,	  which	   only	  mandates	   a	   process,	   Section	   4(f)	   requires	  
agencies	   to	   engage	   in	   all	   possible	   planning	   to	  minimize	   harm	   to	   historic	   properties.	   23	   C.F.R.	  
§	  774.3	   (2013).	   As	   such,	   Section	   4(f)	   provides	   an	   added	   layer	   of	   protection	   to	   historic	  
properties	   assessed	  under	   Section	  106	   review.	  Agencies	   should	   closely	   coordinate	   these	   two	  
processes	  because	   the	  Section	  4(f)	  process	   can	  greatly	   affect	   the	  outcome	  of	   the	  Section	  106	  
process.4	  The	   agency	   should	   familiarize	   participants	   in	   the	   Section	   106	   process	   with	   the	  
mandates	  of	  Section	  4(f)	  so	  that	  all	  project	  participants	  will	  understand	  how	  4(f)	  will	  influence	  
the	  project	  decisions.	  
	  

Identifying	  Historic	  Resources	  
	  

Section	   4(f)	   resources	   should	   be	   identified	   as	   early	   in	   the	   process	   as	   practicable.	   Id.	  
§	  774.9(a).	   Historic	   resources	   typically	   will	   be	   identified	   during	   the	   Section	   106	   process.	  
Accordingly,	   the	   Section	   106	   process	   should	   be	   initiated	   and	   resources	   listed	   or	   eligible	   for	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2 Id. 
3 Id. 
4 See AM. ASS'N OF STATE HIGHWAY TRANSP. OFFICIALS, PRACTITIONER’S HANDBOOK: CONSULTING UNDER SECTION 
106 OF THE NATIONAL HISTORIC PRESERVATION ACT (2006), http://environment.transportation.org/pdf/PG06.pdf. 
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listing	  in	  the	  National	  Register	  of	  Historic	  Places	  identified	  early	  enough	  in	  the	  project	  planning	  
to	  determine	  whether	  Section	  4(f)	  applies	  so	  that	  avoidance	  alternatives	  can	  be	  developed	  and	  
assessed.5	  	  
	  

Assessing	  Use	  of	  Section	  4(f)	  Properties	  
	  

Once	  the	  Section	  4(f)	  properties	  have	  been	  identified	  in	  the	  study	  area,	  the	  agency	  can	  
then	  determine	  if	  any	  of	  the	  properties	  will	  be	  “used.”	  Id.	  §	  774.17.	  The	  most	  common	  type	  of	  
use	  in	  4(f)	  projects	  is	  when	  land	  is	  permanently	  incorporated	  into	  a	  transportation	  facility.	  Id.	  §	  
774.17(1).	  A	  historic	  bridge	  will	  be	  used	  when	  the	  action	  will	  impair	  the	  historic	  integrity	  of	  the	  
bridge	   either	   through	   rehabilitation	   or	   demolition.	   However,	   agencies	   must	   also	   consider	  
constructive	   use,	   which	   involves	   no	   actual	   use	   but	   considers	   proximity	   impacts	   from	   the	  
proposed	   project.	   A	   constructive	   use	   occurs	   when	   “the	   project’s	   proximity	   impacts	   are	   so	  
severe	   that	   the	   protected	   activities,	   features,	   or	   attributes	   that	   qualify	   the	   property	   for	  
protection	   under	   Section	   4(f)	   are	   substantially	   impaired.”	   Id.	   §	   774.15(a).	   Like	   the	   indirect	  
effects	  defined	  under	  the	  Section	  106	  process,	  constructive	  use	  often	  results	  in	  increased	  noise,	  
vibrations,	  and	  aesthetic	  impacts	  to	  historic	  resources.	  Id.	  §	  774.15(e).	  
	  

Obtaining	  Project	  Approval	  
	  

To	  obtain	  project	  approval,	  PennDOT	  must	  find	  either	  that:	  (1)	  there	  is	  no	  feasible	  and	  
prudent	   alternative	   that	   completely	   avoids	   the	   use	   of	   the	   Section	   4(f)	   property;	   and	   (2)	   the	  
project	   includes	   all	   possible	   planning	   to	   minimize	   harm	   to	   the	   Section	   4(f)	   property.	   Id.	   §	  
774.3(a).	  
	  

The	  agency	  can	  use	  information	  obtained	  through	  the	  Section	  106	  process	  to	  guide	  the	  
Section	   4(f)	   analysis	   of	   alternatives	   under	   the	   “prudent	   and	   feasible”	   standard	   and	   plan	   for	  
mitigation	  when	  avoidance	  of	   the	  4(f)	  resources	   is	  not	  possible.	  The	   first	  step	   in	  determining	  
whether	  a	  feasible	  and	  prudent	  avoidance	  alternative	  exists	  is	  to	  identify	  a	  reasonable	  range	  of	  
project	  alternatives	  including	  those	  that	  avoid	  using	  the	  Section	  4(f)	  property.6	  	  

	  
Once	   the	   agency	   identifies	   each	   potential	   avoidance	   alternative,	   it	   must	   determine	  

whether	   the	   options	   are	   feasible	   or	   prudent.	   A	   feasible	   and	  prudent	   avoidance	   alternative	   is	  
one	   that	   avoids	   using	   Section	   4(f)	   property	   and	   does	   not	   cause	   other	   severe	   problems	   of	   a	  
magnitude	  that	  substantially	  outweigh	  the	  importance	  of	  protecting	  the	  Section	  4(f)	  property.	  A	  
potential	   avoidance	   alternative	   is	   not	   feasible	   if	   it	   cannot	   be	   built	   as	   a	   matter	   of	   sound	  
engineering	  judgment.	  Id.	  §	  774.17(2).	  
	  

An	  avoidance	  option	  is	  not	  prudent	  if:	  (1)	  it	  compromises	  the	  project	  to	  a	  degree	  that	  it	  
is	  unreasonable	   to	  proceed	   in	   light	  of	   the	  project’s	   stated	  purpose	  and	  need;	   (2)	   it	   results	   in	  
unacceptable	   safety	   or	   operational	   problems;	   (3)	   after	   reasonable	   mitigation,	   it	   still	   causes	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
5  See U.S. DEP'T OF TRANSP. FED. HIGHWAY ADMIN., SECTION 4(F) POLICY PAPER (2012), 
http://environment.fhwa.dot.gov/4f/4fpolicy.pdf. 
6 Id. 
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severe	   social,	   economic,	   or	   environmental	   impacts;	   severe	   disruption	   to	   established	  
communities;	   severe	   or	   disproportionate	   impacts	   to	  minority	   or	   low-‐income	   populations;	   or	  
severe	   impacts	   to	   environmental	   resources	   protected	   under	   other	   Federal	   statutes;	   (4)	   it	  
results	   in	   additional	   construction,	   maintenance,	   or	   operational	   costs	   of	   extraordinary	  
magnitude;	  (5)	  it	  causes	  other	  unique	  problems	  or	  unusual	  factors;	  or	  (6)	  it	   involves	  multiple	  
factors	  as	  outlined	  above	  that,	  while	  individually	  minor,	  cumulatively	  cause	  unique	  problems	  or	  
impacts	  of	  extraordinary	  magnitude.	  Id.	  §	  774.17(3).	  The	  prudence	  determination	  requires	  an	  
analysis	   of	   these	   six	   factors	   and	   documentation	   that	   describes	   the	   agency’s	   efforts	   in	   this	  
regard.7	  

	  
The	  agency	  can	  use	  information	  obtained	  through	  the	  Section	  106	  process	  to	  guide	  the	  

Section	   4(f)	   analysis	   of	   alternatives	   under	   the	   “prudent	   and	   feasible”	   standard	   and	   plan	   for	  
mitigation	   when	   avoidance	   of	   the	   4(f)	   resources	   is	   not	   possible.	   The	   September	   19,	   2012	  
Section	  106	  Agency	  Coordination	  Meeting	  Minutes	  suggest	  that	  the	  alternatives	  were	  analyzed	  
before	  the	  adverse	  effects	  were	  fully	  assessed	  under	  Section	  106.	  Without	  a	  full	  understanding	  
of	   the	  significance	  of	   the	  resources	  and	  how	  the	  alternatives	  will	   impact	   those	  resources,	   the	  
agency	   cannot	   reasonably	   select	   the	   best	   possible	   outcome.	   The	   process	   of	   assessing	  
alternatives	   and	   selecting	   the	   best	   possible	   outcome	  must	   involve	   input	   from	   the	   consulting	  
parties.	  	  	  	  
	  

Purpose	  and	  Need	  Statement	  
	  

PennDOT	   should	   involve	   the	   public	   in	   drafting	   the	   purpose	   and	  need	   statement.	   Both	  
NEPA	   and	   Section	   4(f)	   require	   a	   purpose	   and	   need	   statement,	  which	   analyzes	   the	   proposed	  
alternatives.	  Based	  upon	  information	  from	  consulting	  parties	  within	  the	  Section	  106	  process,	  it	  
appears	  that	  PennDOT	  has	  not	  involved	  the	  public	  in	  drafting	  the	  purpose	  and	  need	  statement	  
for	   the	   Headquarters	   Road	   Bridge,	   as	   required	   under	   both	   NEPA	   and	   Section	   4(f),	   and	   has	  
developed	   a	   statement	   that	   drives	   the	   analysis	   of	   alternatives	   toward	   PennDOT’s	   preferred	  
outcome.	  	  
	  

The	  Safe,	  Accountable,	  Flexible,	  Efficient	  Transportation	  Equity	  Act:	  A	  Legacy	  for	  Users	  
(SAFETEA-‐LU)	   provides	   additional	   standards	   for	   environmental	   review	   of	   federally	   funded	  
transportation	   projects.	   23	   U.S.C.	   §§	  101–170	   (2012).	   SAFETEA-‐LU	   requires	   public	  
participation	   in	   defining	   a	   project’s	   purpose	   and	   need,	   stating	   that	   “[a]s	   early	   as	   practicable	  
during	   the	   environmental	   review	   process,	   the	   lead	   agency	   shall	   provide	   an	   opportunity	   for	  
involvement	  by	  participating	   agencies	   and	   the	  public	   in	   defining	   the	  purpose	   and	  need	   for	   a	  
project.”	   Id.	  §	   139(f)(1).	   PennDOT	  presented	   its	   purpose	   and	   need	   statement	   at	   the	   June	   17,	  
2013	  Section	  106	  Consulting	  Party	  Meeting	  and	  focused	  on	  objectives	  already	  established	  in	  the	  
statement.	  

	  
If	   the	   June	   17	  meeting	   is	  merely	   a	   continuation	   of	   the	   previous	   Section	   106	  meetings	  

that	   occurred	   in	   2006,	   the	   previous	   Section	   106	   process	   should	   be	   re-‐evaluated	   because	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
7 Id. 
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additional	  consulting	  parties	  are	  now	  involved	  and	  new	  information	  is	  available	  that	  may	  help	  
shape	  the	  project’s	  purpose	  and	  need.	  	  

	  
	   The	   purpose	   and	   need	   statement	   shapes	   the	   process	   of	   considering,	   analyzing,	   and	  
selecting	  project	  alternatives.	  Under	  Section	  4(f),	  the	  purpose	  and	  need	  statement	  is	  critical	  in	  
assessing	  whether	  or	  not	  an	  alternative	  is	  feasible	  and	  prudent.	  Specifically,	  “[a]n	  alternative	  is	  
not	  prudent	  if:	  (i)	  it	  compromises	  the	  project	  to	  a	  degree	  that	  it	  is	  unreasonable	  to	  proceed	  with	  
the	  project	   in	   light	  of	   its	  stated	  purpose	  and	  need.”	  23	  C.F.R.	  §	  774.17(3).	  Furthermore,	   if	   the	  
agency	   determines	   that	   there	   is	   no	   feasible	   and	   prudent	   avoidance	   alternative,	   it	   may	   seek	  
approval	  for	  one	  of	  the	  remaining	  alternatives	  that	  causes	  the	  least	  overall	  harm	  to	  Section	  4(f)	  
resources.	  The	   least	  overall	  harm	   is	  determined	  by	  balancing	  several	   factors,	  one	  of	  which	   is	  
“[t]he	   degree	   to	   which	   each	   alternative	   meets	   the	   purpose	   and	   need	   for	   the	   project.”	   Id.	  
§	  774.3(c)(1).	  
	  

Because	   the	  purpose	  and	  need	  statement	  drives	   the	  process	  of	   considering,	   analyzing,	  
and	   selecting	   project	   alternatives,	   it	   should	   be	   defined	   broadly	   enough	   so	   that	   it	   includes	   a	  
discussion	   of	   a	   range	   of	   reasonable	   alternatives.8	  PennDOT’s	   purpose	   and	   need	   statement	  
presents	  a	  well-‐defined	  purpose,	  but	  the	  statements	  of	  need	   	   indicate	  that	  PennDOT	  assessed	  
the	   reasonable	   alternatives	   and	   pre-‐selected	   its	   preferred	   alternative	   before	   drafting	   the	  
statement.	  For	  example,	  the	  statement	  that	  the	  bridge	  is	  “functionally	  obsolete”	  (“Purpose	  and	  
Need,	  Headquarters	  Road	  (SR	  1012)	  over	  Tinicum	  Creek”)	  strongly	  suggests	  that	  rehabilitation	  
is	  not	  a	  viable	  alternative	  and	  that	  replacement	  is	  the	  only	  option.	  	  
	  
PennDOT	  Should	  Conduct	  the	  Section	  106	  Process	  in	  Good	  Faith	  	  
	  

The	  Delaware	  Riverkeeper	  Network	   is	   concerned	   that	  PennDOT	  has	  not	   conducted	   its	  
Section	  106	  consultation	  process	  in	  good	  faith.	  By	  restarting	  a	  process	  that	  began	  in	  2006,	  the	  
current	  consulting	  parties	  have	  not	  had	   the	  opportunity	   to	  participate	   in	  decisions	   that	  were	  
made	   during	   the	   initial	   phase;	   consequently,	   decisions	   made	   during	   that	   phase	   were	   not	   in	  
accordance	  with	  the	  law.	  
	  

Section	  106	  requires	  agencies	   to	  consider	   the	  adverse	  effects	  of	   their	  undertakings	  on	  
historic	   resources.	   More	   specifically,	   Section	   106	   requires	   that	   an	   agency	   establish	   that	   an	  
undertaking	   exists,	   identify	   historic	   properties	   that	   may	   be	   affected	   by	   the	   proposed	  
undertaking,	   assess	   the	   adverse	   effects	   of	   the	   undertaking	   on	   the	   historic	   properties,	   and	  
consult	  with	  interested	  parties	  in	  an	  effort	  to	  resolve	  the	  adverse	  effects,	  a	  process	  that	  results	  
in	  a	  Memorandum	  of	  Agreement	  that	  evidences	  the	  agency’s	  compliance	  with	  Section	  106.9	  

	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
8 See AM. ASS'N OF STATE HIGHWAY TRANSP. OFFICIALS, PRACTITIONER’S HANDBOOK: DEFINING THE PURPOSE AND 
NEED AND DETERMINING THE RANGE OF ALTERNATIVES FOR TRANSPORTATION PROJECTS (2007), 
http://environment.transportation.org/pdf/PG07.pdf. 
9  See Section 106 Regulations Flow Chart and Explanatory Material, ADVISORY COUNCIL ON HISTORIC PRES., 
http://www.achp.gov/flowexplain.html (last visited July 29, 2013). 
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Area	  of	  Potential	  Effects	  
	  

The	   Area	   of	   Potential	   Effects	   (APE)	   is	   defined	   in	   the	   Section	   106	   implementing	  
regulations	   as	   “the	   geographic	   area	   or	   areas	   within	   which	   an	   undertaking	   may	   directly	   or	  
indirectly	  cause	  alterations	  in	  the	  character	  or	  use	  of	  historic	  properties,	  if	  any	  such	  properties	  
exist.”	  36	  C.F.R.	  §	  800.16(d).	  Determining	  the	  APE	  is	  one	  of	  the	  most	  critical	  steps	  in	  the	  Section	  
106	  process	  and	  should	  not	  be	  confined	  to	  the	  project	  area.	  The	  APE	  may	  be	  much	  larger	  than	  
the	  project	  area	   if	   the	  undertaking	  has	   the	  potential	   to	  directly	  or	   indirectly	  affect	  properties	  
located	   outside	   this	   immediate	   area.	   In	   addition	   to	   direct	   physical	   effects	   on	   properties,	   an	  
agency	  must	  also	  consider	   the	   full	   range	  of	   indirect	  visual	  and	  audial	  effects	   that	  may	   impact	  
these	  properties.	   Indirect	  effects	  may	  occur	  at	  a	   later	  date	  and	  may	  be	  cumulative.	   In	  road	  or	  
bridge	  projects,	  these	  future	  or	  cumulative	  effects	  may	  manifest	  in	  increased	  traffic	  that	  causes	  
noise	  or	  vibrations	  to	  nearby	  properties.10	  
	  

Identifying	  Historic	  Properties	  and	  Assessing	  Adverse	  Effects	  
	  

An	  agency	   is	   required	   to	  make	  a	   “reasonable	  and	  good	   faith	  effort”	   to	   identify	  historic	  
properties	  within	  the	  APE	  that	  may	  be	  affected	  by	  the	  proposed	  undertaking.	  Id.	  §	  800.4(b)(1).	  
An	  agency	  makes	  a	  reasonable	  and	  good	  faith	  effort	  to	  identify	  historic	  properties	  by	  reviewing	  
existing	  information	  on	  historic	  properties	  within	  the	  APE	  and	  seeking	  other	  information	  from	  
individuals	  or	  organizations	  that	  have	  knowledge	  of	  properties	  within	  the	  area.	  Id.	  §	  800.4(a).	  
Section	  106	  regulations	  specify	  that	  a	  reasonable	  and	  good	  faith	  effort	  may	  consist	  of	  or	  include	  
“background	   research,	   consultation,	   oral	   history	   interviews,	   sample	   field	   investigation,	   and	  
field	  survey.”	  Id.	  §	  800.4(b)(1).	  Once	  the	  agency	  has	  identified	  historic	  properties	  that	  may	  be	  
affected	   by	   the	   proposed	   undertaking,	   the	   agency	   must	   consult	   with	   the	   State	   Historic	  
Preservation	   Officer	   (SHPO)	   or	   Tribal	   Historic	   Preservation	   Officer	   (THPO)	   to	   assess	   the	  
adverse	  effects	  the	  undertaking	  may	  have	  on	  the	  properties.11	  Id.	  §	  800.4(b).	  
	  

Public	  Participation	  
	  

Once	   the	   agency	   has	   determined	   that	   its	   undertaking	   will	   have	   adverse	   effects	   on	  
historic	  properties,	  the	  agency	  must	  consult	  with	  the	  SHPO,	  THPO	  and	  other	  interested	  parties	  
to	  resolve	  those	  effects.	  Public	  involvement	  is	  essential	  to	  successful	  Section	  106	  consultation,	  
and	   the	   views	   of	   the	   public	   should	   be	   solicited	   and	   considered	   throughout	   the	   process.	   Id.	  
§	  800.2(d).	  At	  a	  minimum,	  an	  agency	  must	  provide	  an	  opportunity	  for	  the	  public	  to	  examine	  the	  
results	   of	   the	   agency’s	   efforts	   to	   identify	   historic	   properties,	   evaluate	   the	   properties’	  
significance,	  and	  assess	  the	  undertaking’s	  effects	  on	  the	  properties.12	  When	  an	  agency	  finds	  that	  
the	  undertaking	  will	  have	  adverse	  effects	  on	  historic	  properties,	  it	  must	  make	  that	  information	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
10  See VA. DEP’T OF HISTORIC RES., DEFINING YOUR AREA OF POTENTIAL EFFECTS (2011), 
www.dhr.virginia.gov/pdf_files/Defining_Your_APE.pdf . 
11  See ADVISORY COUNCIL ON HISTORIC PRES., MEETING THE “REASONABLE AND GOOD FAITH” IDENTIFICATION 
STANDARD IN SECTION 106 REVIEW (2013), www.achp.gov/docs/reasonable_good_faith_identification.pdf . 
12 See Section 106 Regulations Section-by-Section Questions and Answers, ADVISORY COUNCIL ON HISTORIC PRES., 
http://www.achp.gov/106q&a.html (last visited July 29, 2013). 
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available	  to	  the	  public	  and	  provide	  the	  public	  an	  opportunity	  to	  express	  its	  views	  on	  resolving	  
the	  adverse	  effects.	  As	  stated	  in	  the	  implementing	  regulations,	  “The	  agency	  official	  shall	  provide	  
an	  opportunity	  for	  members	  of	  the	  public	  to	  express	  their	  views	  on	  resolving	  adverse	  effects	  of	  
the	   undertaking…	   and	   ensure	   that	   the	   public’s	   views	   are	   considered	   in	   the	   consultation.”	   Id.	  §	  
800.6(a)(4)	   (emphasis	   added).	   Furthermore,	   parties	   who	   have	   officially	   applied	   and	   been	  
approved	  for	  “consulting	  party”	  status	  have	  the	  right	  to	  share	  their	  views,	  receive	  and	  review	  
pertinent	  information,	  offer	  ideas,	  and	  consider	  possible	  solutions.13	  
	  

Although	  Section	  106	  is	  a	  process	  that	  does	  not	  mandate	  resolution	  of	  all	  adverse	  effects,	  
an	   agency	   must	   make	   a	   reasonable	   and	   good	   faith	   effort	   to	   consider	   the	   public’s	   views.	  
Additionally,	   the	   agency	   must	   justify	   its	   findings	   to	   the	   public	   so	   that	   the	   public	   has	   an	  
opportunity	   to	   comment	   and	   suggest	   alternative	   solutions	   to	   any	   possible	   adverse	   effects.	   If	  
PennDOT	   fails	   to	   consider	   public	   input,	   it	   will	   undermine	   this	   important	   component	   of	   the	  
Section	  106	  process.	  

	  
	  
	  
	  
	  
	  

[continued]	   	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
13 See ADVISORY COUNCIL ON HISTORIC PRES., PROTECTING HISTORIC PROPERTIES: A CITIZEN’S GUIDE TO SECTION 106 
REVIEW (2013), www.achp.gov/docs/CitizenGuide.pdf . 
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Conclusion	  

	  
In	   sum,	   we	   write	   on	   behalf	   of	   the	   Delaware	   Riverkeeper	   Network	   to	   inquire	   about	  

PennDOT’s	  progress	   in	  carrying	  out	   its	  obligations	  under	  NEPA,	  Section	  106	  and	  Section	  4(f).	  
We	  recommend	  that	  PennDOT	  add	  to	  the	  next	  meeting	  agenda	  an	  informational	  session	  on	  the	  
intersection	  of	  NEPA,	  Section	  106	  and	  Section	  4(f),	  and	  a	  discussion	  regarding	  how	  the	  agency	  
intends	   to	   carry	   out	   the	   three	   reviews.	  We	  wish	   to	  work	  with	   you	   to	   ensure	   that	   consulting	  
parties	   and	   the	   general	   public	   have	   the	   opportunity	   to	   participate	   fully	   in	   each	   of	   these	  
processes.	  	  	  
	  
	  
	   	   	   	   	   	   	   	   Sincerely,	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  

	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  
Marion	  F.	  Werkheiser	  

	   	   	   	   	   	   	   	   Attorney	  at	  Law	  
	  
	  
	  
cc:	   Jon	  Crum	  

Environmental	  Protection	  Specialist	  
U.S.	  Department	  of	  Transportation	  
Federal	  Highway	  Administration	  
228	  Walnut	  Street,	  Room	  536	  
Harrisburg,	  PA	  17101-‐1720	  
Email:	  jonathan.crum@dot.gov	  

	  
Camille	  Otto	  
Senior	  Program	  Specialist	  
U.S.	  Department	  of	  Transportation	  
Federal	  Highway	  Administration	  
228	  Walnut	  Street,	  Room	  508	  
Harrisburg,	  PA	  17101-‐1720	  
Email:	  camille.otto@dot.gov
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About the Delaware Riverkeeper Network
The Delaware Riverkeeper Network champions the rights of our communities to a Delaware River and tributary streams 
that are free-flowing, clean, healthy and abundant with a diversity of life.

The Delaware Riverkeeper Network gives voice, strength and protection to the communities and waterways of the 
Delaware River.  Through independent advocacy, and the use of accurate facts, science and law, DRN works to ensure the 
rich and healthy future that can only exist with a clean, healthy and free flowing river system.  

The Delaware Riverkeeper Network is unique in that it is founded upon the expectation of personal and community 
responsibility for river protection, as personified by the Delaware Riverkeeper.  DRN is the only grassroots advocacy 
organization that operates watershed-wide and empowers communities with the engaged interaction and information 
needed to succeed in protecting our River and region now and into the future.

About the Author: Robert W. Reynolds
The principal focus for Robert Reynolds is the documentation and preservation of cultural and historical places and 
landscapes. The experiences of visits to family in rural Vermont, college alongside the Gettysburg Battlefield, growing up 
during the summer at a lake resort in a region once known as the Jersey Adirondacks, and setting up homes first in Bucks 
then in Berks Counties, all occurred in landscapes of historic significance that inspired inquiry, study, photography, and 
preservation efforts.

Rob lived twice along the watershed of the Tohickon.  After joining the Heritage Conservancy in 1989 he and his wife 
rented a portion of an eighteenth century tavern in Keelersville along Lake Nockamixon.  Two years later they bought an 
1891 Victorian home in Quakertown.  Behind the house ran a tributary that led to the Tohickon and occasionally flooded 
the alley two feet deep with water up into the back yard.  While living in Quakertown Rob led the effort to save the train 
station and photographed 27,000 historic buildings in Bucks County, including all of Tinicum.  While earning a doctorate 
at Lehigh, he helped grow and establish the Historic Preservation Certificate Program at Bucks County Community 
College.

At Kutztown University Rob specializes in Pennsylvania History and teaches courses on Local History, Pennsylvania 
Dutch Culture, and Environmental History.  As the Residential Curator for the David Hottenstein Mansion, owned 
by the Preservation Trust of Berks County, he maintains and preserves a 1783 Georgian house, which some scholars 
consider the finest Pennsylvania German farmhouse of its era.  The woodwork from the master chamber was relocated to 
the Winterthur Museum in the early 1950s and today serves as the Fractur Room.   Periodically, Rob, his wife Jennette, 
and daughter Reanna live along the east shore of Beaver Lake, New Jersey in a 1909 bungalow still retaining original 
furnishings and a view that inspires the drive to preserve cultural and historic landscapes that retain uncompromising 
integrity.
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The bridges of Tinicum Township may well be the 
most significant collection of bridges in a single 
municipality in the State of Pennsylvania. Much of 

the Tinicum terrain tilts toward the Delaware River serving 
as a drainage with over three percent of the township made 
up of flowing water. The interplay of roadways and streams, 
the Delaware River, large and small bridges, fords and the 
canal, forest and farmland speckled with farmsteads, and 
neatly packed villages all retaining remarkable integrity, 
continue to evoke past eras in the development of the 
Delaware Valley, which are both locally and nationally 
significant. The Bridges of Tinicum, as a collection, call to 
mind a range of historical themes as artifacts of other eras 
and as contributors to assemblages of significant vernacular 
architecture and scenic landscapes, that are emblematic of 
the historical development of the Delaware Valley including 
settlement by the Scotch–Irish, English, and Pennsylvania 
Dutch, the development of transportation routes by road 
and canal to exploit natural resources, deliver the bounty 

of a productive agricultural area to market, and bring in 
the finished goods made elsewhere needed as the area 
prospered. As the age of wood gave way to the age of iron 
after the Civil War the bridges change from wood to iron, 
first wrought and then steel, with concrete becoming a new 
early twentieth century bridge material that now dominates 
all new bridge projects. 

The purpose of this report is to argue for a comprehensive 
management plan for the Bridges of Tinicum Township 
that details a strategy for historic bridges with improved 
maintenance and preservation. The following discussion 
will place a selection of important bridges into a broader 
historic context, discuss the excellent bridge preservation 
efforts already accomplished in Tinicum by the State, 
note the immediate Tinicum bridge crisis, and advance 
understanding about why the preservation and attention 
to historic bridges in Tinicum should become even more 
commonplace and collaborative. 

The Bridges of Tinicum Township

Tinicum Township is the home to a unique, complete, and irreplaceable collection of historic bridges. 
This collection includes a variety of designs on the brink of being destroyed.
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Tinicum Township encompasses 
17,177 acres in upper Bucks County. 
The lands offer rolling hills, flats along 
the Delaware River, and a distinctive 
ledge rising 75–150 feet above the river 
paralleling a portion of the Delaware. 
The Tohickon, Tinicum, and Mill 
Creeks and their tributaries drain 
through the area. William Penn knew 
of the Tohickon area as an Indian 
Township with rich lands much cleared 
by the Indians. The lands that would 
become Tinicum Township in 1738 
featured two large tracts combined 
with other lands. The Pennsylvania 
Land Company of London bought a 
7,500 acre portion of the Manor of 
the Highlands in 1699 featuring five 
miles of Delaware River shoreline. The 
Streeper Tract of 4,448 acres was first 
surveyed in 1703, but when Johaness 
Streeper died an alien, having not 
been naturalized, his heirs could not 
sell the land. James Logan accepted 
the surrender of the Streeper Tract in 
exchange for a like quantity of land 
near the Durham Iron works allowing 
the Streeper Tract to be used to supply 
wood and timber for the furnace. 
In 1738, the same year Tinicum is 
organized as a township, the old 
Streeper Tract lots began to be surveyed 
to sell to settlers. 

The Tohickon Creek attracted the 
earliest settlers into what would become 
Tinicum Township. The Creek name 
is said to mean the stream we cross 
on driftwood. The Delaware King 
Teedyuscung stated that the Tohickon 
was meant to be the northern limit of 
the white man’s country, and that the 

land to the north of it had been taken 
from them fraudulently. That deceit 
was the 1737 Walking Purchase that is 
considered one of the most notorious 
land frauds committed in the colonial 
era. Based on a circumspect deed the 
Penn heirs laid claim to the greater 
Lehigh Valley dispossessing several 
native communities living in the 
Lehigh and Delaware valleys. Tinicum 
continued to be the home of a remnant 
of the Delaware Tribe of Indians for 
upwards of twenty-five years after it was 
surveyed, but those natives who stayed 
usually lost their property and were 
forced either to settle on poor land or to 
endure a meager existence working for 
colonists as farm laborers or servants.

The year following the infamous 
walking purchase led to the 
organization of Tinicum Township, 
but people were already living in the 
Tohickon Valley. The Scotch–Irish, 
Lowland Scots that emigrated to 
Ulster, Ireland in the seventeenth 
century, faced economic, political, and 
religious persecution leading them to 
decide in large clusters to move on to 
Pennsylvania with a group entering 
the Tohickon area through the nearby 
Deep Run settlement in Bedminster 
Township in the first quarter of the 
eighteenth century. Other early settlers 
were English immigrants. German 
speaking settlers came later with 
German names rare in the early to mid-
eighteenth century public documents.

The first major road project was in 1741 
when the road was laid out from the 
mouth of Tinicum creek, near Erwinna, 
then known as “London’s ferry,” to 
the mouth of Indian cabin run, where 
it crosses the Tohickon and meets 
the Durham road, near Hinkletown, 
in Plumstead Township. This road 
likely linked the Tinicum Scots–Irish 
to the Scotch–Irish settlement in the 
Deep Run. The Tinicum Scotch–Irish 
settlement was part of a larger cluster of 
nearby Bucks County settlements that 
started about 1720 and was particularly 
strong from 1730–1740 with lands 
taken up in Tinicum, Bedminster and 
in Deep Run, Plumstead, and New 
Britain Townships. 

The road to Durham was opened 
through Tinicum in 1745. About 
1750 the inhabitants of Tinicum built, 
by subscription, a wooden bridge 
over Indian creek, near its mouth at 
the river. In 1768 the inhabitants of 
Tinicum, Nockamixon, Bedminster 
and Plumstead asked permission of the 
court to build a stone bridge at their 
own expense, in place of the wooden 
one, but it was not granted. This 
location may be in the vicinity of a 1922 
concrete arch bridge on River Road in 
Point Pleasant. This structure is also 
known as the Burnt Mill Bridge or the 
Sheep Hole bridge. The first name was 
adopted because of a fire that occurred 
at a mill on a property adjacent to the 
bridge. The second name refers to 
a local roadway that intersects with 
Headquarters Road at the bridge.

Bridge Types and their Historic Context in Tinicum Township
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A few miles south of the village of Red 
Hill (Ottsville) travelers crossed the 
Tohickon Creek at John Orr’s Ford. 
In 1763 residents petitioned for a 
bridge, raising as much of the funds 
as they were able with the remainder 
funded by the County Commissioners. 
The bridge over the Tohickon, on 
the Durham road, was built in 1765, 
at an expense of £283, of which the 
inhabitants contributed £101 and the 
balance was taken from the public 
funds. A large multiple stone arch 
bridge stood at this location until the 
mid-twentieth century when the road 
was widened and the old stone arch 
bridge replaced by the state. This was 
the largest stone arch bridge built in 
Tinicum Township and it has been 
gone for sixty years. The stone arch 
bridge as a bridge type, was used for 
major stream crossings in the 18th 
century on the most significant major 
roads often with multiple arches 
depending upon length, but was also 
found with frequency in smaller single 
arch designs on more local roads over 
smaller stream crossings. 

Later eighteenth century roadways 
include a road laid out from Erwinna 
to John Wilson’s tavern in 1767, about 
half-way to the Brick church, and in 
1774, one from Abraham Johnson’s 
blacksmith shop, on the Durham road, 
to the Presbyterian burying-ground. 
In 1786 the River road was extended 
up the river from Kugler’s mill, below 
Lumberville, to the mouth of Durham 
creek, where it met the road already 
laid out from Erwinna down to that 
crossing. The road from Erwin’s mills 
to the Durham road was opened 
in 1790. Whenever possible, the 

perimeter boundaries of the patents 
and grants became the location of local 
connecting roads. In this manner, the 
private properties would be minimally 
impacted. 

Very few bridges existed as Tinicum 
Township initially attracted frontier 
settlers. Fords and ferries offered 
passage through and over waterways 
providing the most primitive form of 
creek or river crossings. Today, two 
fords can still be taken to cross onto 
Delaware River islands, and three creek 
fords, located on interior dirt roads 
retaining a narrow width, serve as clear 
surviving segments of the eighteenth 
century roads of the area that would 
have been known by the pioneer 
Scotch–Irish and English settlers. In 
several locations where fords were 
replaced by bridges, the earlier ford 
remains intact and the worn cartways 
that led in and out of the ford remain 
to be seen although long abandoned. 
Tinicum Township featured two 
Delaware River ferry crossings at the 
London or Erwin Ferry and in Point 
Pleasant, known earlier as Lower Black 
Eddy. The former ferry was replaced 
by a covered bridge and now features a 
1930s iron truss bridge.

As settlers shifted from the first phase 
of initial settlement and survival to a 
focus on market agriculture, demand 
for more secure roads and stream 
crossings increased. Bridges of the 
eighteenth and early nineteenth 
century were often wooden beam 
bridges built on large masonry piers 
with stone abutments. These bridges 
were far less expensive than stone arch 

bridges, but the deck timbers had to 
be periodically replaced as they rotted. 
During the auto era, the wooden 
decks were phased out and replaced 
by I-beams and concrete decks, but 
the superstructure of masonry piers 
and abutments continued in place 
from the original bridges. Only two 
bridges remain in Bucks County with 
the original stone pier substructure 
for multi-span wooden beam design, 
both located in Tinicum Township 
dating 1812 and 1835. Based on an 
examination of PennDot’s statewide 
bridge survey in 2003, there were only 
eight working bridges in Pennsylvania 
built before 1812. All were of the more 
common stone arch construction 
design. Based upon this data, the 
Headquarters Road Bridge is the 
oldest surviving pier-to-pier bridge 
left in Pennsylvania. This structure is 
also known as the Burnt Mill Bridge 
because of a fire that occurred at a mill 
on an adjacent property.
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Three covered bridges offer travelers 
a momentary glimpse of the wooden 
lattice truss that hold up the roadway 
above the water of creeks and the 
canal, and that are wrapped in the 
wooden covering of siding and 
roofing that give these early American 
engineering innovations their name. 
These covered bridges have Town 
Trusses designed to be built quickly, 
out of readily available materials with 
local, relatively unskilled workers. 
A fourth wooden truss bridge with 
the trusses covered in siding, but not 
encased with walls and a roof, stands 
in Ralph Stover Park. The truss type 
of this unique bridge is unknown due 
to the siding covering the wooden 
trusses. It is not hard to imagine some 
of the German speaking residents 
helping to build these wooden truss 
bridges as they took up the rolling 
farmland up above the Delaware after 
migrating into Bucks County from 
the northwest by traveling up the 
Schuylkill from Philadelphia to the 
Perkiomen Creek watershed along 
branches like the Unami into Bucks 
County to the Tohickon watershed, 
overtaking and buying out many of the 
earlier arriving Scotch–Irish. 

Ithiel Town’s truss was patented on 
January 28, 1820. His wooden truss 
bridge, also known as Town’s Lattice 
Truss, was inspired by the wooden 
arch truss patent design of Theodore 
Burr. Town’s innovative lattice design 
provided a new more efficient method 
of load distribution, which could be 
achieved with lighter-weight planks 
of pine or spruce connected with 
wooden pins. The resulting structure 
was much lighter and considerably 

less expensive to build than a Burr 
arch truss bridge. The light, almost 
insubstantial, appearance of Town’s 
bridges prompted comparisons to the 
common trellis found in every flower 
garden. The lattice truss bridge became 
so widely used across the eastern states 
in the 19th century that Town, who 
received royalties of $1 to $2 dollars 
per foot for use of his patented design, 
became a wealthy man. Ithiel Town’s 
lattice truss became common across 
Bucks County.

While Durham boats carried iron 
down the Delaware River in the spring 
when the water ran fast and high, 
it was the Delaware Division of the 
Pennsylvania Canal that provided a 
means to overcome the navigation 
challenges of the Delaware. In Tinicum 
Township one can walk the canal 
towpath for several miles following the 
trail formed by mules over 180 years 
ago. In several locations camel back 
bridges convey vehicles over the canal 
as they have since 1832. 

The canal linked the main Bucks 
County port at Bristol to Easton 
where a canal along the Lehigh River 
provided connection to the rich 
anthracite coal areas further north in 
Pennsylvania. The canal in Tinicum 
Township was operating in 1832 
offering a means to move bulk items 
such as lime and coal, but many new 
manufactured items could now be 
cheaply transported distances such as 
cast iron stoves. Michael Uhler saw the 
opportunities brought by the canal and 
set up a series of businesses including a 
canal boat yard, lime kilns, a hay press, 
a general store, and a furniture factory 

as well as worker housing, a hotel, and 
a mansion overlooking this village 
all along the canal inland from the 
Frenchtown-Erwinna Ferry crossing. 

A number of the road bridges crossing 
the canal were replaced in 1932 with 
through girder or box beam bridges 
and decorative wood truss side 
rails. The camelback open wooden 
truss bridges with wrought iron tie 
bar components were designed for 
crossings of the Delaware Division 
of the Pennsylvania Canal. The 
design evolved to solve the height 
requirements needed to allow 
the mules and bargemen to pass 
underneath along the towpath with 
proper head clearance. Commercial 
canal operations ceased in 1931, when 
the Lehigh Navigation Company sold 
the land to the Commonwealth of 
Pennsylvania to become Roosevelt 
State Park. A National Historic 
Landmark, the 60-mile canal that 
passes through Tinicum Township is 
among the last fully watered tow-path 
canals remaining in the United States. 
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After the Civil War cast iron bridges 
signaled America’s technological 
shift from the age of wood to the age 
of iron. During the early twentieth 
century iron bridges and concrete 
bridges vied for dominance with 
concrete wining out. There may 
be as few as twenty-six metal truss 
bridges remaining in Bucks County, 
with at least seven of those closed or 
out of service. As the rural economy 
diversified with small scale cigar 
making, clothing factories, creameries, 
and shipment of milk, eggs, and 
vegetables to markets the iron bridges 
eliminated more fords and minimized 
wooden deck maintenance on the 
older wooden beam deck bridges 
experiencing greater daily traffic as 
the resident population of Tinicum 
continued to grow through the 1870s. 

The principal time frame for metal 
truss bridges, particularly those built 
by medium-sized iron and steel bridge 
manufacturers from Pennsylvania and 
Ohio was from the era 1876–1900. The 
earlier iron bridges, might be through 
or pony trusses, and were constructed 
utilizing light-sized components, 
and generally assembled with pin 
connections. A second wave of metal 
trusses occurred during the New Deal 
of the Great Depression in the 1930s. 
These pony trusses utilize much beefier 
steel components, connected with 
welded plates. During the depression 
John Wexley, a Hollywood screen 
writer, directed the application and 
construction with local residents of 
two circa 1935 iron truss bridges that 
still stand in the Ridge Valley Historic 
District on Sheep Hole Road. 

Tinicum Township features a grouping 
of early twentieth century bridges 
designed by Bucks County Engineer 
A. Oscar Martin. Martin designed or 
improved over 100 bridges in Bucks 
County through circa 1923. His work 
is important to the Tinicum collection 
for he improved older bridges by 
adding decks using concrete and steel 
while still preserving and maintaining 
the superstructure and abutments 
that were historic. Martin’s imprint 
on the bridge collection of Tinicum is 
significant and impressive. 

Trained as both an architect and 
engineer at Drexel Institute, A. Oscar 
Martin offered cost effective modern 
rehabilitations of existing bridges 
using new materials, and he created 
new designs that often utilized the 
colonial era arch shape only with 
concrete instead of coursed stone as 
the construction material. The cement 
industry was pioneered in the vicinity 
of Tinicum at locations in Lehigh 
and Northampton Counties, making 
the new concrete easily available for 
Martin’s bridge designs. On primary 
roads and with long spans Martin 
offered innovative and agile open 
and closed spandrel arch designs. 
For short spans he worked with a 
variety of reinforced concrete deck 
solutions, many utilizing encased 
I-beams to replace former wooden 
beams and retaining the existing 
stone substructure, or in some new 
designs, entirely reinforced abutments, 
deck or reinforced beams. He is also 
credited with several plate-girder 
designs over the Delaware Division 
of the Pennsylvania Canal, a strategy 
developed to resolve approach 

heights as well as the under-clearance 
headroom for passing bargemen. 
His bridge projects were simple, 
direct, practical and easily affordable 
by the county, and transformed the 
vocabulary of county bridges to the new 
combinations of concrete and steel.

During the 1930s, the Pennsylvania 
Department of Highways created 
a more standardized approach to 
bridge design. Bridges on major roads 
were more likely to be replaced than 
bridges on less traveled roads, and by 
the 1950s larger scale bridges became 
common on the major through roads. 
The largest bridge in Tinicum is the 
1931 steel Warren Truss bridge that 
features six spans measuring 951 feet 
to link Frenchtown, New Jersey to 
Uhlerstown, Pennsylvania. The stone 
piers and abutments once supported a 
massive covered bridge.



6

These above mentioned bridges are among 
the upper tier of the township’s fifty-two 
bridges listed on the Tinicum website. The 
Lichtenstein study for Tinicum enumerates 
twenty-eight bridges of interest, but the 
database software is no longer supported 
by Microsoft making the online database 
useless, there are no photos of the bridges 
accessible through the database, and text 
boxes with meaty entries cannot be fully 
read. In 1997 the Lichtenstein Study found 
ten bridges eligible and one potentially 
eligible for the National Register. The lack of 
a fully functional comprehensive inventory 
means that a comprehensive bridge survey 
must be made in order to speak definitively 
about the full collection in Tinicum 
Township. No doubt, there are more stellar 
bridges awaiting recognition on the roadways 
of Tinicum, and challenges to be made to 
some determinations of eligibility.

The Uhlerstown- Frenchtown 
bridge crosses the Delaware 

River and is considered 
National Register eligible. 
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Preservation of the Bridges of Tinicum Township

When the historic resources of 
Tinicum Township were documented 
by the Heritage Conservancy from 
1989-1990, nearly every bridge was 
historic. Over the past quarter century, 
some bridges have been preserved, but 
others have been demolished, are 
slated for replacement, or are 
threatened. Nationwide, a precipitous 
loss of historic bridges has occurred 
with an estimated decline of twenty-
five percent of America’s historic 
bridges in just two decades. In 
Tinicum Township, this national trend 
has been challenged with several 
protracted clashes occurring over the 
fate of historic bridges. A grass-roots 
effort to preserve the bridges of 
Tinicum Township has received 
tremendous local attention and 
support in the community and from 
non-profit organizations. Federal 
historic designations for bridges and 
districts, in concert with designations 
protecting streams, as well as the 
protection inherent in establishing the 
Delaware Canal Heritage Corridor, 
and the setting aside of natural areas 
for public parks, may well represent 
the most spirited effort in the 
Commonwealth to advocate for 
historic bridge retention and bridge 
restoration projects instead of bridge 
replacements. 

Tinicum Township is a place where 
historic bridges stand as vital 
experiences within landscapes and 
viewsheds that still tell the story of 
how America was transformed from 
a wilderness to a pastoral landscape 

that epitomizes the draw of Bucks 
County’s rural beauty to residents 
and visitors alike. The Bucks County 
countryside has attracted renown 
since the turn of the twentieth century, 
but today that heritage is at risk with 
large expanses of rural Bucks County 
countryside with minimal or limited 
new development rapidly diminishing, 
and worthy of more proactive and 
innovative bridge management. 
Tinicum Township is at risk to lose 
rare surviving examples of bridge 
types that are nearly extinct state-
wide despite the efforts of residents to 
plead for bridge conservation rather 
than replacement. With no up-to-
date functional database or publicly 
available systematic management 
plan, the State is not able to place 
deteriorated historic bridges into a 
context that truly evaluates rarity 
and significance, and unfortunately, 
bridge battles usually entrench both 
sides. Successful oversight of the 
historic bridges of Tinicum Township 
calls for a new type of management 
approach that gives voice to historical 
significance and repair options earlier 
in the bridge project analysis process, 
and bridge repair needs to become an 
acceptable means to manage historic 
bridges by the State of Pennsylvania. 
Before turning to a few key bridge 
preservation challenges, it will prove 
useful to look at several excellent 
bridge preservation outcomes in 
Tinicum Township.

It is absolutely clear that the 
State of Pennsylvania can repair 
certain historic bridges quite well. 
There are several excellent bridge 
preservation success stories in 
Tinicum Township. Three Town Truss 
covered bridges remain in service 
today, the Frankenfield, Erwinna, 
and Uhlerstown bridges, thanks to 
deck replacements that made the 
bridges safe, and a regular program of 
maintenance for this specific bridge 
type. Most residents would agree 
that the covered bridges are the most 
significant bridges in the area as they 
certainly evoke the horse-drawn 
transportation of the nineteenth 
century. This bridge type has benefited 
from popular public support resulting 
in a special state-wide covered bridge 
program that has saved most of the 
219 surviving Pennsylvania covered 
bridges. Bucks County once had 
thirty-six covered bridges, but two-
thirds have been lost leaving twelve, of 
which three remain in Tinicum. 

In Ralph Stover Park an open wooden 
truss bridge survives as the last bridge 
of its type in Pennsylvania. The bridge 
is actually a covered bridge without 
the walls or roof, in other words there 
are wooden trusses, but they have 
been sided and protected from the 
weather but the deck is open to the 
weather. This last of its kind bridge in 
Pennsylvania has been closed to traffic 
for decades and is in poor condition 
and at risk of continued deterioration.
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Bridges crossing the canal have also fared well and the basic 
design of the bridge sidewalls has been preserved over time. 
The Delaware and Lehigh Canal National Heritage Corridor 
features a common camel-back bridge design for road 
crossings over the canal that despite repairs and rebuilding, 
have retained their character defining sides forming the 
camelback profile. In looking at all of the camelback canal 
bridges along the sixty mile canal, only six fully original 
camelback bridges still exist. Most are newer beam bridges 
that replicate the wooden trusses as the side railings. One 
bridge is of the camelback design, but made entirely of 
metal pipe. Another replicates the engineering features, 
with wood and metal components, but is much heavier in 
appearance, being designed for heavy modern loads. Other 
types of crossings include metal Pratt pony truss, concrete 
arch, I-beam, box beam and concrete, pipe and pre-stressed 
arch culverts. 

The 1877 Pratt Pony Truss bridge over the canal recently 
underwent disassembly, repair, and restoration. The bridge 
was cast by the Murray Dougal and Company in Milton, 
Pennsylvania. The 1948 concrete canal aqueduct in Point 
Pleasant was replaced recently with a more authentic 
wooden structure that ensures that the canal flows over the 
Tohickon Creek. 

 

The Frankenfield Covered Bridge.

 

A representative example of a camel-back canal bridge. 

 

Pony Truss 1877 bridge crossing the canal—restored.
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An 1887 pony truss bridge at Geigel Hill and Sheephole 
Roads was struck by a truck, closed, and its replacement 
was held up by public pressure because the Geigel Hill Road 
Bridge was the only bridge made by Nelson & Buchanan 
and/or the Pittsburgh Bridge Company that was located 
within a potential or listed historic district in Pennsylvania, 
that district being the Ridge Valley Rural Historic district. 

The covered bridges, the canal bridges, and the restoration 
of the iron canal bridge and the compromise on the iron 
Geigel Hill Road bridge prove that in particular situations, 
the State of Pennsylvania has taken the path of preserving 
and enhancing the historic bridges of Tinicum Township or 
rebuilding, under historic bridge size constraints with the 
reuse of character defining features, in a manner that has 
complemented the settings in which those bridges operate. 

There are three bridges currently at risk in Tinicum 
Township that do not appear to be receiving the 
consideration their historic significance would seem to 
dictate. Currently in Tinicum Township, a 1922 concrete 
arch bridge in Point Pleasant designed by county engineer 
A. Oscar Martin, which contributes to a historic district, is 
about to be demolished, and the last two multi-span stone 
supported beam bridges in Bucks County have replacement 
studies underway. The 1812 Burnt Mill (Sheephole) 
Bridge on Headquarters Road is the eleventh oldest bridge 
remaining in Pennsylvania and contributes to a historic 
district while the 1835 Creamery Road Bridge contributes 
to a Lower Tohickon Creek Historic District for which a 
determination of eligibility is being pursued.

While not a true reconstruction, 
the new canal aqueduct over the 
Tohickon Creek is a remarkable 
renewal of a key linkage in the 

canal system.

Although the 1887 
bridge was demolished, 

the one lane width, 
trusses, abutments 

and the right of way 
remained virtually 

unchanged.
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The Point Pleasant bridge replacement is underway with 
a temporary crossing being put in place to allow for the 
demolition of the historic bridge. The removal of this bridge 
is a significant loss as it is a central feature in the Point 
Pleasant Historic District. With the powerful Tohickon 
Creek flowing under its concrete arch, this bridge is a focal 
point especially from the second floor porch of the Point 
Pleasant Hotel, a location attracting visitors that came to the 
area for the quaint architecture and natural beauty seen at 
this bridge location. That this bridge is not being repaired 
calls into question the historic designations of the Point 
Pleasant Historic District and the National Landmark canal 
designation and how the State honors historic designations. 
Are these designations not designed to preserve the historic 
resources of an area? It is especially discouraging for the 
State to use tax-payer funds to demolish a structure that 
contributes to a historic district in the most significant part 
of Tinicum Township. 

The significance of A. Oscar Martin as a county bridge 
engineer has been debated but not resolved making it 
impossible to determine how significant this particular 
bridge in Point Pleasant may be in the measure of his large 
body of early twentieth century bridge projects. Martin 
pioneered the use of concrete in bridge designs and this 
bridge is a significant example of his work that recalls the 
older tradition of stone arch bridge building in this region, 
yet by utilizing a new material that presented cost savings 
over stone masonry a traditional arch form could be formed 
to allow the passing through of the Tohickon Creek, a 
major tributary of the Delaware River. As the number of A. 
Oscar Martin bridges is diminished piecemeal, how many 
more of his projects will be lost before his contributions are 
competently and finally evaluated?  

 

The 1933 concrete arch bridge in the Point Pleasant Historic District was demolished this spring.
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The 1812 Burnt Mill Bridge (above) and the 1835 Creamery Road Bridge (below) are the last two multi-span stone supported beam 
bridges left in Bucks County.
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The 1812 Burnt Mill Bridge and the 
1835 Creamery Road Bridge are the 
last two bridges of their type remaining 
in Bucks County. Is that fact not a 
reason to repair rather than replace 
the spans? It is the superstructure 
of the original bridges that remains 
since the decks were both originally 
wooden planks that had to be replaced 
periodically. The significance of both 
remains challenged by twentieth 
century auto era improvements that 
left both bridges one lane wide with 
the superstructure intact. Both are 
monumental with the earlier bridge 
spanning two supports and the latter 
stretching 199 feet across seven piers. 
In the auto age both bridges received 
concrete decks and pipe railings. The 
early auto era renovations extended the 
life of both bridges and are reflective 
of an older approach of repairing 
rather than replacing bridges in 
Pennsylvania. The Burnt Mill Bridge 
forms a squirrelly intersection with 
Sheephole Road and Headquarters 
Road that will likely force a bridge 
realignment if a new two lane bridge 
is mandated. A new span will have a 
significant negative effect on the Ridge 
Valley Historic District.

The Creamery Road Bridge forms the 
context for the Harpel Farmhouse that 
stands nearby in site of the bridge. 
The Harpel Farm was examined 
for National Register eligibility and 
denied, yet the researcher never gained 
entry to the property to evaluate the 
interiors. The farmhouse may well 
have one of the most intact interiors 
of any stone farmhouse in all of 
Tinicum Township. The house was 
abandoned during the depression, and 

after thirty-five years of being vacant 
a family purchased the farm and built 
a very sensitive addition leaving the 
original house interiors vacant and 
largely untouched since the 1930s. The 
second floor chamber that overlooks 
the Creamery Road Bridge features 
all of its original woodwork, plaster, 
hardware, and paint colors from the 
eighteenth century. The interiors of 
the farmhouse and the Creamery 
Road bridge have traveled through 
time together and as of today both still 
exist complementing each other. Will 
all three of these currently threatened 
bridges be lost? If so, what exactly is 
being lost if new bridges go in and the 
context of the bridge sites is altered? 

Historic bridges, remaining in service, 
offer those traveling on the road an 
experience of crossing a stream or 
creek on an engineered structure 
that has remained unchanged for 
generations. Bridges offer users a brief 
moment to experience the crossing 
of a body of water. That experience 
can often be one of natural beauty as 
seen over the railing looking up or 
down stream at the views. The stream, 
creek, or canal below often only 
momentarily comes into view before 
the crossing is completed. Where the 
lands abutting the crossing are wooded 
the span offers a momentary rush of 
light, and when the lands are open the 
views can provide brief but distant 
images of scenery and buildings that 
have been part of that view since the 
bridge first opened. Historic bridges 
make those crossings a significant 
historical experience that enriches 
the traveling experience of residents 
and visitors alike. Historic bridges are 

living history serving as direct physical 
connections to a period in the past. 

The bridges of Tinicum Township are 
a remarkable collection of structures 
that offer a rare and unusual variety 
of bridge designs meeting a variety 
of transportation needs over a broad 
sweep of time. The bridges are 
significant due to their design, but 
even more so for their context and the 
manner in which those brief moments 
of experiencing the crossing of the 
bridge connect the residents and 
visitors of Tinicum to the rhythms 
of the past. The historic bridges in 
Tinicum lay within surroundings 
that are natural, architectural, 
archeological, or a combination of all 
three that evoke the broader Delaware 
Valley story of settlement and pastoral 
development in a single municipality.
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The Value of Historic Bridge Preservation

With immediately threatened bridges 
and no publicly available management 
plan for the bridges of Tinicum 
Township, it is not possible to know 
what the fate will be for the remainder 
of the municipality’s historic bridges. 
Modern spans fail to equal the beauty 
and context sensitivity of historic 
bridges. Replacement bridges meeting 
modern standards often cause the 
redesign of the bridge location 
changing the appearance of adjacent 
intersections and requiring right of 
way acquisitions that negatively affect 
historic resources. When historic 
bridges are lost the impact of a new 
span is nearly always far greater than 
the loss of the bridge itself. The 
materials, size, design, alignment and 
impact to frontage can greatly 
undermine the historic integrity that 
once existed. “What is lost in the 
calculated costs of replacing or 
rehabilitating a historic bridge is the 
intrinsic value of the bridge itself,” 
argues the Historic Bridge Foundation, 
“Somehow we must elevate the 
importance of our historic bridges in 
the stories that identify the 
communities of our nation and say 
“this bridge is part of who we are and it 
must be saved.”

In researching professional responses 
to the nationwide issue of significant 
losses of historic bridges a workshop 
held twelve years ago in Washington, 
D.C. offers important lessons that 
have yet to become standard operating 
procedure in bridge replacement 
discussions. The workshop was 

sponsored by Eric DeLony, of the 
Historic American Engineering 
Record, and Terry Klein, of the SRI 
Foundation. A noble effort was made 
to address the loss of historic bridges 
in America by bringing together 
transportation professionals from 
across America to develop a fresh 
strategy for bridge preservation. 
Several of their findings are helpful 
in this discussion of preserving a rich 
and significant grouping of historic 
bridges in Tinicum Township. The 
stated goal of the workshop was to 
“articulate and define efficient and 
economical strategies for historic 
bridge preservation and management.” 
A questionnaire was sent out to all 
fifty state DOTs, selected State Historic 
Preservation Officers (SHPOs), several 
consulting engineers experienced 
in historic bridge rehabilitation, a 
couple of civil engineering educators 
interested in the subject, and several 
non-engineering preservationists 
and historic bridge scholars. Thirty-
seven DOTs responded, including the 
District of Columbia. 

The number one recommendation 
was to mandate historic bridge 
management plans. The group 
recommended that every attempt 
should be made to identify those 
bridges where rehabilitation and/or 
preservation is appropriate and feasible, 
and to develop specific treatments 
for these bridges. Such efforts would 
result from bridge inventories. Two 
other topics have bearing on our 
topic. One question asked “Speaking 

with individuals in state DOTs, there 
is concern of a “disconnect” between 
environmental and engineering 
interests and disciplines. Could you 
characterize the relationship between 
these two disciplines in your agency? 
This is a touchy issue confirmed by 
many equivocal responses from the 
state DOTs. Though many states 
indicated that relationships were 
improving, eight states responded 
that there was a “disconnect.” In some 
states, environmental and preservation 
interests were still perceived as 
“scapegoats,” something extra and not 
necessary. Other respondents cited 
different value systems between the two 
disciplines as one of the reasons for this 
disconnect. Despite the prevalence of 
engineering interests and the lack of 
interest to pursue alternative or non-
traditional methods, many respondents 
said that relationships were improving 
because of better understanding of 
the respective disciplines. Some of the 
reasons for improvement included 
the intervention or mediation by 
the FHWA division office, change 
of leadership within the agency, the 
attitude of individual project managers, 
context sensitive design, and the 
integration of environmental and 
engineering disciplines within the 
same office. Vermont claimed that its 
historic bridge program helped instill a 
measure of pride among the engineers 
on staff.”
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The other question asked “What has 
been the fundamental reason(s) that 
historic bridges have been saved? By far, 
community interest was the primary 
factor, noted by thirty-one (31) of the 
states. Thirteen (13) cited flexible design 
standards and three mentioned adopt-
a-bridge programs. Nine (9) states cited 
their historic bridge management plans 
as the reason bridges were saved. Many 
states cited the Section 106 compliance 
process. One reason cited for successful 
rehabilitation involved someone on 
the DOT staff or a focused, passionate 
citizen or citizen’s group willing to make 
a conscience effort to save a bridge. 
Other reasons mentioned included 
SHPO interest, the availability of 
transportation enhancement funding, 
and the obvious cost effectiveness of 
rehabilitation.”

The last perspective to offer in this 
report is evidence of a changing 
attitude among professional engineers 
about applying their expertise to 
preservation and rehabilitation 
efforts with historic bridges rather 
than continually asserting that every 
deteriorated older bridge must be 
replaced. The American Society of 
Civil Engineers developed a policy 
in support of the rehabilitation of 
historic bridges that shows professional 
recognition of the viability of repairing 
rather than replacing historic 
bridges that reads “The American 
Society of Civil Engineers (ASCE) 
supports the maintenance, repair 
and rehabilitation of historic bridges 
preferably in continued vehicular 
use, and when that is not possible, 
some alternative transportation 
means such as a pedestrian or bike 

bridge.” In their rationale the ASCE 
offers “Historic bridges are important 
links to our past, serve as safe and 
vital transportation routes in the 
present, and can represent significant 
resources for the future. Rehabilitation 
maintains these important engineering 
structures in service and can represent 
significant cost savings.” There is 
professional pride to be found in 
saving bridges, “bridges are the 
single most visible icon of the civil 
engineer’s art. By demonstrating 
interest in the rehabilitation and reuse 
of historic bridges, the civil engineering 
profession acknowledges concern with 
these resources and an awareness of 
the historic built environment.” By 
planning to maintain historic bridges 
with management plans, “Many 
historic bridges can still serve the 
nation’s transportation needs given 
appropriate repair, maintenance and 
flexibility in interpreting transportation 
standards as suggested by national 
transportation policy. Due to perceived 
functional obsolescence, lack of cyclical 
maintenance, and any funding priority, 
historic bridges are a heritage at risk.” 

The ASCE places the loss of historic 
bridges at a much higher rate than seen 
in other sources stating “Over half the 
historic bridges of the United States 
have been destroyed during the last 
twenty years—a startling and alarming 
statistic.” In considering how this high 
rate of historic bridge loss might affect 
the ASCE’s view of the threatened 
bridges in Tinicum Township 
consider, “Certainly no one can argue 
that outstanding and representative 
examples of the nation’s historic bridges 
shouldn’t be preserved. The ASCE 

policy calls on engineers to play a 
leadership role in bridge preservation, 
“Citizens groups throughout the 
country are working to save historic 
bridges. We, as civil engineers, need 
to help lead and support these efforts. 
Bridges are engineered resources 
thus requiring the skills of engineers. 
There is little chance that the historic 
bridges of the United States can be 
saved without the interest and skills of 
engineers, until they become part of 
everyday transportation policy, receive 
the support of transportation officials 
at all levels, and the continued interests 
of citizen groups.” 

In conclusion, the Bridges of Tinicum 
Township, when viewed as a collection, 
warrant greater consideration for 
preservation. The bridge collection in 
Tinicum tells a remarkable story of 
Scotch-Irish, English and Germanic 
settlement and economic development. 
A Tinicum Township management 
plan with input from the local 
community that forecasts the options 
for future treatment of all township 
bridges would be of great benefit 
to all of the various entities seeking 
to conserve and preserve Tinicum’s 
historical and natural environments 
in which bridges play a highly visible 
role in how residents and visitors 
experience the nationally significant 
layers of Delaware Valley history still 
evident in the environs of the Bridges 
of Tinicum Township.

Submitted by: 
Robert W. Reynolds 

15441 Kutztown Road 
Kutztown, PA 19530 

610-417-3046 
reynolds@kutztown.edu
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BURNT MILL BRIDGE HAER DOCUMENTATION SUMMARY 
Prepared by Kathryn Ann Auerbach, Preservation Consultant and Instructor for Bucks 
County Community College Historic Preservation Certificate Program.   @ 2012 
 
Overview: 
 
The Burnt Mill Bridge, aka Hockman’s Bridge, aka Headquarters Road Bridge near 
Sheephole Road in Tinicum Township, Bucks County, PA carries Headquarters Road 
(LR 1012, section BRC)  over the Tinicum Creek.  The creek is designated as 
Exceptional Value under the Pennsylvania system and also is included in the Federal 
Wild & Scenic listing for the Delaware River.  The resource is within and contributes to 
the Ridge Valley Rural Historic District listed in the National Register of Historic Places 
on July 24, 1992.  The bridge’s individual register status was further confirmed by letter 
from Patrick Andrus, Keeper of the National Register on April 28, 2006.   
 
The bridge maintains two components of interest, first, the stone substructure that retains 
integrity and engineering features from its initial construction in 1812.  The PennDOT 
Lichtenstein survey of historic bridges lists this as 4th oldest in Bucks County and 11th 
oldest in Pennsylvania.  Second is the 1919 superstructure replacement of the original 
three-span wooden beam and plank deck with the documented “repairs” of steel I-beams 
and concrete deck designed by celebrated county bridge engineer A. Oscar Martin.   
 
The one-lane (16 foot inside curb) bridge has served the township for nearly 200 years, 
only recently (March 2011) being closed to vehicular traffic due to deferred maintenance 
concerns.  A large stone buttress was placed against the northerly side of the west wing 
wall ca. 1930-40 by the county or Pennsylvania Department of Highways to counter the 
prevailing action of the stream during flood stage.  The bridge retained its 1919 pipe 
railing until ca. 1990 when the Pennsylvania Department of Transportation removed the 
pipe and installed modern galvanized W-type rail, drilling into the concrete curbs to set 
the posts.  This introduction of holes and cracks into the concrete surface exacerbated 
freeze-thaw and spalling action that has caused the railing to become dislodged and to fall 
off.  In the last decade moveable concrete “Jersey” barriers have been placed on the deck 
inside of the railing, diminishing the traveling lane from 16 feet to less than 11 feet.   
 
Other work that has been in place over ten years include a concrete flange, or angled 
addition to the eastern downstream deck above the abutment to ease the turning radius as 
well as the placement of metal plates at several locations on the deck near the east and 
west abutments to cover erosion holes in the deck surface.  Overall deferred maintenance, 
improper masonry techniques and failure to address water drainage has caused 
deterioration of the concrete deck.  The stone abutments and piers were repointed, most 
comprehensively ca. 1919, and in the last several years concrete “cushions” or pillows 
were poured at the base to attempt stream scour remedy around the foundations of these 
features.  Up until the last six years there was no weight restriction placed on the bridge.  
Since 2002 PennDOT has been exploring plans for full replacement of the bridge. 
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Historical Background & Context: 
Headquarters Road is an early path that lead travelers through Tinicum township from the 
major road to Philadelphia and the Durham Furnace to the crucial Delaware River 
crossing at London’s or Erwin’s Ferry.  It also was placed through this section to provide 
access for local farmers to the Christian Fretz (first Henry Myers) grist mill, the earliest 
and most successful of the “internal” gristmills within the large rural township of 
Tinicum.  The immediate path of the road leading to and crossing the creek at the present 
bridge location has been confirmed as the original course verified by the county courts in 
1747.  (Bucks County Road Book A, Return #80, p.35, 38, microfilm, Spruance Library, 
BCHS).  The narrow two-lane Headquarters Road follows a winding path along streams 
and geologic outcrops that define the character of the township and meets the easterly end 
of the bridge at the terminus of Sheephole Road.  The bridge wing walls are noted as 
property corners in land surveys from the 1823 (BC Orphans’ Court Survey, BCHS).  
The westerly approach from Ottsville passes the 18th century stone farmhouse of 
Christian Fretz, the associated stone barn and the site of the pre-1747 grist mill at Red 
Hill Road (opened 1812) then passes through level meadows with flanking fencing to 
lead up to the bridge.  The mill suffered a fire in the late 19th century, at a time when 
outside commercial forces were challenging the economic viability of local grist mills 
and was never rebuilt.  The bridge in county records assumed first the appellation of 
“Burnt Mill Bridge” due to the visible presence of the local landmark in ruin, then that of 
the adjoining owner “Hockman” at the time of its reconstruction by Adam Oscar Martin 
in 1919. (BC Bridge Records, microfilm & Martin Bridge Collection, Spruance, BCHS). 
 
Substructure Background: 
The substructure of the bridge, i.e. the stone abutments and piers which date from 1812, 
exhibit character defining features of the Federal period, as well as subtle engineering 
features that have proven sound over the bridge’s 200 year history.  Account books of 
William Erwin, son of Col. Arthur Erwin and landholder of substance along the river in 
Erwinna, document his work to oversee the “Building of a bridge at the mouth of the 
Tinicum Creek” (Erwin, William, Account Book, 1799 & 1800 (-1804), with Bucks 
County Commissioners… MSC. 193, Fol. 3, 1 v., Spruance Library, Bucks County 
Historical Society, Doylestown, PA).  This bridge, along the Delaware River, was the 
only other bridge crossing of the Tinicum Creek, a large, strong stream that cuts through 
a major portion of the township.  It carried the first road leading from Philadelphia to 
London’s Ferry, replacing a stream ford crossing in place since before 1740.  The 
majority of the abutments and pier, as well as the deck, of this bridge were completely 
replaced in the 1970’s, only remnants of the stone wing walls remain.   
 
Erwin’s account book documents the local participation in the construction of a county 
bridge, namely the supervision by local resident William Erwin and the listing of 
“mechanics” or skilled carpenters and masons.  The following names are included: 
Masons: John Neice (also listed as mason on a deed), George Neice, Moses Lauder, John 
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Helwick and Mark Wismore, and carpenters: Joshua Opdyke, Charles Thompson, John 
Vancamper, Thomas Curtis, Thomas Lott and Barnet Hillpot (documented carpenter in 
other records) (Ibid.).  John Neice and Barnet Hillpot were known property owners in 
Tinicum at the turn of the 19th century. (Adams, Harry, Federal Direct Tax of 1798, 
Tinicum Township.  Bedminster, PA: Adams Apple Press.  1994, pp. 225, 228)  
 
There would be a strong likelihood that some of these artisans participated in the 
construction of the Burnt Mill bridge a decade later under supervision of the Fretz family.  
The Early Republic aka Federal period witnessed an interest by township residents for 
public and private improvements, including William Erwin’s brother Joseph investigating 
with the DuPont’s of Delaware the potential to harness the power of the Delaware River 
for milling and manufacturing purposes. (Fackenthal, B. F. Collection, 1801-1939, Fol. 
80, Erwin. Joseph, Letter to Geo. Wall of Solebury, Erwinna, Sept. 10, 1801.  ALS 2pp., 
Spruance Library, Bucks County Historical Society).  (Note: above materials found in 
unpublished report: Steffe, Michael J., Historical Research Report Erwin-Stover House, 
prepared for Bucks County Parks & Recreation Department, December 31, 2004).   
 
Refined stonework technique mirrored the maturation of Bucks County communities 
settled for nearly a century, benefitting from established economic base and second or 
third generation stability.  The “building boom” of the post Revolutionary era was 
primarily an upgrade of established farms, transportation networks and crossroads 
communities with larger houses, barns and public buildings celebrating the autonomy and 
prosperity through solid, permanent stone construction.  New county buildings, first at 
Newtown, then at the new county-seat of Doylestown in 1812, as well as the large county 
almshouse coupled with the county’s sponsorship of bridges to improve transportation all 
featured stone construction primarily of cut and fitted ashlar technique.  Houses and barns 
demonstrated dramatic cut corner quoins and jack arches to achieve an artistic strength, 
while wall ranges were skillful rubble ensembles in horizontal bed lines. 
 
Bridges of county construction on principal interstate roads featured dramatic stone 
arches inspired by renewed interest in Roman government and building achievements.  
Only a handful of these remain today in Bensalem (Philadelphia Road) 18th century, 
Newtown (Center Street) 1794, Nockamixon (Old Easton Road) 1804, Springfield (Old 
Bethlehem Road) and in Warwick (Old York Road) 1808.  Road improvements of the 
mid-20th century, such as along Easton Road (Route 611) eliminated several significant 
stone arch bridges, including one of nine-arches entering Tinicum Township across the 
Tohickon Creek.   For important roads within townships, bridge improvements came after 
numerous petitions and, as noted, often with the help of local work force and supervision.  
Thus the construction engineering preferences and technique were a reflection of local 
capabilities of skill, materials and economic support.  For rural and somewhat remote 
communities such as Tinicum, wooden beam bridges on stone substructures were   
acceptable and serviceable solutions.  Coupled with enhanced knowledge of and belief in 
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wooden construction mastered by the local German heritage populations (the above John 
Neice & Barnet Hillpot), wooden beam bridges were achieved with ease and competency. 
 
Several petitions were submitted to the county from 1805-1811 for the construction of a 
bridge by Fretz’s mill, approved in 1812.  (BC Bridge File #83, docket 2, ps. 4, 85; File 
#104, docket 2 ps. 294-307; File #112, docket 2, ps 360, 364)   In 1805 the committee to 
view the site for a bridge described “that the width of the said Creek at the place where 
the bridge is wanted is about eighty-five feet that it would require a Bridge of ten feet 
High to be above the Highest Freshet in said Creek…”  (Ibid.)   County budgets printed 
in the PA Correspondent & Farmers’ Advertiser 2/28/1814 and 1/30/1815 list George 
Snyder (local resident) as overseeing the construction of a “bridge over Tinicum Creek” 
and 1815 bridge account book shows Christian Fretz paid $21.75 for 175 bushels of sand. 
(BM B-20, p.8, Spruance Library)  An undated county bridge index (ca.1887–1919) lists 
“Burnt Mill” bridge “spans Tinicum Creek on road from Red Hill to Erwinna, 80 ft. long 
and 16 ft. wide, open wooden structure.” (BC Bridge records, microfilm, Spruance Lib.).    
 
Further information on the appearance of the open wooden beam bridge design is found 
in the Oscar Martin bridge drawings collection (Spruance Library, BCHS) for a span over 
the Contrary Creek in Rockhill Township.  This is the only multiple span wooden beam 
bridge within the Martin collection of over 100 bridge drawings.  Only one other open 
wooden bridge, in Milford Township, is documented in the Martin drawings, but this has 
covered sides and long spans, and would be similar to the open wood Pony truss bridge 
over the Tohickon in Ralph Stover Park.  The Rockhill township untrussed bridge has a 
deck width of 16 feet carried by six - one foot square wooden beams upon which 2 ½ 
inch thick wooden planks are set.  The wooden railings are held with 4” x 4” wooden 
posts, spaced at approximately five foot intervals and anchored into the wooden beams 
with wrought iron spikes.  The top rail is also 4” x 4” and one side plank 1” x 9” is placed 
at midway of the 3’3” height above the 3”x 6” toe curb.  This bridge had four total spans 
with stone piers appearing of similar dimension to Burnt Mill, i.e. nearly five feet wide 
with rounded upstream noseings.  The water flow favored under one of the spans close to 
one abutment.  Martin’s repairs included stonework repairs, as well as a change in the 
deck grade.  While no other specific information is available about this bridge, it appears 
to be in the vicinity of State Road and the Route 309 bypass, thus no longer in existence. 
 
It would be over sixty years before another bridge crossed the Tinicum Creek in the 
township, the Frankenfield Covered Bridge (carrying the combined Hollow Horn & 
Cafferty Roads), underscoring the importance of and the proven capability of the Erwin 
River Road Bridge and the Burnt Mill Bridge to serve the needs of Tinicum travelers.  In 
contrast to other “repairs” undertaken by A. Oscar Martin during his twenty-four year 
service as county bridge engineer, he did not call out any specific repairs to the existing 
1812 stone work of the Burnt Mill (“Hockman’s”) Bridge in 1919.  He did order concrete 
caps to the abutments and piers to receive the new I-beams and integrate with the new 
concrete deck, as well as new coping on the stone wing walls. (A. Oscar Martin 
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Collection of Drawings, Bridge folders (3), drawer G, Spruance Library, Bucks County 
Historical Society, Doylestown, PA).  This stands in contrast to other bridges he repaired, 
where he specified pointing repairs, or complete concrete “jackets” to cover and seal 
existing abutments.    
 
Not only was the stone substructure sound 107 years after its initial construction and has 
continued to support a functioning bridge for nearly 200 years, but, of the long span (over 
70 feet) bridges in the county, this is the oldest and best preserved example of stone 
abutment and pier substructure to serve a open wooden bridge.  The size of the stones, the 
“batter” or splay of the wall and angled or concave facades demonstrate knowledge of 
stone engineering and performance.  In particular the placement and arrangement of the 
very large cut rough ashlar stones are largest in the lower third of the stone features, 
diminishing in height & precision with increase in elevation.  The west abutment, the area 
that requires the most strength against the prevailing stream flow, contains the largest 
stones, some measuring four feet by two feet and two feet deep.  These stones are neatly 
fitted in horizontal bed lines, the largest favoring the north corner, most susceptible to 
downstream water flow.  In addition, these large corner “quoins” are cut in a trapezoid 
plan, to follow the angled northerly façade of the abutment, serving to deflect high water.    
 
The mass and shape of the piers, featuring rounded upstream noseings, served as a 
prototype for the Creamery-Fretz Valley Road (Harpel’s) wooden beam bridge of 200 
foot span over the Tohickon Creek built twenty years later.  With the advent of wooden 
truss technology in the 19th century, however, difficult streams could be spanned without 
multiple piers, thus the covered bridge eclipsed the open wooden beam bridge as the 
popular travel solution.  By the late 19th century metal truss, followed by concrete and I-
beam technology offered engineering solutions that could meet the spans with materials 
less susceptible to weather elements and continuous maintenance supervision.  The few 
early wood beam spans were replaced, not only the superstructure, but commonly the 
substructure as well, leaving Burnt Mill Bridge as perhaps the oldest remaining example 
of the stone substructure for multiple-span wooden beam bridges in the county and state.  
 
Within the Ridge Valley Rural Historic District the Burnt Mill Bridge is a significant 
contribution to the understanding of the evolution of transportation and stream crossings, 
echoes and compliments the surrounding natural stone outcrops, as well as the character, 
craftsmanship, feeling and association with the neighboring rural historical buildings.  It 
documents the earliest road path through the district and the earliest constructed stream 
crossing within the district (there are still two natural stream fords in the district).  The 
importance of the stone substructure as an educational document has been elevated since 
the destruction and removal of the historical stone abutments of the upstream Geigel Hill 
Road Bridge (1887) within the district. The superstructure 1919 Adam Oscar Martin 
“repair” is a valuable compare and contrast to the upstream 1917 crossing by Martin over 
the Rapp Creek within the district.  The organic and historical character of the bridge,  
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coupled with its high visibility within the district, is an important landscape feature that 
demonstrates a successful union of historical engineering and dramatic natural and 
historical features each serving to enhance the other.  The bridge provides continuity of 
the historical experience, critical to the value of the rural historic district. 
 
Superstructure Background: 
 
The early 20th century saw a change in bridge maintenance policy by the County of 
Bucks with the installation of Adam Oscar Martin as county engineer by 1902.  This 
newly created position came at the advent of new engineering technology as well, that of 
the use of steel I-beams and reinforced concrete for load bearing construction.  Martin 
(1873-1942), a Bucks County native, trained in architecture and engineering from Drexel 
Institute, and benefitting from architecture experience in Buffalo as well as Philadelphia, 
embraced the opportunity to establish a practice in his home county by ca. 1897.  By 
1900 he offered designs for two stone arch bridges to the county, ironically possibly 
serving as county commissioner as well (an Adam Martin is listed as commissioner on 
bridge placques from 1900-1902).  As the county’s first bridge engineer, serving from 
1900 – ca. 1923, Martin directed the repair and new construction of over 100 bridges 
throughout the entire county.  A collection of Martin’s bridge drawings (as well as many 
of his other architectural designs) is held at the Bucks County Historical Society’s 
Spruance Library.  This collection provides unique insight into the emerging technologies 
of the early 20th century, Martin’s practical and sensitive approach to design, and a 
record of bridges and bridge types that no longer exist.   
 
Martin’s Pennsylvania German background guided him in a conservative and practical 
solution to design challenges.  His architectural training and personal aesthetic combined 
many philosophies of the Arts and Crafts, Colonial and Spanish Revivals with a keen 
knowledge and sensitivity to scale, patterns and settings of Bucks County’s building 
traditions.  As a result, his pleasing designs consistently won favor with clients 
throughout the county.  This attentiveness to scale and setting, surface textures and 
affinity for the heritage of local wood and stone craftsmanship comes through in Martin’s 
collective body of bridge work.  Nearly one half of the bridges documented in the BCHS 
collection were “repairs”, incorporating elements of existing bridges, maintaining road 
alignments and widths, using existing stone abutments and piers and repairing or 
replacing the superstructure.  Martin rehabilitated open wooden beam and truss bridges, 
covered wooden truss bridges, metal truss and stone arch bridges.   
 
Martin’s new designs for either deck replacement or entire new construction included 
metal plate girder bridges, reinforced concrete deck, concrete encased I-beam and 
concrete deck, reinforced concrete beam and deck, concrete arch and stone arch 
constructions.  Many of his “repairs” were simply replacing wooden beam and deck 
components in I-beam and concrete, while maintaining the footprint and profile  
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elevations of the existing bridge.   Concrete decks were macadamized to blend with the 
approach roads and open wooden railings were replaced with open pipe rail.  Martin 
designed well over fifty concrete bridges of various types from 1906-ca.1923.  This 
“modern” phenomenon was worthy of note at the time, as seen in the Trenton Evening 
Times, August 19, 1914 “Concrete Bridges are Erected in Bucks” “Bucks County’s 
reinforced concrete bridges are justifying the faith of the County Commissioners, who 
first introduced the plan of substituting them for old-fashioned iron and wooden bridges.  
The assurance is given by County-Engineer A. Oscar Martin, of Doylestown, who 
designed all of them.” 
 
Martin’s work with concrete and steel beams appears first in 1906 with designs for a 
single arched span at Auchey’s Mill in Milford Township.  He had designed a stone arch 
approach to the mill, but changed to concrete and steel with success.  That same year he 
designed two longer spans, the first with two arches on Dark Hollow Road at Stover’s 
Mill over the Tohickon Creek from Bedminster into Tinicum Township and the second 
with a single 72-foot span on Allentown Road at Campbell’s Mill over the Unami Creek 
in Milford Township.  (Both latter bridges recently destroyed, Campbell’s Mill featured 
in an article “What Makes a Bridge Great?”, Stidger, Ruth W., ed. Better Roads, 2/2005).  
Martin continued to design closed and open spandrel arch spans, although not as prolific, 
into the 1920’s, the large two-span bridge in Point Pleasant being among his last in1921.  
 
Martin developed a concrete substitute for wooden bridge decks by ca. 1908.  These were 
primarily encased steel I-beams replicating the wooden beam spans of approximately 25 
feet.  He used eight I-beams for a 16 foot wide deck (wooden beams used only six), the 
standard bridge width, and used a raised square concrete curb and end concrete pylons to 
receive the 2” or 2 ½” pipe railing.  Occasionally he raised the approach and deck slightly 
to increase the hydraulic opening.  Quite often he made repairs to the existing stonework, 
even to entire encasement in concrete “jackets”.  Concrete “caps” or diaphragm seats for 
the I-beams were placed on top of the stone features, and concrete coping was used on 
the wing walls.  Date stones (generally marble) were nearly always incorporated to 
commend the county’s interest in its bridges.  Martin also built some bridges with full 
reinforcements, either an integrated deck, or with reinforced concrete beams (four for 16’ 
width) depending on the span and circumstance. 
 
The majority of I-beam bridges through the 1920’s were replacements of mostly wood 
beam bridges, labeled as “repairs” with 16’ wide deck of 8-beams averaging 15” high & 
25’ in length (29’-30’ spans used 18” I-beams).   These I-beam bridges were mostly 
shorter, of one or two spans to about 50+ feet.   While some beam bridges used new 
abutments and a single pier of concrete, Martin commonly used existing stone piers, 
abutments and wing walls, although often with repairs, concrete refacing and coping on 
the top surface. The new concrete deck was always covered with macadam or stone grit  
with a center crown.  The concrete itself contained rough, pebbly aggregate and was a 
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medium-tan color that eased its harshness.  Martin attempted to maintain historical 
features, existing path, stone walls, arches and setting and took a conservative approach 
to utilize what was there and make minimal overall changes.   
 
Burnt Mill Bridge appears to be among the longest of the “Repairs” (another over the 
Mill Creek in Rushland was nearly identical, age unknown and since replaced) with three 
spans approaching 75 feet.  There is no notation on repairs to the stonework, just to add a 
concrete cap to receive the new beams and seal into the deck.  Occasionally Martin 
corrected the creek channel to better align under the bridge, and changed the approach 
over the creek to skewed (especially with new concrete arched bridges) to achieve the 
design and connect the road path.  This is not the case at Burnt Mill.  Martin’s “repairs” 
to rural bridges were nearly exclusive to 16-foot width and replaced the wooden decks of 
shorter span bridges.  Longer spans were either repairs to covered bridges (120-180’ 
spans) or repairs and widening of stone arch bridges.  Spans of 50 to 75 feet were often 
new concrete arch spans, the retention of the stone substructure of Burnt Mill further 
demonstrates it was sound and capable of reuse.  The use of galvanized pipe railing of 2” 
to 2 ½” diameter was common with Martin’s beam bridges.  The marble date stone was 
often placed slightly recessed in the bridge pylon or at the inside face of solid parapet 
walls at crown of arch.  Burnt Mill’s 1919 date placque is in the north pylon. 
 
Thus Burnt Mill Bridge demonstrates the quality and engineering of the 1812 stone 
substructure and its minimal alteration in 1919 to accommodate the new concrete deck of 
A. Oscar Martin.  The superstructure not only illustrates Martin’s engineering formula for 
the replacement of wooden beam spans, but his stylistic treatments as well.  This formula 
became a prototype copied by subsequent county engineer John S. Roberts and into the 
mid-1930’s with early Pennsylvania Department of Transportation bridge improvements. 
Perhaps most importantly, through Martin’s documentation drawings, the suitability of 
the stone substructure is verified, not only by virtue that he called out no repairs to the 
stone, but also in that his choice to “repair” the deck, rather than to place a new concrete 
arch span at this location, answers to the quality of the existing stone.  
 
Historical Background & Context Summary: 
  - 1812 substructure 
        - 4th oldest bridge in Bucks County, 11th oldest in PA 
        - oldest documented stone supports for multi-span open wooden beam bridge in PA 
        - demonstrates characteristics of Federal era stonework, local craft and engineering 
        - only remaining of its type within a rural historic district in Bucks County. 
  -1919 superstructure 
       - work of pioneering master county engineer A. Oscar Martin 
       - design decisions & preservation of substructure verified by Martin’s drawings 
       - demonstrates prototype for “repair” of wooden beam bridges with I-beams &  
             concrete deck, copied by subsequent bridge projects over the next 30 years. 
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Documentation Project: 
 
In order to document this very early surviving example of the substructure of a wooden 
beam bridge of multiple spans and to provide a greater understanding of the character of 
the 1812 stonework as well as the sensitive repair treatments of A. Oscar Martin, the 
Historic Preservation Department of the Bucks County Community College undertook 
Historic American Engineering Record (HAER) level field documentation of the bridge 
during 2009-2011.  The HAER field study used standard HABS/HAER measuring 
techniques to measure and draw to scale the Burnt Mill Bridge with principal focus on 
the 1812 substructure of the bridge and the 1919 deck construction characteristics.  Field 
datums included a horizontal level line established across the entire length of the bridge 
from abutment to abutment at approximately 4.5 feet below the I-beams of the deck, and 
vertical plumb datums at corners.  Approximately 1/3 of the stones were measured, 
primarily those on corners and lower portions of the substructure that are demonstrative 
and consciously fashioned.  The beams under the deck were measured for height and 
placement.  The deck surface was measured from a second datum (7’, 10” above 1st 
datum) stretched the length & beyond onto the approach path.  Wing walls and the 
buttress were plotted.  The 1919 concrete pylons, datestone, curbs, evidence of pipe 
railing and location of ca. 1990 guiderail were documented.  Diagonals were used 
between piers to confirm the lateral geometric placement of the bridge on the landscape.  
Documentation was conducted around the bridge while the bridge was open to traffic.  In 
spite of very large trash and PennDOT line-painting trucks crossing overhead, no 
evidence of stress was exhibited by the bridge or any of its components.   
 
Draft pencil drawings made to scale (elevations ½” – 1’) were produced by the students.  
These were reviewed by the project director Kathryn Ann Auerbach against the extensive 
field notes and photos and a draft pencil on velum organization set was prepared with 
hand written notations and dimensions to facilitate further study and evalulation of the 
bridge and assist with the section 106 process.  This documentation project was not 
undertaken with any contract, it was an educational offering by the Bucks Historic 
Preservation Certificate Program under the Historic American Building Survey 
Workshop.  Previous workshops lead by instructor Auerbach have garnered the Bucks 
program national recognition with 1st, 3rd, 4th and Honorable Mention awards in the 
prestigious Charles Peterson Prize competition among national universities, sponsored by 
the National Park Service-Historic American Building Survey, the Athenaeum of 
Philadelphia and the American Institute of Architects. 
 
N.B. To commemorate the 200th birthday of Burnt Mill Bridge, the Bucks County 
Community College assisted with the production of a poster featuring scanned images of 
the HAER drawings, as well as elements of Oscar Martin’s drawings.  This poster is not 
to exact scale, nor a final HAER product and was produced solely to celebrate the 
engineering and quality stonework characteristics of this unique bridge.   
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Substructure Observations: 
 
The high quality of the cut stones is evident in the lower ½ of the abutments and piers, 
and is most visible on the east face of the west abutment.  The stones may be deep bed 
Brunswick and Lackatong shale, primarily of a dark brown color, and having strength 
qualities approximating red argillite quarried today from Blooming Glen quarries in 
Hilltown Township (less than 10 miles distance).   They echo the stone piers built during 
the same period (ca. 1812) to carry subscription toll bridges over the Delaware River, 
specifically at New Hope (1814) and Centre Bridge (1813). (MacReynolds, George, 
Place Names in Bucks County.  Doylestown, PA: Bucks County Historical Society, 2nd 
ed. 1955.  pp. 74, 273).  The principal bed stones approximate four feet in length, two 
feet high and two feet deep and are laid in horizontal courses with diminishing size at 
increasing vertical height.  Due to elevation changes from the east side to the west, the 
size, character and design of the abutments vary.   
 
Abutments: 
East Abutment: 
The east abutment is barely five feet in height with cut stones at the corners and along the 
west face, with more random, rubble masonry blending directly into the wing walls that 
retire quickly into the hill behind.  The west face of the abutment has a width of 18’, 2” to 
the corners.  Nearly centered in this façade is a large stone that appears round due to 
extensive applications of pointing and surface gunnite, but may actually be almost 2 feet 
square.  Its conscious placement suggests a function greater than decoration, perhaps 
intended as a date stone, although there is no evidence of incised numbers.  The corner 
blocks or quoins are large, some four feet in length, and fairly consistent in height, 
averaging one foot high.   
 
The downstream corner blocks are of an obtuse angle in plan to begin the extended wing 
wall that carries 24 feet along the shoulder of the road.  The first 12 feet of the wing wall 
have been dismantled above grade to accommodate the angled cantilevered concrete deck 
flare that runs on top of the wing wall.  A survey post was noted 20 feet to the east of the 
end of the actual bridge deck.  Portions of the north wing wall by the Sheephole Road 
intersection have been broken down as well.  The marble datestone placque from 1919 is 
placed in the concrete pylon on the north corner directly above the corner of the 
abutment/ wing wall.  It is obscured by application of the W-guiderail directly in front of 
and on the pylon.  The south pylon was removed as a part of the deck flare enhancement, 
although the footprint of the 1919 curb is visible in the deck in this area.   
 
A natural spring in the hillside on the east side of Headquarters Road, immediately east of 
the abutment tends to overflow onto the road and then onto the bridge, due to the 
blockage of adjacent drains and gutters.  This additional water, coupled with inadequate 
deck drainage caused by the placement of the Jersey barriers, appears to have contributed 
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to the hole in the deck near the face of the abutment.  Water was observed traveling down 
the surface of the wall, as well as some water infiltrating through a masonry crack below 
the hole.  This is approximately four feet from the north corner.   
 
The vertical plumb of the north corner appears to cantilever out past the base stone by 
two inches.  This appearance is partly due to the build-up of applications of gunnite 
closer to the deck.  The variation is exacerbated by the evidence of erosion wear and 
spalling from surface water running against the abutment onto the corner of the base 
stone, thus diminishing the width of the west face at the very base datum to 18 feet.  
Stones behind the face stone are sound with no evidence of displacement. With the 
exception of a loss-of-mortar crack beneath the deck hole, there is minimal evidence of 
any other associated cracks or stress elements in the masonry, although heavy gunnite 
applications conceal the stone and mortar edges.  The standard “batter” of approximately 
2” splay to a wider base is preserved and evident on the downstream south corner. 
 
All of the deck beams are at nearly the same height above the datum, averaging 4’- 4”, 
with variation of about one inch due to original or resurfaced concrete encasing, or 
exposed iron.  The southernmost beam is slightly higher than the others, possibly due to 
its incorporation into the newer deck flange construction.  Important to note is that the 
primary west façade of this east abutment is slightly concave in plan, curving in towards 
the center and out towards the corners (average 2 ½” difference from the corners to the 
center).  The consistency of this subtle curve suggests this is an intentional original 
construction to further provide strength of the abutment against the earthen hillside. 
 
Summary of Features of East Abutment: 
  -consistent and gentle concave west façade as originally built, no evidence of movement 
  -consistent beam heights, variation due to spalling concrete encasement of I-beams 
  -large stones in horizontal bed lines, largest at base 
  -typical vertical wall batter on south corner 
  -nearly intact north pylon with 1919 marble date placque 
  -early or original stone wing walls, intact at ground level & below, broken or rebuilt in  
      portions of both upstream & downstream walls above ground. 
  -survey stake adjacent downstream wingwall, wall as survey point noted ca.1823 deed. 
  -mid-late 20th century concrete cantilevered deck flange added on downstream side,  
     original deck curb, pylon and wingwall location evident in deck surface. 
  -poor drainage of surface and adjacent spring water causing deck deterioration and  
     unattended water infiltration issues.  
  -original 1812 stone and massing intact 
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West Abutment: 
The west abutment is the most remarkable, by size, stonework and sophistication.  It 
stands roughly ten feet above the stream bed, although the main channel of the stream 
runs close to this abutment, creating a deeper channel within several feet of the east face.  
Very large rectangular stones are laid in conscious horizontal courses, the lower two 
courses exhibiting stones of four feet long, two feet high and two feet deep.   The vertical 
face of the walls exhibit a slight “batter” or taper to greater width at the base, with about 
a 2”-3” variation from base to top.  Again there is a very slight concave plan to the east 
face along its 19’2” length.  A distinct stone footer or “water table” was noted, slightly 
beneath prevailing water heights during the fall season.  Although the top edge of the 
footer had evidence of broken edges, thus no longer of an even height, it has a consistent 
projection of 6 ½” along the entire face, verifying the intact condition of the wall mass.   
 
The south façade retires quickly into the earthen bank behind, similar to the east 
abutment, with random rubble stone in horizontal courses making up the south wall as it 
blends into the wing wall.  At approximately 10 feet west of the abutment face the 
stonework is above the road surface and is made up of smaller, more rubble stone, 
possibly with portions of the wall rebuilt.  There is a thin concrete cap applied on the top 
of the wall (not the several inch squared coping called for in 1919).  The 1919 concrete 
pylon at the east terminus of this wall is relatively intact but with top corners broken off. 
 
The approach road from the west has a distinct upward slope as it nears the bridge within 
this wall area.  There are no scuppers evident for road drainage.  The length of the south 
wing wall is nearly 36 feet, with the adjoining earth crowned to the deck height, then 
dropping quickly down in the easterly direction to below water level within 10 feet of the 
east façade and the creek edge.  A measuring gauge is fixed to the wall near this southeast 
face corner.  A galvanized pipe is also attached here, likely as a hand hold for anyone 
reading the gauge or working on the bridge on this side.   
 
The north façade contains some of the most interesting features of the bridge, including 
the largest stones, masterfully angled at the northeast corner to match the trapezoid plan 
and a unique large stone buttress set at an angle against the western bank of the land and 
wing wall.  The prevailing channel and main force of the stream favor this north corner, 
evident even in the 1919 Martin drawings.  The stonework on both the north and east 
sides of this northeast corner of the west abutment is the best cut and fitted on the bridge, 
designed in 1812 for maximum strength against the stream.  The large corner quoins are 
cut at an obtuse angle to incorporate the angled approach of the road from the west, and 
perhaps to help divert any flood waters more easterly back to the stream.  The two stones 
at the base, one 4 feet the other 3.5 feet, appear locked with lap joint, with a very fine 
mortar space in-between.  While this may have been an installation crack of the once 
nearly 8 foot long stone, its tight fit  indicates virtually no movement of the base stones 
over 200 years and essentially integrates the stones together.  
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As with the east façade, large stones in horizontal courses characterize the lower half of 
the north façade and on the corner roughly five feet above the base.  The upper portion of 
the wall (another 4.5 feet) contains roughly rectangular stones that decrease in size to 
blend into the rubble wing wall that stands at an 8 foot height above the datum.  Evidence 
of mortar and stonework repairs that appear in this upper portion tends to follow at an 
angle just below the road surface, suggesting infiltration from surface drainage water, 
again without scuppers.  The concrete pylon at the east terminus of the wing wall has 
been diminished in height by at least one foot and the north exterior face of the concrete 
broken off, exposing the reinforcing rebar.  Built-up applications of gunnite cover and 
alter the stone surfaces under the pylon to compensate for added exposure resulting from 
the loss of the pylon face.  Additional gunnite, deflection and cracks in this top NE corner 
demonstrate water damage from the surface deck hole directly above (note, some damage 
noted also on east façade, approx. 5’ square area in top NE corner). From the east 
abutment face the wing wall extends westerly about 22 feet, being substantially broken 
down at the last several feet at the road surface just above and west of the buttress. 
 
A large stone buttress is built against this wing wall into the earthen bank starting 13 feet 
from the east face of the abutment and extending west for six feet.  The buttress is nearly 
10 feet high and begins six feet to the north of the abutment wing wall, with an angled 
face diminishing back to 3.5 foot projection at the top.  This is made up of much smaller 
stones, although matching mortar repairs allow the feature to blend with the 20th century 
repointing to the original 1812 stone construction.  At the base of the buttress and along 
the north face of the abutment is a recently poured (within the last five years) concrete 
cushion or pillow with a slightly convex top surface, at nearly water level.  Three 
additional cushions are poured in staggering projections and lower depths eastward of the 
east façade of the abutment, within the prevailing stream channel.  While the original, 
6.5” projecting stone footer measures approximately five feet below the datum line, the 
stream channel may exceed seven feet below the datum near mid-span of the western 
bay, just east of these cushions. 
 
Summary of Features of West Abutment: 
  -largest and best fitted stones, especially near the NE corner 
  -slight concave east façade plan and typical “batter” to vertical profile verifies built-in  
     strength features of 1812 construction for solid, secure wall. 
  -original stone work in-situ below road & surface grade 
  -consistent stone footer projection across entire east face of wall shows no movement 
  -consistent height of I-beams 
  -portions of 1919 concrete pylons and attendant stone wing walls in-situ 
  -large stone buttress, ca. 1930-40, on north façade for strength reinforcement  
  -concrete cushions/pillows poured at base to protect abutment foundation from scour 
  -measuring gauge and handrail fixed on south façade 
  -over ¾ of stonework and overall massing of very good integrity from 1812 
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Stone Piers: 
The two stone piers are significant, not only as an integral part of the current engineering, 
but in clearly demonstrating the type of bridge built here in 1812.  They demonstrate the 
accepted capability of an untrussed wooden span, namely approximately 25 feet, and the 
accepted width of a solid stone pier of about five feet.  Rounded upstream noseings 
extend two feet beyond the rectangular footprint of the load bearing portion of the pier, 
the curve to deflect the stream flow.  They are also a character defining feature of the 
Federal era bridge, being easier to construct than a sharp pointed nose used with late-19th 
and early-20th century bridges.  They provide verifiable comparison to the nearby 
Creamery Road Bridge attributed to an associated Fretz family member.  
 
Both upstream and downstream facades of the piers contain large cut stones, the upstream 
stones cut on a curve to echo the pier’s footprint profile.  The south façades are square, 
with demonstrative stone corner quoins.  The nearly ten foot high walls are again battered 
with a roughly 2 to 4 inch splay although the taper accelerates inward at the top foot of 
the pier on the ends.  Horizontal I-beam placement varies slightly from the east pier to the 
west pier, due to the angled path of the roadway across the creek over the bridge.  Thus 
the I-beam on the south end of the east pier is nearly flush with the south façade, the 
corresponding beam on the west pier is set in several inches.  Again, vertical I-beam 
heights are relatively consistent as seated on the piers, height variations generally from 
separating and spalling surface concrete applications to the beams themselves.  A 
medium size tree is growing out of the creek bed close to the south end of the east pier, 
but without any evidence of impact to the stonework.  The USGS stream measuring 
gauge, a metal cylinder with protective square observation hood on the top, is fixed with 
metal bars to the south façade of the west pier, blocking visibility of some stones.      
 
Poured concrete cushions surround the upstream noseings and run along the east and west 
facades of the piers, again to deflect scour waters.  Where the cushion ends on the east 
pier east façade, a backwash action is occurring, with slight erosion along on several base 
stones.  Nothing else is showing cracking or deflection suggesting that simple repairs and 
cushion extension can remedy this.  A variety of pointing, patch pointing repairs and 
gunnite applications are evident throughout both piers, in particular on the north rounded 
noseings.  For measuring purposes this treatment obscured surfaces of the stones, 
although some of the original stones could be discerned through these less-than- artful 
applications.  The piers are capped with concrete to receive the I-beams, as well as a 
protective feature on the top surface of the rounded north ends, although the latter has 
broken off in portions over the years. 
 
The piers in their overall massing appear remarkably secure and consistent in height, 
vertical splay and façade evenness.  One stone at the base of the west pier on the west 
face, roughly in the middle appears set out slightly (3-4”) from its neighbors.  While this 
may indicate a former slippage from overhead deck water leakage, there are no  
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indications of recent movement. The adjacent downstream stone appears slightly 
weathered, actually enhancing the appearance of the projection, and thereby minimizing 
the veracity of this slight bulge.  Likewise, stones on the noseings, especially the west 
pier, that became dislodged or lost mortar over the years, may have not been reset 
properly, giving these profiles an irregular appearance.  I-beam heights, however, run 
very consistently, confirming overall firmness of the piers under deck and load bearing 
weight strains. 
 
Pier Summary: 
  -character defining round noseing upstream profile 
  -number and placement of piers of engineering significance 
  -vertical splay and smooth running facades demonstrate soundness over 200 years 
  -dressed square and rounded stones on ends and larger squared stones in lower half  
      character defining of construction technique, time period and engineering 
  -I-beam placement of consistent height, no movement 
  -cushion treatment may be enhancing scour where missing 
  -variety of pointing, including scored ribbon pointing and broad surface application of     
       gunnite 
  -minimal evidence of modern stress or cracking 
 
Superstructure Observations: 
 
Deck: 
A horizontal datum was extended the length of the bridge beginning near the east pylon 
and extending past the west abutment with vertical measurements down to the deck 
surface taken roughly every 12 feet.  The readings demonstrated a deck that is 
remarkably even, basically level but with a consistently graduated descent to the west 
approach.  The concrete deck surface was covered with macadam as per Oscar Martin’s 
specifications in 1919, although macadam reapplication was likely done within the last 
40 years.  Lateral cracks in macadam parallel with the stream flow were noticed over the 
expansion joint areas, namely the area of approx. 18” between the I-beams atop of the 
piers and at the deck termini over the abutments.  No other significant cracks were 
noticed, just wear and weatherizing effects on the surface. 
 
Several holes in deck surface were found near the abutments and have the appearance of 
being in existence for a long time.  These holes are nearly one foot in rough diameter and 
were simply “repaired” or covered with application of heavy metal plate over top.  The   
resultant water seepage has infiltrated concrete encasement of beams, adjacent deck 
areas, as well as stonework beneath, although the holes themselves occur over spaces 
between the floor beams and had minimal direct structural impact. One hole is at the deck 
terminus on Erwinna side near northeast pylon.  It is between the 2nd & 3rd  beams from 
the side and is allowing water to filter down onto the east abutment.  The two holes on  
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Ottsville side likewise are found where deck meets abutment, both again between the 2nd 
& 3rd beams from each side, the northwest hole again causing water infiltration onto the 
abutment.  These locations appear to have become susceptible from the thin deck surface 
above the ends of the I-beams coupled with traffic friction.  Associated damage to the 
deck and stone mortar appears to have been ongoing for a long time, with gunnite repairs 
applied more than once over the affected areas. 
 
The 1919 pipe railing installed with the Oscar Martin repairs was removed ca. 1990 and 
modern W-guiderail applied to the bridge.  This application has caused significant 
damage to the deck along the curb sides.  The posts for the railing were mounted with 
bolts drilled into the concrete curb, thus allowing fracture and water seepage.  The 
concrete curbs spalled at the bolt lines causing most of the curbs and railings to fall off of 
the bridge (significant debris was noticed on the ground around the bridge).  This 
exposed the interior aggregate of the concrete, as well as the end I-beams.  Heavy 
concrete “Jersey barriers” have been placed along the sides of the roadway for remedial 
protection.  The barriers have restricted water drainage on the deck, snow removal and 
have caused collection of debris.  Modern guiderail has been affixed to the barriers, as 
well as over the flange and retaining wall remnants on the Erwinna side.  The earlier W-
rail was applied over the marble datestone on the northeastern pylon, obscuring the date 
information and again damaging the pylon.  The location of the original concrete curb is 
imbedded and visible in the road deck of the newer flange on the south east corner toward 
Erwinna.   
 
Deck Summary: 
  -the deck horizontal profile is exceptional in its consistent evenness and graduated  
       descent toward the lower Ottsville approach.  There is no obvious displacement 
  -large holes occur at the deck terminus on both ends, in place for a long time & covered  
       with metal plate 
  -remnants of the concrete curb, pylons, pipe railing from 1919 are still visible 
  -Northeast pylon most intact and holds the marble date placque from 1919 
  -application of modern W-guiderail has significantly damaged the curb, side surfaces of  
      the deck and I-beams and end pylons 
  “jersey barrier” placement has restricted water drainage, snow removal &c 
  -these barriers have introduced significant “dead weight” to the deck, perhaps 30 tons,    
     Although no strain exhibited on the deck or substructure 
  -surface treatment is macadam, as per 1919 specifications, deck underneath is reinforced    
     concrete that integrates with concrete casings around I-beams beneath 
  -expansion joint lateral cracks predictably occur above piers and at abutments 
  -concrete exposed on sides of deck show large pebble aggregate. 
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Landscape Conditions 
 
The prevailing landscape surrounding the bridge is natural, stream banks lined with trees, 
adjoining fenced pastures to the west and the rugged impression of shale cliffs to the 
north.  Road and bridge features are minimal and blend completely into the rural setting, 
reinforcing the visual expression of the logical progression of this site from 18th century 
stream ford to bridged crossing of the Federal period and easy transition to motor vehicle 
traffic of the modern era.  The stone substructure echoes the stone outcrops on Sheep 
Hole Road, as well as the masonry technique demonstrated in many of the Federal era 
farm buildings in the historic district.  It represents the most basic of principles of 
vernacular architecture that characterizes the area, namely to utilize the materials at hand 
and incorporate the skills and traditions of the resident population to provide a solution to 
transportation.  Jersey barriers and modern guiderail installed on the deck of the bridge 
and the approach from the east detract from the historic presentation of the bridge with 
open railings and stone parapet wing walls.  The stone substructure still retains its 
integrity of form, material, craftsmanship and connection to the earth, creek and 
surrounding landscape. 
 
Generally 18th and 19th century bridge alignments were perpendicular in relation to the 
watercourse they were crossing.  This allowed for the shortest span at the crossing 
location and allowed for abutments and piers to be in line with the flow of the water.  
Placement on a slight skew to the creek was far less common.  The Burnt Mill Bridge is 
somewhat unusual in demonstrating this feature in use in the early 19th century.  Thus 
placement and width of the abutments and piers at a slight skew is significant in the 
understanding of evolving bridge engineering and construction of the early Federal 
period.  The west abutment is roughly 19 feet wide, the two piers are over 20 feet and the 
east abutment is slightly over 18 feet, all to accommodate a deck of 16 feet plus curbs and 
railings. 
 
The strong land rise to the east of the bridge defines the sharp curve path of Headquarters 
Road as it leaves the bridge towards Erwinna.  It is partially wooded and grassy yard with 
a stone wall and historical home positioned with an easterly view.  Banks of this property 
have natural vegetation and seasonal flowers.  While not obviously noticeable, a small 
spring filters out of this bluff very near to the east approach of the bridge.  Historically a 
small drain allowed this water to flow under the road toward the creek, but at times is 
blocked, causing water to cross the road and run onto the bridge deck.  This may have 
exacerbated the deck hole and erosion conditions adjacent the north side of the east 
abutment. 
 
The Tinicum Creek has a broad presentation at this location, and exhibits the character of 
its early ford function.  Collections and islands of stream cobble tend to order the course 
of the water flow.  Such build up over time has increased from the Sheep Hole side, in  
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part due to falling trees from the steep banks that subsequently gathered stones and 
encouraged water to flow around.  As such the stream has migrated away from the Sheep 
Hole side toward the pasture side.  At the bridge the cobble island build-up has created a 
stronger flow towards the west abutment.  While this prevailing channel was shown in 
the 1919 Martin drawings, it may have increased since then.  Likewise, build-up 
downstream from the bridge is causing an eddy effect, and is now sending water back to 
the bridge and around the west pier in a broad S-curve path.  Natural stream bank 
vegetation, including trees, brush and grasses, is serving well to protect the adjoining 
pasture and road landscapes while absorbing water flows.   
 
While outside the basic scope of actual measurement documentation, observations made 
in the field of conditions that may be remedied to increase the longevity of a structure are 
of value to the preservation of the resource.   Simply maintaining a clear drain for the 
spring water to flow under the road can greatly resolve water issues on the east side of the 
bridge.  Likewise, a redistribution of the stream cobble that sits atop the stream bed, in 
order to redirect the stream flow under the spans of the bridge, as well as to ease the 
damming effect downstream of the bridge, would greatly diminish erosion and scour 
effects.  Removal of the jersey barriers and reinstallation of the 1919 deck railings would 
eliminate substantial dead load, as well as improve snow placement, surface drainage and 
debris removal.  An open railing would also bring the resource closer to its historical 
appearance and allow the beauty of the landscape to prevail over the structure.   Inclusion 
of scuppers in new curbing would enhance removal of standing water from the deck 
surface.  Of course, deteriorated conditions of the deck itself would suggest an in-kind 
replacement of the beam and concrete features to best maintain the historical appearance. 
 
Summary of History and Documentation: 
  -bridge substructure dates to 1812 and is among the oldest resources in the historic  
       District, the first bridged crossing within the district and contributed to the  
       enhancement of the economy and lifestyles of the residents within the district. 
  -bridge as a verification of the 1812 engineering is significant as the oldest documented  
        stone supports for a multi-span wooden beam bridge in PA 
  -Stone substructure represents the efforts and craftsmanship of local citizens, no bridge  
        companies or known bridge builders or the region were involved.  Nearby residents    
        of Christian Fretz and Barnet Snyder are recorded participants in the construction-  
       descendants of these families still reside in the area today. 
  -stone substructure represents engineering with splayed or battered walls, consistent  
        water table footer on the west abutment, rounded upstream noseings on the piers. 
  -abutments constructed with a concave face towards the stream to offer strongest  
        resistance to the earthen bank behind. 
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-stone sizes are relative to strength requirements of the features, largest and most  
        dressed stones on the lower portions of the bridge, and at the corners, smaller, less  
        fashioned stones in the upper 1/3 of the walls and in the interior ranges.  Stones,  
        while not strictly ashlar in size and construction, are placed in horizontal bed lines  
        and are of similar heights in respective ranges 
  -bridge placement in landscape, namely on a slight skew, adds to the understanding of  
       bridge construction of the time 
  -bridge contributes to the understanding of stream crossings within Tinicum township,  
       namely it was the first of the major interior bridged crossings in the township and  
       continued as the only bridge for another 60 years.  It contributed to intercounty and  
       interstate travel in upper Bucks County, as well as to facilitate the local population’s  
       ability to access a dependable grist mill. 
  -bridge contributes to the rural landscape presentation of this section of the Ridge  
      Valley Rural Historic District, a section that is the most visible and frequently  
       traveled of the areas within the district. 
  -bridge demonstrates the qualities of vernacular architecture, namely the blending of  
       local materials and engineering knowledge and craft into a structure of substance and  
       duration. 
  -as a product of its own time, the substructure clearly offers insight into bridge and stone  
       construction of the Federal period in Bucks County.   The superstructure represents  
       the unique approach of A. Oscar Martin, county bridge engineer, to respecting  
       historical stone craft and engineering, earlier bridge types and landscape amenities  
       even with a new deck replacement in “modern” materials of 1919.  The concrete  
       pylons, pipe railings and marble placque are character defining features of the 1919  
       changes.   
  -the consistent measurements and solid evenness of the stone substructure attest to its  
       continued strength.  No major displacement was observed. 
  -the consistent measurements and evenness of the deck surface likewise attests to the  
       soundness of the overall bridge.  No major displacement was observed.   
  -damage to the concrete deck due to inappropriate guiderail applications, water drainage  
       & neglected repairs are noted.  Water damage to I-beams and concrete encasements  
       will require remedy or replacement.    
  -issues of water drainage are noted.  While potentially damaging in the long term, these  
      issues can be effectively corrected at this stage. 
  -integrity of the surrounding landscape is significant to the overall presentation of the  
      historic district as well as the bridge, the experience of travelers through the district,  
      as well as to the understanding of this early 18th century creek crossing site.  Diligent  
      maintenance of this delicate environment will continue to offer the future such  
      understanding and appreciation of the history encapsulated in this valley. 
 
Kathryn Ann Auerbach/2012 
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Ed Rodgers 
Delaware Riverkeeper Network 
925 Canal Street, Suite 3701 
Bristol, PA  19007 
 
June 14, 2013 
 
Dear Mr. Rodgers, 
 
 The following letter is written in response to your request to review the potential impact 
of replacing the Headquarters Road Bridge as well as the effects of rehabilitating the existing 
span, historically known as the Burnt Mill Bridge, in Tinicum Township, Bucks County, 
Pennsylvania.  The Delaware Riverkeeper Network is a consulting party in the Section 106 
process for PennDOT's proposal to replace the historic Headquarters Road Bridge and this 
correspondence is written in support of those efforts.  As the researcher and preparer of the 
Ridge Valley Historic District nomination some twenty years ago my remarks and observations 
are offered here with the hope that a fair and reasonable outcome can be reached by all parties 
that maintains the historic integrity of this rare and significant historic resource, and that has no 
adverse impact on the Ridge Valley Historic District or the exceptional value of the Tinicum 
Creek.    
 
 In preparing this letter, a review was made of several documents that were provided.  In 
2006 the Army Corp of Engineers sought a determination of National Register Eligibility for the 
Bridge on Headquarters Road.  Although the bridge was already listed as a contributing structure 
to a listed National Register Historic District, the State Historic Preservation Officer determined 
the bridge to be not eligible.  This finding appears contrary to fact and no explanation is given as 
to how the SHPO could determine a National Register listed historic resource not eligible.  
However, the determination of eligibility also went to the Secretary of Interior who indeed 
determined the bridge eligible under criterion A for architecture and criterion C for agriculture.  
It is my opinion that the determination of eligibility should be sent back to the State Historic 
Preservation Officer with a letter outlining the importance of this bridge to review again, with the 
hope that reconsideration might yield a supportive determination.   
 

In a document written to call for support in preserving the bridge, the rarity of the pier-to-
pier design of the Headquarters Road Bridge was made clear.   Based on an examination of 
PennDOT’s statewide bridge survey in 2003, there were only eight working bridges in 
Pennsylvania built before 1812.  All were of the more common stone arch construction design.  
Based upon this data, the Headquarters Road Bridge is the oldest surviving pier-to-pier bridge 
left in Pennsylvania.  This bridge was modernized in 1919 during the early automobile era with a 
new concrete deck with railings, designed by noted engineer and architect Oscar Martin, 
replacing the earlier wooden deck that once spanned the piers.  While this was an open bridge 
and not a covered bridge, the design of the surviving 1812 abutments and piers mirrors the 
designs used on covered bridges particularly the numerous Delaware River crossings between 
Pennsylvania and New Jersey.  In 1992 when the Ridge Valley district was first placed on the 
National Register it was not known that this bridge was of such an early date.  If those facts were 
known, more significance would have been given to the bridge in the nomination.   
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 The Headquarters Road Bridge is the point of convergence for one major portion of the 
district.   The bridge ties together four roadways that follow creeks and drop down in elevation to 
a relatively flat plain where Christian Fretz built his grist mill in the eighteenth century.  A bird’s 
eye view of the road pattern converging at the bridge looks like two back to back parentheses )( .  
Two of the legs are Headquarters Road, one is Red Hill Road, and the fourth is Sheep Hole 
Road, which is the most significant roadway in the district because of its dirt surface.  
Approaching the bridge from any of these roads is dramatic.  The loud sounds of water flowing 
down the Tinicum Creek and its tributaries, combined with a sense of dropping down to the 
lower elevation of the bridge and mill site, creates a sense of place, a feeling of arrival, and with 
the convergence of four roadways the bridge, in its current alignment and one lane configuration, 
provides the visitor with a bridge experience little changed in over 200 years.    
 

Removing the Headquarters Road Bridge and building a modern two lane bridge would 
cause significant damage to the historic integrity of this portion of the Ridge Valley Historic 
District.  One of the key themes of the Ridge Valley Historic District was the interplay of man-
made roadways and natural waterways.  The district is mostly a series of narrow, twisting, rising 
and falling roads following creeks.  There were six bridges and two fords in the district.  The 
Headquarters Road Bridge is the oldest in the district as all nearly all the other bridges were built 
in the auto era to replace fords.  In terms of significance, the Headquarters Road Bridge is the 
most significant in the district due to its age, design, and rarity.  The ninety degree turns onto 
Sheep Hole Road and Headquarters Road on the one side of the bridge would likely lead to a 
change in bridge alignment that could impact the archeological remains of Fretz’s Mill.  Changes 
in bridge alignment would also ruin the relationship of the bridge to the mill site and the road 
network that has remained intact for over two centuries.  The intrusion of a modern two lane 
replacement bridge would significantly diminish the integrity and the feeling of the Fretz Mill 
portion of the Ridge Valley Historic District.   The existence of this bridge in a listed historic 
district provides good cause to sensitively renew this span with a new deck as detailed in the 
engineering report submitted in 2011 by McMullan & Associates. 
 

The Headquarters Road Bridge brought farmers to Fretz’s mill from four directions and 
the house and bridge are sited in view of each other.  As a miller, Christian Fretz was a 
significant man in the local farming community and he accrued some wealth as seen in the 
Georgian architecture of his fine home.  Fretz’s standing in the community and his status are 
apparent in the way that his stone house, the bridge, and the mill site serve as a central axis to the 
roads that converge at this rural agricultural industrial site.  Christian Fretz’s stone farmhouse 
stands at the junction of Headquarters and Red Hill Road which combine briefly in a straight 
approach to the bridge and then split after the bridge with ninety degree turns onto Sheep Hole 
and Headquarters Road.   

 
The bridge plays a critical role in defining the central axis of this part of the historic 

district and the bridge alignment, use of red shale for abutments and piers, and one lane scale tie 
the bridge into the landscape and are in sync with the winding, narrow, and scenic roadways that 
meet at the bridge.  Perhaps the most interesting travel leg in this area is the approach made on 
Sheep Hole Road, a narrow dirt road barely two lanes wide that follows the Tinicum Creek to the 
bridge.  Traveling down this road along the creek under a dense tree canopy and at the end 
glimpsing the red shale lozenge shaped bridge piers that date back to 1812 is truly a journey that 
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engenders a sense of traveling back in time into the nineteenth century.  Such remnant surviving 
road landscapes in Pennsylvania are extremely rare, and to imagine the change that would come 
from finding a realigned modern concrete span at the end of the dirt Sheep Hole Road seems an 
avoidable tragedy in the management of the Commonwealth’s historic resources and National 
Register listed rural landscapes. 
 
 The Tinicum Creek is a federally listed Wild and Scenic River and a state listed 
Exceptional Value watershed.  To my knowledge, no written discussion has occurred about the 
potential impact of a bridge replacement and/or realignment on the exceptional value of the 
Tinicum Creek.  The Wild and Scenic Rivers Act (WSRA) requires the National Park Service to 
evaluate whether a “water resources project,” which includes bridge replacement projects, will 
have an adverse effect on a wild and scenic river or tributary. The requirement is found at 16 
U.S.C. section 1278(a) and is referred to section 7 of the WSRA.  In addition, The WSRA 
contains several provisions designed to protect designated rivers and their environments. 
Foremost among these is Section 7 which provides that “no department or agency of the United 
States shall assist by loan, grant, license, or otherwise in the construction of any water resources 
project that would have a direct and adverse effect on the values for which such river was 
established, as determined by the Secretary charged with its administration.”   When a water 
resources project, which includes bridge construction projects, is found to have a “direct and 
adverse effect” on a wild and scenic river, the project cannot be authorized or funded absent 
congressional intervention.   The most significant historic resource associated with the Tinicum 
Creek is the Headquarters Road Bridge. 

 I would argue the this district is nationally significant for it encapsulates the rise of upper 
Bucks County from a farming region with distinctive English and Quaker vernacular architecture 
into a region colonized by artists and celebrities in the 1930s.  The Ridge Valley district featured 
sculptor Charles Rudy and screenwriter John Wexley.  Tinicum Township was also home to 
actress Miriam Hopkins, song writer Jerome Kern, humorist Dorothy Parker, playwright S.J. 
Pearlman, and writer James Michener.  All were attracted to the rustic rural landscapes of this 
region.  Beyond Tinicum there were artists colonies in Solebury Township at Philips Mill and the 
small town of New Hope became an artistic sanctuary of international renown.  Wexley and 
Rudy lived on Sheephole Road near the Headquarters Bridge and along the Tinicum Creek.  In 
an interview with Charles Rudy’s widow the rural beauty and simple living at a modest price was 
the main impetus for buying their farm and moving out of New York City.  Lorraine Rudy spoke 
about how the rural countryside of the Ridge Valley Historic District allowed a lifestyle that 
informed and made possible her husband’s creative endeavors.    

Bucks County has a national reputation as a sanctuary for artists and the Ridge Valley 
Historic District is the single best example of a surviving remnant landscape that continues to 
look and feel like the Bucks County landscape of nearly one hundred years ago that attracted 
creative people to settle on the back roads of a rural area rich in stone vernacular architecture and 
a landscape of fields and forests and streams and roadways.  The Headquarters Road bridge with 
its associated roadways and the motorist experience that can still be had traveling through that 
portion of the Historic District still retains the integrity needed to reveal the power of place that 
much more of Bucks County was once known for. Take out that one lane bridge that has stood 
since 1812 and the historic associations of water and roadways would be irreparably damaged.   
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 The Geigel Hill Road Bridge, which also resides within the Ridge Valley Historic 
District, witnessed many years of effort to achieve a replacement design that all parties could 
accept.  The character defining pony trusses were preserved and integrated into a new one lane 
design and red shale was integrated into the abutments.  The character defining features of the 
Headquarters Bridge are the abutments and lozenge shaped piers as well as the alignment.  
Maintaining those features, keeping the bridge one lane and replacing the deck would result in a 
new bridge that continues to contribute to the historic district.  Keeping the alignment and 
maintaining the scale of the existing bridge would surely have less impact on the wild and scenic 
Tinicum Creek than a realigned larger two lane span would have.   

Thanks for the opportunity to provide this information to you and it is my hope that a 
sympathetic outcome results from the Section 106 process.  Please contact me if there is anything 
more I am able to do to help in this matter. 

Sincerely, 

 

Robert W. Reynolds 



Attachment 5 



June 18, 2013 
 
Post Office Box 39 
Erwinna, PA  18920 
 
 
Maya K. van Rossum, the Delaware Riverkeeper 
Delaware Riverkeeper Network 
925 Canal Street, Suite 3701 
Bristol, PA   19007 
                                                RE: BURNT MILL BRIDGE, aka Headquarters Road 
                                                        Bridge @ Sheephole Road over Tinicum Creek 
                                                   SR 1012, Section BRC, Tinicum Township, Bucks Co. 
Dear Ms. van Rossum, 
 
I am enclosing as an attachment an Assessment of the Historical Significance of the 
above Burnt Mill Bridge. While the bridge has been affirmed by the Keeper of the 
National Register to be a contributing resource to the Ridge Valley Rural Historic District 
(NR- 1992), it is my professional opinion that the bridge is individually eligible for the 
National Register. 
 
Under Criterion A the Burnt Mill Bridge is important for its critical role in the early 
development and economy of Tinicum Township as the only internal bridge crossing for 
60 years and for its strategic place in the early 20th century image and travel-facilitation 
which attracted a significant influx of nationally known artists, writers and celebrities.   
 
Under Criterion C Burnt Mill Bridge holds a critical place in the national bridge 
inventory for its ability to represent a very rare historic bridge type, a multi-span timber 
beam bridge on substantial stone supports and for the engineered design of the 1812 
abutments and free-standing pillars.  The bridge served as a prototypical design for 
medium and large stream crossings utilized by the founding German heritage families, 
whose members carried cultural, architectural and engineering ideas through migrations 
throughout the United States and Canada.  It is significant to demonstrate the cultural 
preference and acceptance of open timber bridges on stone supports by the local German 
heritage builders as a permanent and durable bridge accomplishment.   The 1919 deck 
replacement by renown engineer A. Oscar Martin likewise demonstrates the prototypical 
“repair” utilized thereafter by counties and even the Pennsylvania Department of 
Highways decades later.  Martin’s engineering drawings, both of the deck repair of this 
bridge and the measured recorded design of a similar timber beam bridge (now gone), 
provide verifiable period evidence of early stringer engineering, both timber and concrete 
encased steel I-beam.  
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Ms. Maya K. van Rossum, Delaware Riverkeeper 
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Page Two 
 
Burnt Mill Bridge and its later companion Harpel’s Bridge serve as the only known 
examples of stone supports for multi-span timber beam crossings in upper Bucks County 
and, with Burnt Mill, the earliest example in the Commonwealth of Pennsylvania.  Both  
are critical components of several rural bridge collections of national importance for 
engineering: the Tinicum Township wooden bridge collection and Tinicum Township 
rural historic bridge collection.  Both collections contain a very broad spectrum of 
historic bridge technology that contributed to the building of the nation, including rare, 
earliest, prototypical and one-of-a-kind historic bridge types. 
 
That Burnt Mill Bridge is located in a nearly pure historical context of setting and 
historical association within the National Landmark potential Tinicum Township and the 
National Register listed Ridge Valley Rural Historic District, coupled with its placement 
over a PA designated Exceptional Value Stream, demonstrates its crucial role in the 
Federal designation of the Lower Delaware in the Federal Wild and Scenic Rivers 
program. 
 
Any significant alteration or destruction of the Burnt Mill Bridge would significantly 
impact the nation’s body of knowledge on rural bridge technology and quality of life. 
 
Sincerely, 
 
 
 
Kathryn Ann Auerbach 
Historic Preservation Consultant 
610-294-8035 
kauerbach@frontiernet.net 
 
attachment 
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               BURNT MILL BRIDGE aka HEADQUARTERS ROAD BRIDGE  
         OVER TINICUM CREEK, TINICUM TOWNSHIP, BUCKS COUNTY, PA 
 
                                     Historical Assessment Summary 
 
      Prepared by Kathryn Ann Auerbach, Historic Preservation Consultant, June 2013 
 
Resource: Multi-span, rural highway, beam bridge spans 80’ over medium sized stream. 
     Stone sub-structure: Built 1812, stone buttress reinforcement west wing wall ca. 1935. 
     Super-structure: Timber stringer, wooden deck, wooden plank rails 1812 – 1919. 
                          Concrete encased steel I-beams, concrete deck & pylons, pipe rail 1919. 
                          W-guiderail replaced pipe rail ca. 1990. 
                          Jersey barrier replaced W-guide rail ca. 2001. 
 
Designations: -Ridge Valley Rural Historic, contributing resource listed in the  
                             National Register of Historic Places- applied 1990, listed 1992. 
                       -Lower Delaware Wild & Scenic River, contributing resource, 2000. 
                       -Tinicum Creek, PA Exceptional Value Stream Designation 
 
Affirmation:  Keeper of the National Register’s letter of April 26, 2006 states: 
      “Both its (Burnt Mill Bridge) original construction and alteration occurred within  
         the historic district’s defined Period of Significance (1790-1940).  The 
         bridge is historically significant in the context of the development of the 
         township, regional transportation, and the operation of local mills, and  
         IS OF ENGINEERING SIGNIFICANCE BOTH FOR ITS EARLY 19TH 
        CENTURY CONSTRUCTION AND ITS SENSITIVE MODERNIZATION 
        IN 1919.  Although the concrete deck shows signs of considerable deterioration  
        and the deck has been altered with the removal of the 1919 railings, the bridge 
        RETAINS SUFFICIENT HISTORIC INTEGRITY TO CONTINUE TO 
        CONTRIBUTE TO THE RIDGE VALLEY RURAL HISTORIC DISTRICT.” 
 
PA Historic Bridges: Based on the PA Historic Bridge Inventory conducted in 1993 by  
       Lichtenstein & Associates, Burnt Mill Bridge is the  
              -  4th oldest bridge in Bucks County and the  
              -  11th oldest bridge in Pennsylvania. 
        Stone Arch bridges are the only older bridge type. 
 
Bridge Type:  Stone supports for a multi-span timber stringer wooden bridge. 

- Burnt Mill Bridge is the oldest documented stone supports for a 
         Multi-span timber-stringer bridge in Pennsylvania. 
While once a fairly common rural bridge type in some areas, timber stringer and 
deck bridges of the 18th & 19th centuries have nearly disappeared from the entire 
inventory of historic bridges and often do not even appear as a bridge type.  Only 
one other multi-span stone supported beam bridge is currently known in Bucks 
County, that of ca. 1835 Harpel’s or Creamery Road Bridge over the Tohickon. 

KAA/2013 
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Additional Historical Context Categories: 
NATIONAL:  Tinicum Township Writer & Artist Enclave of early to mid-20th century 
                                      
The majority of Tinicum Township is currently being evaluated for eligibility as a 
National Historic Landmark.  Initiated with correspondence with the National 
Landmark office in 2008, studies are underway to document the area’s unique role as a 
home to many writers, artists and notables of national caliber during the early to 
mid-20th century.  Tinicum Township retains the integrity of historical landscape 
and buildings and structures that were in place during the first half of the 20th century.    
 
Bordering the Delaware River, Tinicum is characterized by a rugged natural beauty  
secured with historical roots extending back nearly 300 years and evidenced through the 
handiwork of substantial structures created by the founding families.  Building on the 
framework of ancient roads and buildings of the early Scot-Irish and German families, 
the agriculturally poor township transitioned into an area of resort and respite by the late 
19th century.   
 
The advent of the automobile encouraged writers and artists to settle within the hills and 
valleys and seek inspiration and quiet renewal, and in some cases to live the thrill of the 
pioneer lifestyle.  With leading names such as S. J. Perelman, Nathaniel West, Dorothy 
Parker, John Wexley, Artie Shaw, Josephine Herbst and later James Michener, Tinicum 
became host to a unique blend of generational residents, serious artists and New York 
sophisticates.  The resultant preserved landscape and collection of historical resources is 
a demonstration of the economic symbiosis between cultures and universal appeal and 
respect for the natural and historic settings that Tinicum offers.  The uniqueness of 
Tinicum is that the handmade local quality and connection to heritage was retained and 
sustained, even as artists, notables and sophisticates were added to the demographic. 
         
Headquarters Road is a principal avenue through the township to view and  
experience this district, and was the visual image that captured the desire of this  
nationally significant collection of artists to settle here.  It retains many of the character 
defining features of this image, such as winding narrow roads and one-lane bridges. 
   
Burnt Mill Bridge is a critical element of the ability of the township to convey this 
early 20th century image.  It demonstrates both the heritage building traditions and 
natural stone materials that blended this resource to the landscape, as well as the modest 
yet effective upgrades in steel and concrete by recognized architect/ engineer A. Oscar 
Martin to carry modern motorized traffic.  It retains evidence of the 1919 appearance wiat 
was in place upon the arrival of this bohemian trend.  Burnt Mill Bridge joins with nearly 
ten other bridge upgrades (several recently destroyed) Martin executed during this era of 
renewed prosperity for the township and reinforces the complete physical picture of the 
20th century phenomenon.    
 
KAA/2013 
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Additional Historical Context: 
NATIONAL: Architecture & Engineering: Cultural Preferences, Earliest Example 
 
Burnt Mill Bridge represents a cultural preference acceptance of timber super-
structure and stone masonry substructure as a permanent and valid bridge 
engineering type by the predominant German founding families of Tinicum and upper 
Bucks County.  As a source region for significant westward migrations by the 
descendants of immigrant first settlers, southeastern Pennsylvania became the trying 
ground for pure cultural expression, as well as the first cultural blends to both other 
groups and local landscape offerings of geology and climate.  Designs that evolved and 
design choices made often reflected cultural preferences that ultimately contributed to 
the national fabric of construction heritage and practice.  Early examples of building 
and bridge engineering methods and designs are highly significant to the understanding 
of the national vocabulary that followed as the 19th century progressed. 
   
Burnt Mill Bridge represents character defining features of stone masonry supports 
that saw principal sourcing and refinement in the early Republic period.  Referred to as 
“pillar bridges” the stone features include large, rough ashlar stone blocks on horizontal 
courses, diminishing to random stones in height, battered walls to provide the most stable 
“Pylon” or Pillar, rounded pier noseings to deflect water flows, slightly concave inside 
facades of abutments to deflect the earthen force of the approach ramps, water tables or a 
stepped foundation feature.  Abutments and piers were placed at roughly 25 foot intervals 
to support the untrussed wooden timber spans.  The Burnt Mill bridge stone supports 
exhibit these character defining features of this formative period of engineering for these 
free standing stone support structures. 
 
Burnt Mill Bridge provides information on the combination of stone and wood to 
provide a lasting bridge crossing for over one hundred years until the deck replacement in 
1919.  Burnt Mill Bridge 1812 provides the earliest documented evidence of bridges 
that became commonplace throughout the nation, design ideas and preferences carried 
by the very family members of German founding families of this source region.  While 
beam bridges are seemingly “un-engineered”, Burnt Mill demonstrates engineering in the 
stone supports and the understanding of the design capabilities of wooden beams, thus an 
engineered choice with regard to span and placement of piers and abutments.  That 
this design is repeated in greater scale within 20 years with Harpel’s (Creamery Road) 
Bridge reinforces both the bridge type and its acceptance as a valid and permanent 
method of stream crossing.  Wooden beam bridges on solid stone supports appear to have 
been built with more frequency in areas of Bucks County/ southeastern Pennsylvania that 
contained higher density of German immigrants and their successive generations, areas 
that sustained a relatively pure cultural imprint even into the 20th century, thereby 
showing cultural preference in bridge type. 
 
KAA/2013 
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Additional Historical Context: 
NATIONAL: Architecture & Engineering: Cultural Preferences,continued… 
 
Southeastern Pennsylvania retains pockets of intact settlement areas that represent 
the variety of cultural groups who arrived to settle under William Penn’s Holy 
Experiment.  This event, perhaps the first in the history of civilization that peoples from 
around the world were invited to live together under a loose Frame of Government, 
resulted in successful permanent communities of different cultures with different 
architectural and building traditions existing side-by-side.   
 
German migration into Tinicum, to join earlier arrivals of Dutch and Scot-Irish, is 
verified by requests in 1738 to form a township.  First and second generation 
immigrants brought a solid tradition of heavy timber construction and faith in wood as a 
material of substance and strength.  Equally skilled in stone masonry, Germans in 
Tinicum and other upper Bucks communities accepted timber superstructure bridges on 
quality, permanent stone supports. This is in contrast to English preferences in 
southeastern Pennsylvania for full stone, thus the frequency of stone arch bridges in 
landscapes to the south and southeast, or on major interstate routes. Local artisans John 
Niece and Barnet Hillpot likely joined with documented Barnet Snider and Christian 
Fretz in the construction of Burnt Mill Bridge, adding a true signature of cultural 
handiwork to the physical bridge.  Local stone and wood artists continued to contribute 
during technology changes that brought wooden truss covered bridges by the third decade 
of the 19th century.   
 
While seemingly of local or regional importance, it is these first permanent expressions 
of building art and engineering that established the nation’s building traditions as 
well as provided the physical underpinnings of the creation and growth of the 
nation.  Only one other stone supported multi-span timber-beam bridge (again with ca. 
1935 concrete deck) known to exist in upper Bucks County is the nearby 200 foot 
Harpel’s aka Creamery – Fretz Valley Road Bridge.  This bridge shares regional, cultural, 
engineering and familial associations with Burnt Mill Bridge.  To view period historic 
bridges side-by-side with the stone homes of these founding families (in this case the 
Fretz’s, Christian & Abraham and the Harples) gives a rare and unique glimpse of the 
very basic foundation of our nation.   
 
A national bridge assessment study “A Context for Common Historic Bridge Types” 
prepared in 2005 (Parsons Brinckerhoff and Engineering and Industrial Heritage, 
National Cooperative Highway Research Program &c), while well-written and very 
comprehensive on truss types, provides minimal information on the timber stringer with 
stone supports, generally focusing on timber bridges with timber pylon supports and 20th 
century picturesque park-type timber bridges (representative examples given are of the 
latter).  It does acknowledge the commonality and frequency of the type, especially for 
short, single spans, and the duration of use into the 20th century.   
KAA/2013 
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Additional Historical Context: 
NATIONAL: Architecture & Engineering: Cultural Preferences,continued… 
 
The report notes that timber bridges were among the earliest, as “stone bridges were 
expensive and time-consuming”.  It infers that these “bridges were all of a temporary 
nature”.  This misunderstanding comes perhaps from a lack of information about these 
very early bridges, due in part to their rarity today, as well as a lack of understanding of 
the significance of the stone supports to verify the existence of a wooden structure and 
the local achievement to build a bridge.  The report does qualify the limitations of its 
study and the need to gather more information on timber bridges. 
   
The Burnt Mill Bridge, as the oldest documented bridge of its type in Pennsylvania, 
along with Harpel’s Bridge demonstrate sophisticated design of the stone supports, 
application for county assisted funds to construct the stonework, and acceptance of 
a timber beam deck as a permanent bridge by the locally dominant German 
population.  The study does state that “very old (pre-twentieth century) examples would 
possess significance as an early representative example of the type if they retain integrity.  
In the case of Burnt Mill, the stone substructure retains very good integrity from its 
original engineered design, and clearly demonstrates the span capability of the wooden 
beam, namely 25 feet.  Even without the original timber beams, the number and spacing 
of the stone supports provides clear evidence of the design and span.  Documentation 
drawings rendered by A. Oscar Martin in the early 20th century (collection @ Bucks 
County Historical Society) for a similar bridge, now destroyed, provide measured 
specifications for the wooden super structure, including the wooden beams, board deck, 
wood railing and wrought iron nails to attach the railing.   These drawings “complete the 
picture” of the design of the wooden superstructure assuming similarities within the same 
county, geographic setting and cultural group.  Thus Burnt Mill Bridge stands as a 
significant verification of a forgotten bridge type, and by age and size, may have 
provided a prototype for migrating cultural groups from Bucks County to repeat as 
settlement moved across North America. 
 
 
NATIONAL: Engineering: Wooden Bridge Technology 
Burnt Mill Bridge contributes to a unique collection of wooden bridges in Tinicum 
Township that is exemplary on a national scale in representing some of the oldest and 
most diverse variety of bridge types.  Burnt Mill 1812 and Harpel’s Bridge ca. 1835 
verify wooden beam technology, there is one ca. 1835 Queen Truss pony bridge over the 
NHL Delaware Canal, one ca. 1867 Howe open pony wooden truss of multi-span, three 
ca. 1850-1880 covered Town or lattice trusses and one ca. 2005 Burr truss replication of 
the original 1832 Delaware Canal aqueduct over the Tohickon Creek.  The majority of 
these bridges are located either in National Register Historic Districts, over National 
Landmark designated canal or within State Park boundaries, designations which help to 
reinforce the physical context for understanding the choice of wooden bridges. 
KAA/2013 
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Additional Historical Context: 
NATIONAL: Engineering: Collection of Rural Bridge Types 
 
Tinicum Township’s collection of bridges (including those crossing the Tohickon into 
other townships) is one of the most comprehensive in the state and represents all 
major rural bridge types.  Included are natural stream fords (three active), supports for 
wooden beam spans (two active), stone arch (one active), covered wooden Town truss 
bridges (three active), open wooden Howe  truss (one), open wooden Queen post pony 
(NHL-one pedestrian), metal truss (one active King Iron Company bow string, four active 
Pratt pony), concrete deck girder arch- 1909 (one active), early concrete encased I-beam 
(five active), early solid concrete deck (at least three active), early concrete barrel arch 
long span- 1922 (one active), ca.1930 balustraded concrete T-beam long span (one 
active), ca. 1930 paneled parapet concrete T-beam single span (two active), mid-20th 
century early park-era crossings of the Delaware Canal (NHL) (four active).  
Additionally of interest is the reconstructed timber Burr truss aqueduct for the canal over 
the Tohickon Creek.  This collection has rare wrought iron, one-of a kind open wooden 
truss designs, as well as some of the earliest examples of concrete technology.  Burnt 
Mill is critical by both age and type to complete the full picture of rural bridge 
technology that this remarkable collection represents.  
 
Unfortunately, a significant steel plate girder bridge- 1921 over the Delaware Canal, was 
recently completely destroyed and replaced.  Likewise several early 20th cent., single 
span, one-lane concrete and I-beam spans were inappropriately replaced with intrusive 
modern bridges that altered stream characteristics, natural setting and serenity and 
historic road paths and degraded NR historic districts.  In spite of these recent mistakes, 
this collection of nearly 34 historic bridges of all types (except plate girder) provides 
perhaps the most comprehensive representation of rural bridge solutions in preserved 
visual and historical context in the country.  The Burnt Mill Bridge is a critical 
component as the oldest bridge and representing the oldest type (save natural ford) 
of engineered crossing in this collection. 
 
 
REGIONAL AND LOCAL:  Patterns of History, Development & Transportation: 
 
Burnt Mill Bridge verifies by its placement the original path of the ca. 1747 
Headquarters Road as a critical path to the only internal mill in the township, first 
Henry Myers’ then Christian Fretz’, as well as the regional path for travelers coming 
across from the Perkiomen (Goshenhoppen) Region to the Erwin’s ferry crossing to New 
Jersey on the Delaware.  Once the bridge was build in 1812, connecting roads, Red Hill 
and Sheep Hole were confirmed to facilitate this critical transportation artery. 
KAA/ 2013 
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Additional Historical Context: 
 
REGIONAL:  Community Development: Bucks County in the Early Republic 
 
Burnt Mill Bridge represents the significant growth and maturity of the County of Bucks 
during the Early Republic period, namely the capability of the young government to fund 
major construction projects including inter-state bridges, the county almshouse and a new 
set of county buildings built in conjunction with the relocation of the county seat from 
Newtown to Doylestown 1812.   By its remote location 12 miles from the county seat in 
Doylestown Burnt Mill Bridge represents the effective outreach of the county system to 
meet the needs of its rural populations.  It also represents the ascension of cultural groups 
that had been in the political minority, but now who were playing strong roles in the 
growth of the county, including the Stovers and the Fretz families, both very instrumental 
in the county court house and almshouse building projects. 
 
REGIONAL: Community Development: Local Craftsmen to carry out Public Projects 
 
Burnt Mill Bridge represents the southeastern  PA approach to bridge building projects, 
namely that bridges were built by the local population of artisan and property owners, 
with an account of funding placed in charge of a neighbor to the chosen bridge site.  Thus  
Bridges take on a hand-made quality with distinctive characteristics of the stone masons 
and carpenters who also constructed the houses and barns in the community. 
 
NATIONAL/ REGIONAL: Architecture/ Engineering, significant AOM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
(detailed discussions) 
 
NATIONAL- Architecture & Engineering: Cultural Preferences. 
Southeastern Pennsylvania retains pockets of intact settlement areas that represent the 
variety of cultural groups who arrived to settle under William Penn’s Holy Experiment.  
This event, perhaps the first in the history of civilization that peoples from around the 
world were invited to live together under a loose Frame of Government, resulted in 
successful permanent communities of different cultures with different architectural and 
building traditions existing side-by-side.  German migration into Tinicum, to join earlier 
arrivals of Dutch and Scot-Irish, is verified by requests in 1738 to form a township.  First 
and second generation immigrants brought a solid tradition of heavy timber construction 
and faith in wood as a material of substance and strength.  Equally skilled in stone 
masonry, Germans in Tinicum and other upper Bucks communities accepted timber 
superstructure bridges on quality, permanent stone supports. This is in contrast to English 
preferences in southeastern Pennsylvania for full stone, thus the frequency of stone arch 
bridges in landscapes to the south and southeast, or on major interstate routes. Local 
artisans John Niece and Barnet Hillpot likely joined with documented Barnet Snider and 
Christian Fretz in the construction of Burnt Mill Bridge, adding a true signature of 
cultural handiwork to the physical bridge.  Local stone and wood artists continued to 
contribute during technology changes that brought wooden truss covered bridges by the 
third decade of the 19th century.   
 
While seemingly of local or regional importance, it is these first permanent expressions 
of building art and engineering that established the nation’s building traditions as well as 
provided the physical underpinnings of the creation and growth of the nation.  Only one 
other stone supported multi-span timber-beam bridge (again with ca. 1935 concrete deck) 
known to exist in upper Bucks County is the nearby 200 foot Harpel’s aka Creamery – 
Fretz Valley Road Bridge.  This bridge shares regional, cultural, engineering and familial 
associations with Burnt Mill Bridge.  To view period historic bridges side-by-side with 
the stone homes of these founding families (in this case the Fretz’s, Christian & Abraham 
and the  Harples) gives a rare and unique glimpse of the very basic foundation of our 
nation.   
 
A national bridge assessment study “A Context for Common Historic Bridge Types” 
prepared in 2005 (Parsons Brinckerhoff and Engineering and Industrial Heritage, 
National Cooperative Highway Research Program &c), while well-written and very 
comprehensive on truss types, provides minimal information on the timber stringer with 
stone supports, generally focusing on timber bridges with timber pylon supports and 20th 
century picturesque park-type timber bridges (representative examples given are of the 
latter).  It does acknowledge the commonality and frequency of the type, especially for 
short, single spans, and the duration of use into the 20th century.  The report notes that 
timber bridges were among the earliest, as “stone bridges were expensive and time-
consuming”.  It infers that these “bridges were all of a temporary nature”.  This 
misunderstanding comes perhaps from a lack of information about these very early 
bridges, due in part to their rarity today, as well as a lack of understanding of the 



significance of the stone supports to verify the existence of a wooden structure and the 
local achievement to build a bridge.  The report does qualify the limitations of its study 
and the need to gather more information on timber bridges. 
   
The Burnt Mill Bridge, as the oldest documented bridge of its type in Pennsylvania, along 
with Harpel’s Bridge demonstrate sophisticated design of the stone supports, application 
for county assisted funds to construct the stonework, and acceptance of a timber beam 
deck as a permanent bridge by the locally dominant German population.  The study does 
state that “very old (pre-twentieth century) examples would possess significance as an 
early representative example of the type if they retain integrity.  In the case of Burnt Mill, 
the stone substructure retains very good integrity from its original engineered design, and 
clearly demonstrates the span capability of the wooden beam, namely 25 feet.  Even 
without the original timber beams, the number and spacing of the stone supports provides 
clear evidence of the design and span.  Documentation drawings rendered by A. Oscar 
Martin in the early 20th century (collection @ Bucks County Historical Society) for a 
similar bridge, now destroyed, provide measured specifications for the wooden super 
structure, including the wooden beams, board deck, wood railing and wrought iron nails 
to attach the railing.   These drawings “complete the picture” of the design of the wooden 
superstructure assuming similarities within the same county, geographic setting and 
cultural group.  Thus Burnt Mill Bridge stands as a significant verification of a forgotten 
bridge type, and by age and size, may have provided a prototype for migrating cultural 
groups from Bucks County to repeat as settlement moved across North America. 
 
 
NATIONAL: Tinicum Township 20th century Writers’ & Artists’ Enclave, 
                              National Historic Landmark 
Bordering the Delaware River, Tinicum is characterized by a rugged natural beauty  
secured with historical roots extending back nearly 300 years and evidenced through the 
handiwork of substantial structures created by the founding families.  Building on the 
framework of ancient roads and buildings of the early Scot-Irish and German families, 
the agriculturally poor township transitioned into an area of resort and respite by the late 
19th century.  The advent of the automobile encouraged writers and artists to settle among 
the hills and valleys to seek inspiration and quiet renewal, and in some cases to live the 
thrill of the pioneer lifestyle.  With leading names such as S. J. Perelman, Nathaniel 
West, Dorothy Parker, John Wexley, Artie Shaw, Josephine Herbst and later James 
Michener, Tinicum became host to a unique blend of generational residents, serious 
artists and New York sophisticates.  The resultant preserved landscape and historical 
resources is a demonstration of the economic symbiosis between cultures and universal 
appeal and respect for the natural and historic settings that Tinicum offers.   
         
Headquarters Road is a principal avenue through the township to view and  
experience this district, and was the visual image that captured the desire of this  
nationally significant collection of artists to settle here.  It retains many of the character 
defining features of this image, such as winding narrow roads and one-lane bridges. 
   



Burnt Mill Bridge is a critical element of the ability of the township to convey this 
early 20th century image.  It demonstrates both the heritage building traditions and 
natural stone materials that blended this resource to the landscape, as well as the modest 
yet effective upgrades in steel and concrete by recognized architect/  engineer A. Oscar 
Martin to carry modern motorized traffic.  Burnt Mill Bridge joins with nearly ten other 
bridge upgrades (several recently destroyed) Martin executed during this era of renewed 
prosperity for the township and reinforces the complete physical picture of the 20th 
century phenomenon.    
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Ed Rodgers 
Delaware Riverkeeper Network 
925 Canal Street, Suite 3701 
Bristol, PA  19007 
 
June 14, 2013 
 
Dear Mr. Rodgers, 
 
 The following letter is written in response to your request to review the potential impact 
of replacing the Headquarters Road Bridge as well as the effects of rehabilitating the existing 
span, historically known as the Burnt Mill Bridge, in Tinicum Township, Bucks County, 
Pennsylvania.  The Delaware Riverkeeper Network is a consulting party in the Section 106 
process for PennDOT's proposal to replace the historic Headquarters Road Bridge and this 
correspondence is written in support of those efforts.  As the researcher and preparer of the 
Ridge Valley Historic District nomination some twenty years ago my remarks and observations 
are offered here with the hope that a fair and reasonable outcome can be reached by all parties 
that maintains the historic integrity of this rare and significant historic resource, and that has no 
adverse impact on the Ridge Valley Historic District or the exceptional value of the Tinicum 
Creek.    
 
 In preparing this letter, a review was made of several documents that were provided.  In 
2006 the Army Corp of Engineers sought a determination of National Register Eligibility for the 
Bridge on Headquarters Road.  Although the bridge was already listed as a contributing structure 
to a listed National Register Historic District, the State Historic Preservation Officer determined 
the bridge to be not eligible.  This finding appears contrary to fact and no explanation is given as 
to how the SHPO could determine a National Register listed historic resource not eligible.  
However, the determination of eligibility also went to the Secretary of Interior who indeed 
determined the bridge eligible under criterion A for architecture and criterion C for agriculture.  
It is my opinion that the determination of eligibility should be sent back to the State Historic 
Preservation Officer with a letter outlining the importance of this bridge to review again, with the 
hope that reconsideration might yield a supportive determination.   
 

In a document written to call for support in preserving the bridge, the rarity of the pier-to-
pier design of the Headquarters Road Bridge was made clear.   Based on an examination of 
PennDOT’s statewide bridge survey in 2003, there were only eight working bridges in 
Pennsylvania built before 1812.  All were of the more common stone arch construction design.  
Based upon this data, the Headquarters Road Bridge is the oldest surviving pier-to-pier bridge 
left in Pennsylvania.  This bridge was modernized in 1919 during the early automobile era with a 
new concrete deck with railings, designed by noted engineer and architect Oscar Martin, 
replacing the earlier wooden deck that once spanned the piers.  While this was an open bridge 
and not a covered bridge, the design of the surviving 1812 abutments and piers mirrors the 
designs used on covered bridges particularly the numerous Delaware River crossings between 
Pennsylvania and New Jersey.  In 1992 when the Ridge Valley district was first placed on the 
National Register it was not known that this bridge was of such an early date.  If those facts were 
known, more significance would have been given to the bridge in the nomination.   
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 The Headquarters Road Bridge is the point of convergence for one major portion of the 
district.   The bridge ties together four roadways that follow creeks and drop down in elevation to 
a relatively flat plain where Christian Fretz built his grist mill in the eighteenth century.  A bird’s 
eye view of the road pattern converging at the bridge looks like two back to back parentheses )( .  
Two of the legs are Headquarters Road, one is Red Hill Road, and the fourth is Sheep Hole 
Road, which is the most significant roadway in the district because of its dirt surface.  
Approaching the bridge from any of these roads is dramatic.  The loud sounds of water flowing 
down the Tinicum Creek and its tributaries, combined with a sense of dropping down to the 
lower elevation of the bridge and mill site, creates a sense of place, a feeling of arrival, and with 
the convergence of four roadways the bridge, in its current alignment and one lane configuration, 
provides the visitor with a bridge experience little changed in over 200 years.    
 

Removing the Headquarters Road Bridge and building a modern two lane bridge would 
cause significant damage to the historic integrity of this portion of the Ridge Valley Historic 
District.  One of the key themes of the Ridge Valley Historic District was the interplay of man-
made roadways and natural waterways.  The district is mostly a series of narrow, twisting, rising 
and falling roads following creeks.  There were six bridges and two fords in the district.  The 
Headquarters Road Bridge is the oldest in the district as all nearly all the other bridges were built 
in the auto era to replace fords.  In terms of significance, the Headquarters Road Bridge is the 
most significant in the district due to its age, design, and rarity.  The ninety degree turns onto 
Sheep Hole Road and Headquarters Road on the one side of the bridge would likely lead to a 
change in bridge alignment that could impact the archeological remains of Fretz’s Mill.  Changes 
in bridge alignment would also ruin the relationship of the bridge to the mill site and the road 
network that has remained intact for over two centuries.  The intrusion of a modern two lane 
replacement bridge would significantly diminish the integrity and the feeling of the Fretz Mill 
portion of the Ridge Valley Historic District.   The existence of this bridge in a listed historic 
district provides good cause to sensitively renew this span with a new deck as detailed in the 
engineering report submitted in 2011 by McMullan & Associates. 
 

The Headquarters Road Bridge brought farmers to Fretz’s mill from four directions and 
the house and bridge are sited in view of each other.  As a miller, Christian Fretz was a 
significant man in the local farming community and he accrued some wealth as seen in the 
Georgian architecture of his fine home.  Fretz’s standing in the community and his status are 
apparent in the way that his stone house, the bridge, and the mill site serve as a central axis to the 
roads that converge at this rural agricultural industrial site.  Christian Fretz’s stone farmhouse 
stands at the junction of Headquarters and Red Hill Road which combine briefly in a straight 
approach to the bridge and then split after the bridge with ninety degree turns onto Sheep Hole 
and Headquarters Road.   

 
The bridge plays a critical role in defining the central axis of this part of the historic 

district and the bridge alignment, use of red shale for abutments and piers, and one lane scale tie 
the bridge into the landscape and are in sync with the winding, narrow, and scenic roadways that 
meet at the bridge.  Perhaps the most interesting travel leg in this area is the approach made on 
Sheep Hole Road, a narrow dirt road barely two lanes wide that follows the Tinicum Creek to the 
bridge.  Traveling down this road along the creek under a dense tree canopy and at the end 
glimpsing the red shale lozenge shaped bridge piers that date back to 1812 is truly a journey that 
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engenders a sense of traveling back in time into the nineteenth century.  Such remnant surviving 
road landscapes in Pennsylvania are extremely rare, and to imagine the change that would come 
from finding a realigned modern concrete span at the end of the dirt Sheep Hole Road seems an 
avoidable tragedy in the management of the Commonwealth’s historic resources and National 
Register listed rural landscapes. 
 
 The Tinicum Creek is a federally listed Wild and Scenic River and a state listed 
Exceptional Value watershed.  To my knowledge, no written discussion has occurred about the 
potential impact of a bridge replacement and/or realignment on the exceptional value of the 
Tinicum Creek.  The Wild and Scenic Rivers Act (WSRA) requires the National Park Service to 
evaluate whether a “water resources project,” which includes bridge replacement projects, will 
have an adverse effect on a wild and scenic river or tributary. The requirement is found at 16 
U.S.C. section 1278(a) and is referred to section 7 of the WSRA.  In addition, The WSRA 
contains several provisions designed to protect designated rivers and their environments. 
Foremost among these is Section 7 which provides that “no department or agency of the United 
States shall assist by loan, grant, license, or otherwise in the construction of any water resources 
project that would have a direct and adverse effect on the values for which such river was 
established, as determined by the Secretary charged with its administration.”   When a water 
resources project, which includes bridge construction projects, is found to have a “direct and 
adverse effect” on a wild and scenic river, the project cannot be authorized or funded absent 
congressional intervention.   The most significant historic resource associated with the Tinicum 
Creek is the Headquarters Road Bridge. 

 I would argue the this district is nationally significant for it encapsulates the rise of upper 
Bucks County from a farming region with distinctive English and Quaker vernacular architecture 
into a region colonized by artists and celebrities in the 1930s.  The Ridge Valley district featured 
sculptor Charles Rudy and screenwriter John Wexley.  Tinicum Township was also home to 
actress Miriam Hopkins, song writer Jerome Kern, humorist Dorothy Parker, playwright S.J. 
Pearlman, and writer James Michener.  All were attracted to the rustic rural landscapes of this 
region.  Beyond Tinicum there were artists colonies in Solebury Township at Philips Mill and the 
small town of New Hope became an artistic sanctuary of international renown.  Wexley and 
Rudy lived on Sheephole Road near the Headquarters Bridge and along the Tinicum Creek.  In 
an interview with Charles Rudy’s widow the rural beauty and simple living at a modest price was 
the main impetus for buying their farm and moving out of New York City.  Lorraine Rudy spoke 
about how the rural countryside of the Ridge Valley Historic District allowed a lifestyle that 
informed and made possible her husband’s creative endeavors.    

Bucks County has a national reputation as a sanctuary for artists and the Ridge Valley 
Historic District is the single best example of a surviving remnant landscape that continues to 
look and feel like the Bucks County landscape of nearly one hundred years ago that attracted 
creative people to settle on the back roads of a rural area rich in stone vernacular architecture and 
a landscape of fields and forests and streams and roadways.  The Headquarters Road bridge with 
its associated roadways and the motorist experience that can still be had traveling through that 
portion of the Historic District still retains the integrity needed to reveal the power of place that 
much more of Bucks County was once known for. Take out that one lane bridge that has stood 
since 1812 and the historic associations of water and roadways would be irreparably damaged.   
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 The Geigel Hill Road Bridge, which also resides within the Ridge Valley Historic 
District, witnessed many years of effort to achieve a replacement design that all parties could 
accept.  The character defining pony trusses were preserved and integrated into a new one lane 
design and red shale was integrated into the abutments.  The character defining features of the 
Headquarters Bridge are the abutments and lozenge shaped piers as well as the alignment.  
Maintaining those features, keeping the bridge one lane and replacing the deck would result in a 
new bridge that continues to contribute to the historic district.  Keeping the alignment and 
maintaining the scale of the existing bridge would surely have less impact on the wild and scenic 
Tinicum Creek than a realigned larger two lane span would have.   

Thanks for the opportunity to provide this information to you and it is my hope that a 
sympathetic outcome results from the Section 106 process.  Please contact me if there is anything 
more I am able to do to help in this matter. 

Sincerely, 

 

Robert W. Reynolds 



Maya Rossum
Delaware Riverkeeper Network
925 Canal Street, Suite 3701
Bristol, PA  19007

December 15, 2016

Dear Maya-

 After reviewing the Section 106 Mitigation and Minimization report sent to the 
Headquarters Road Bridge consulting parties I offer the following analysis and discussion.
 The Pennsylvania Department of Transportation offers to preserve two aspects of the 
original National Register listed oldest pier-to-pier bridge in the commonwealth.  The 1919 
dedication plaque from the early auto era concrete deck will be salvaged from the historic bridge 
and affixed in some manner to be determined later to the new bridge.  Some of the stone from the 
intact piers of the eighth oldest span in Pennsylvania will survive in a decorative veneer to a new 
modern span, covering the concrete abutments, wingwalls, and approach roadway barriers.  To 
ensure consulting party support for the manner in which the salvaged stone is laid out and 
pointed, a masonry sample panel will be reviewed by a nine member Design Advisory 
Committee (DAC).  The committee will also be given the authority to review the design for a 
replacement bridge.
 The Design Advisory Committee will play a minor role in influencing the final bridge 
design.  The DAC will be able to look at the masonry sample panel and comment on how the 
stone on the sample panel compares historically to the original bridge, although that bridge will 
be demolished at the time this determination is made.  They can make suggestions about the 
orientation and layout of the stone.  Care will be taken to follow the vernacular tradition of the 
historic bridge stonework where larger cut stones are found at the bottom, with rubble courses of 
smaller stones further up as the masonry wall rises.  At the 30% and 90% phases the DAC will be 
able to participate in reviewing the project plans and specifications and provide feedback on 
aesthetic elements.  However, the DAC will serve only an advisory role, as PennDot remains the 
final arbiter agreeing to incorporate DAC recommendations “as practicable.”   

If a new bridge rises from the banks of the Tinicum Creek the PennDot offered 
compromises will fail to meaningfully replace the value of the current Headquarters Road 
Bridge.  Stone veneering and a plaque lacking any meaningful context combined with limited 
input that may or may not affect any minor aesthetic decisions is woefully inadequate a trade for 
the extant historic creek crossing.  What will the public learn about the oldest pier-to-pier bridge 
extant in Pennsylvania if the replacement span is built under this mitigation plan: the answer is 
nothing. 
 The mitigation and minimization report irreparably compromises the Ridge Valley Rural 
Historic District and fails to resolve the adverse effect.  The Headquarters Road Bridge has both 
historic and engineering significance as verified by the Keeper of the National Register.  Efforts 
by PennDot to demean the significance of the bridge by claiming it is not individually eligible 
for the National Register are not true.  The engineering significance would allow for a case to be 
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made for individual eligibility, but that will never happen as the bridge is already listed on the 
National Register as a contributing structure in a listed Historic District.  In 2006 Patrick Andrus, 
Historian of the National Register of Historic Places wrote a summary of this bridge’s 
significance in support of the Secretary of Interior’s finding that the bridge was listed on the 
National Register of Historic Places that read, “the bridge is historically significant in the context  
of the development of the township, regional transportation, and the operation of local mills, and 
is of engineering significance both for its early 19th century construction and its sensitive 
modernization in 1919.”  PennDot has yet to acknowledge the engineering significance for the 
pier to pier superstructure or the early reinforced concrete auto-era deck, and that failure echoes 
through their unacceptable mitigation plan.  How do stone veneering and a relocated plaque 
compensate the public for the loss of one of the oldest extant bridges in America that the 
Secretary of the Interior confirms has both historical and engineering significance?  It does not.
 The use of stones from the 1812 bridge piers is a token nod to a historic span.  The new 
bridge supports and abutments have not been specified to echo the shapes and massing of the 
original bridge.  The stone will not be structural, so the authenticity of the stone work as a 
structural material will be reduced to a façade decoration attempting to hide the inappropriate 
new materials that make up the Alternative 6 bridge.  While the use of a skilled mason to adhere 
these stones to the modern concrete is called for, perhaps someone more familiar with brick face 
and stucco work will be better suited to accomplish the veneer work.  A real traditional mason 
builds stone walls that are load bearing, not decorative.  
 The plaque from 1919 seems like an artifact that could be easily saved, but how will it be 
utilized?  Simply placing it on the new bridge is a false representation of history as the 1919 
concrete deck would be in a landfill somewhere.  The use of the plaque only make sense if a 
more complete narrative of the history of the Headquarters Road bridge was presented alongside 
the plaque.  The mitigation and minimization plan fails to place the plaque in a proper context 
and utilizes the salvaged stone non-structurally in a manner that mimics older bridges 
ineffectively.  The 1812 superstructure that has engineering and historic significance disappears 
from public understanding in this mitigation proposal.  
 The mitigation proposal fails to chart a path that will protect the Ridge Valley Historic 
District from being undermined by similar controversial and unwanted modern spans in the 
future.  In fact, the mitigation plan is a template for the destruction of all creek crossings in the 
Ridge Valley Historic District.  The realization of this mitigation plan is a threat to every historic 
creek crossing and the entire viability of the long term preservation of the historic district.  
Acceptance of this mitigation plan results in the fords, iron truss and concrete spans remaining in 
the Ridge Valley Historic District to become equally threatened with modernization that will ruin 
and destroy the Ridge Valley Historic District, creek crossing by creek crossing.  The 
Headquarters Road fight will occur over and over and over again, crossing by crossing, with one 
crossing replacement after another.  If the mitigation for the Headquarters Road Bridge becomes 
fact, then what we have here is a death sentence for the Ridge Valley Historic District.   

Should PennDot continue to move forward over the next fifty or more years replacing 
every single historic crossing with an inappropriate modern bridge in the Ridge Valley Historic 
District, the entire district will lose all integrity and no long hold together as a cohesive place.   
The majority of the consulting parties realize this and thus they will continue to challenge and 
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fight the replacement of the Headquarters Road Bridge.  The mitigation plan creates a tipping 
point after which the remaining Ridge Valley creek crossings will all be threatened and the 
district will be incrementally compromised and ruined.  The mitigation plan fails in that its 
accomplishment creates a template that ensures the destruction of all historic creek crossings in 
the Ridge Valley Historic District, as well as all other bridges in the other township historic 
districts.

The Headquarters Road bridge project has gained significant community involvement 
and generated strong opposition partly because the fate of all historic bridges in Tinicum 
Township located in historic districts will be determined by the outcome.  If this mitigation plan 
is acted upon there will be a time in the future when the Ridge Valley Historic District will no 
longer have any historic bridges.  With the bridges gone, the district will no longer convey the 
interplay of roads and creek crossings that are the single most significant element binding 
together the listed historic resources.  The mitigation plan yields an outcome that will destroy the 
integrity of the entire Ridge Valley Historic District over time as future bridge replacement 
projects in the district follow this rationale for removing contributing structures and replacing 
them with non-contributing modern bridges.  
 A great disparity exists between the solutions PennDot has endorsed and the wishes of the 
various consulting parties.  While a small minority of participants in the Section 106 process do 
indeed desire a new bridge now at any cost, the vast majority are not accepting or endorsing this 
mitigation process, although that is not acknowledged in the mitigation report.  Instead, to deal 
with this opposition PennDot dismisses most of the opposition’s positions as a part of the 
mitigation.  For example, the vast majority of respondents voted as a priority with their green 
stickers to rehabilitate the 1812 bridge (29) or to build a temporary bridge to buy more time in 
pursuing the rehabilitation of the old bridge (16).  Out of 25 ideas listed in tables 2-6, nearly half 
the respondents gave their green stickers to the ideas of preserving the old bridge where it now 
stands.  Of course this was not discussed in the mitigation letter.  Instead the position of repairing 
the historic bridge was dismissed as the mitigation report is based on Alternative 6, a solution 
that remains unacceptable to the advocates of maintaining the integrity of the Ridge Valley 
Historic District.  Substantial controversy continues about the environmental and historic impact 
of the plan to replace the Headquarters Road Bridge.  

 If the Ridge Valley Rural Historic District was nominated to the National Register after 
the creation of the proposed new bridge, the portion of the district in that viewshed would not 
likely be eligible.  The mitigation and minimization plan fails to mention the trees that will be 
removed, the changes made in the location of a new wider span, or the accommodations made at 
the intersection with Sheep Hole Road.  Bank hardening for 300’ downstream of the bridge on 
the west bank is part of the proposal and yet is not mentioned in the mitigation and minimization 
report.  The bank hardening is intended to force the creek back into its historic path but it will be 
under constant assault in all flows if the replacement bridge gets built.  How long before the 
creek simply rips across the adjoining fields decimating historic elements and the field itself?  

Any requirement for archeology is dismissed with the argument that the flood plain is 
“too young” to have experienced any Native American cultural impact, however evidence for 
this dismissal is lacking.  No evidence has been presented that established any disturbances to the 
area in view of the bridge so how can the flood plain be too young to yield historic or prehistoric 
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artifacts?  There may well be archeology that would shed light on the area’s settlement in the 
eighteenth century that will be destroyed.  The mill race, mill site, and the remains of a dwelling 
have been identified as potential archeological sites but the mitigation utilizes an impact 
boundary that excludes these areas that might have been studied and incorporated into a more 
creative mitigation approach. Yet the new bridge size and alignment may well change the course 
of the Tinicum Creek and threaten this historic archeology.  

Other recent PennDot projects in Tinicum have had severe unforeseen consequences with 
creeks undermining roads and eroding stream bank.  The mill elements and the fields adjacent to 
the current bridge warrant an archeological study as part of any mitigation agreement.  The mill 
race came off at the north edge of the field on the north side of Headquarters Road and the tail 
race returned to the stream below the south field, the location of both remains obvious. The mill 
must have been between them and probably on the slope, just out of the flood plain.  The area of 
potential effect (APE) of the project must be expanded to allow for the study of the already 
identified historic archeology that may well be threatened by unforeseen creek flow changes 
brought on by a modern bridge replacement.  The mitigation plan fails to protect or study these 
historic archeological resources despite the fact that other recent PennDot bridge replacement 
projects in Tinicum have had effect far beyond the bridge right-of-way, the APE chosen for the 
Headquarters Road Bridge.   
 Despite the consulting party’s preference of maintaining the one lane width in the original 
alignment across the Tinicum Creek, Alternative 6 calls for a two lane wide bridge constructed as 
narrowly as possible within the same approximate, but clearly not the same, footprint as the 
existing bridge.  This intentionally opaque design standard, alters the actual orientation of the 
new bridge compared to the existing historic bridge, and fails to address the impacts of adding a 
new superstructure and removing the 200 year old superstructure from the Tinicum Creek may 
have on the flow of the waters.  
 Careful examination of the Tinicum Creek and the precise current orientation of the 
bridge indicate that it is highly plausible that when the Headquarters Bridge was constructed in 
1812 the skewed placement was intentional and with purpose in how it helped maintain the flow 
of the waters of the creek.  The west bridge abutment is built far tougher than any other part of 
the bridge. That abutment has always been taking the brunt of the flow from the creek.  The 
adjacent topography features tall stone cliffs and at the location of the west abutment the cliffs 
turn away from the stream.  The bridge was designed to preserve the existing creek location and 
eliminate any possibility of the creek migrating west into the floodplain, and that’s exactly what 
it has done.  That western abutment is massive and the huge buttress is there to help maintain the 
creek course that existed when the bridge was constructed.  The creek is being blocked by the 
abutment on purpose - it is defining the landscape.  Building the 1812 bridge askew, instead of 
centering it on the stream as called for in Alternative 6, deflected the stream east along its present 
course.  This alignment offered protection to the miller’s floodplain fields and mill race.   
 It would have been in the interest of the miller that arranged for the 1812 bridge to want 
the bridge located askew to the creek in order to channel the water flow away from his mill 
allowing the mill race to function at a better efficiency, and to keep the creek from cutting a 
channel through the fields that flood between the mill and the creek, thus preserving a portion of 
his landholding.   Utilizing the west bridge abutment of the bridge to absorb the velocity of flood 

4



waters, maximizes the size and capacity of the floodplain and minimizes the velocity of 
floodwaters as they cross it, which is good for better protecting the soil and crops. From this 
analysis it becomes clear the siting of the 1812 bridge was quite intentional and was purposefully 
constructed yielding a bridge to creek relationship that is a key part of the significance of the 
Ridge Valley Historic District and part of the engineering significance.  The mitigation plan fails 
to maintain this precise alignment of the bridge to the creek, erasing another crucial aspect of this 
portion of the agricultural and industrial landscape of the Ridge Valley Historic District.  The 
mitigation plan fails to address the full impact of the new bridge on the original location of the 
1812 bridge.
 The clearest message radiating from the mitigation and minimization proposal is that the 
majority of the consulting parties want the 1812 bridge rehabilitated and preserved, and PennDot 
refuses to act on this alternative.  Despite Herculean efforts to counter the engineering, safety, 
historical, and environmental concerns raised in the Section 106 process, no real compromises 
have occurred and the presented arguments to rehabilitate the old bridge are not included in the 
various reports leading up to this mitigation proposal.  The result of the proposed mitigation is a 
complete failure.  The 1812 bridge superstructure will be destroyed and no one experiencing the 
new bridge will ever understand the significance or enjoy the aesthetics of crossing the old span. 
The Ridge Valley Historic District will be driven to destruction as the mitigation plan becomes 
the template utilized incrementally to replace all the creek crossings in the Ridge Valley Historic 
District over the next decades.  

There is something wrong with this process.  The community will not be getting “final 
structure plans and specifications [that] reflect the vision of the community” as promised in the 
mitigation proposal, rather the community vision of rehabilitating the 1812 superstructure with a 
new one lane deck has been consistently avoided.  While PennDot has dutifully gone through a 
process, they have failed to rise to the spirit of compromise intended in these hearings and 
reviews in any meaningful way.  There appears to be no check on PennDot’s power and authority  
to not preserve bridges in National Register Historic Districts in Pennsylvania.  This mitigation 
and minimization proposal is insulting and a complete failure to all consulting parties that have 
spent many years working diligently to maintain the 1812 Headquarters Road Bridge 
superstructure for future generations.  

Respectfully submitted,

Robert W. Reynolds
Architectural Historian
Associate Professor of History, Kutztown University
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About the Delaware Riverkeeper Network
The Delaware Riverkeeper Network champions the rights of our communities to a Delaware River and tributary streams 
that are free-flowing, clean, healthy and abundant with a diversity of life.

The Delaware Riverkeeper Network gives voice, strength and protection to the communities and waterways of the 
Delaware River.  Through independent advocacy, and the use of accurate facts, science and law, DRN works to ensure the 
rich and healthy future that can only exist with a clean, healthy and free flowing river system.  

The Delaware Riverkeeper Network is unique in that it is founded upon the expectation of personal and community 
responsibility for river protection, as personified by the Delaware Riverkeeper.  DRN is the only grassroots advocacy 
organization that operates watershed-wide and empowers communities with the engaged interaction and information 
needed to succeed in protecting our River and region now and into the future.

About the Author: Robert W. Reynolds
The principal focus for Robert Reynolds is the documentation and preservation of cultural and historical places and 
landscapes. The experiences of visits to family in rural Vermont, college alongside the Gettysburg Battlefield, growing up 
during the summer at a lake resort in a region once known as the Jersey Adirondacks, and setting up homes first in Bucks 
then in Berks Counties, all occurred in landscapes of historic significance that inspired inquiry, study, photography, and 
preservation efforts.

Rob lived twice along the watershed of the Tohickon.  After joining the Heritage Conservancy in 1989 he and his wife 
rented a portion of an eighteenth century tavern in Keelersville along Lake Nockamixon.  Two years later they bought an 
1891 Victorian home in Quakertown.  Behind the house ran a tributary that led to the Tohickon and occasionally flooded 
the alley two feet deep with water up into the back yard.  While living in Quakertown Rob led the effort to save the train 
station and photographed 27,000 historic buildings in Bucks County, including all of Tinicum.  While earning a doctorate 
at Lehigh, he helped grow and establish the Historic Preservation Certificate Program at Bucks County Community 
College.

At Kutztown University Rob specializes in Pennsylvania History and teaches courses on Local History, Pennsylvania 
Dutch Culture, and Environmental History.  As the Residential Curator for the David Hottenstein Mansion, owned 
by the Preservation Trust of Berks County, he maintains and preserves a 1783 Georgian house, which some scholars 
consider the finest Pennsylvania German farmhouse of its era.  The woodwork from the master chamber was relocated to 
the Winterthur Museum in the early 1950s and today serves as the Fractur Room.   Periodically, Rob, his wife Jennette, 
and daughter Reanna live along the east shore of Beaver Lake, New Jersey in a 1909 bungalow still retaining original 
furnishings and a view that inspires the drive to preserve cultural and historic landscapes that retain uncompromising 
integrity.
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The bridges of Tinicum Township may well be the 
most significant collection of bridges in a single 
municipality in the State of Pennsylvania. Much of 

the Tinicum terrain tilts toward the Delaware River serving 
as a drainage with over three percent of the township made 
up of flowing water. The interplay of roadways and streams, 
the Delaware River, large and small bridges, fords and the 
canal, forest and farmland speckled with farmsteads, and 
neatly packed villages all retaining remarkable integrity, 
continue to evoke past eras in the development of the 
Delaware Valley, which are both locally and nationally 
significant. The Bridges of Tinicum, as a collection, call to 
mind a range of historical themes as artifacts of other eras 
and as contributors to assemblages of significant vernacular 
architecture and scenic landscapes, that are emblematic of 
the historical development of the Delaware Valley including 
settlement by the Scotch–Irish, English, and Pennsylvania 
Dutch, the development of transportation routes by road 
and canal to exploit natural resources, deliver the bounty 

of a productive agricultural area to market, and bring in 
the finished goods made elsewhere needed as the area 
prospered. As the age of wood gave way to the age of iron 
after the Civil War the bridges change from wood to iron, 
first wrought and then steel, with concrete becoming a new 
early twentieth century bridge material that now dominates 
all new bridge projects. 

The purpose of this report is to argue for a comprehensive 
management plan for the Bridges of Tinicum Township 
that details a strategy for historic bridges with improved 
maintenance and preservation. The following discussion 
will place a selection of important bridges into a broader 
historic context, discuss the excellent bridge preservation 
efforts already accomplished in Tinicum by the State, 
note the immediate Tinicum bridge crisis, and advance 
understanding about why the preservation and attention 
to historic bridges in Tinicum should become even more 
commonplace and collaborative. 

The Bridges of Tinicum Township

Tinicum Township is the home to a unique, complete, and irreplaceable collection of historic bridges. 
This collection includes a variety of designs on the brink of being destroyed.
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Tinicum Township encompasses 
17,177 acres in upper Bucks County. 
The lands offer rolling hills, flats along 
the Delaware River, and a distinctive 
ledge rising 75–150 feet above the river 
paralleling a portion of the Delaware. 
The Tohickon, Tinicum, and Mill 
Creeks and their tributaries drain 
through the area. William Penn knew 
of the Tohickon area as an Indian 
Township with rich lands much cleared 
by the Indians. The lands that would 
become Tinicum Township in 1738 
featured two large tracts combined 
with other lands. The Pennsylvania 
Land Company of London bought a 
7,500 acre portion of the Manor of 
the Highlands in 1699 featuring five 
miles of Delaware River shoreline. The 
Streeper Tract of 4,448 acres was first 
surveyed in 1703, but when Johaness 
Streeper died an alien, having not 
been naturalized, his heirs could not 
sell the land. James Logan accepted 
the surrender of the Streeper Tract in 
exchange for a like quantity of land 
near the Durham Iron works allowing 
the Streeper Tract to be used to supply 
wood and timber for the furnace. 
In 1738, the same year Tinicum is 
organized as a township, the old 
Streeper Tract lots began to be surveyed 
to sell to settlers. 

The Tohickon Creek attracted the 
earliest settlers into what would become 
Tinicum Township. The Creek name 
is said to mean the stream we cross 
on driftwood. The Delaware King 
Teedyuscung stated that the Tohickon 
was meant to be the northern limit of 
the white man’s country, and that the 

land to the north of it had been taken 
from them fraudulently. That deceit 
was the 1737 Walking Purchase that is 
considered one of the most notorious 
land frauds committed in the colonial 
era. Based on a circumspect deed the 
Penn heirs laid claim to the greater 
Lehigh Valley dispossessing several 
native communities living in the 
Lehigh and Delaware valleys. Tinicum 
continued to be the home of a remnant 
of the Delaware Tribe of Indians for 
upwards of twenty-five years after it was 
surveyed, but those natives who stayed 
usually lost their property and were 
forced either to settle on poor land or to 
endure a meager existence working for 
colonists as farm laborers or servants.

The year following the infamous 
walking purchase led to the 
organization of Tinicum Township, 
but people were already living in the 
Tohickon Valley. The Scotch–Irish, 
Lowland Scots that emigrated to 
Ulster, Ireland in the seventeenth 
century, faced economic, political, and 
religious persecution leading them to 
decide in large clusters to move on to 
Pennsylvania with a group entering 
the Tohickon area through the nearby 
Deep Run settlement in Bedminster 
Township in the first quarter of the 
eighteenth century. Other early settlers 
were English immigrants. German 
speaking settlers came later with 
German names rare in the early to mid-
eighteenth century public documents.

The first major road project was in 1741 
when the road was laid out from the 
mouth of Tinicum creek, near Erwinna, 
then known as “London’s ferry,” to 
the mouth of Indian cabin run, where 
it crosses the Tohickon and meets 
the Durham road, near Hinkletown, 
in Plumstead Township. This road 
likely linked the Tinicum Scots–Irish 
to the Scotch–Irish settlement in the 
Deep Run. The Tinicum Scotch–Irish 
settlement was part of a larger cluster of 
nearby Bucks County settlements that 
started about 1720 and was particularly 
strong from 1730–1740 with lands 
taken up in Tinicum, Bedminster and 
in Deep Run, Plumstead, and New 
Britain Townships. 

The road to Durham was opened 
through Tinicum in 1745. About 
1750 the inhabitants of Tinicum built, 
by subscription, a wooden bridge 
over Indian creek, near its mouth at 
the river. In 1768 the inhabitants of 
Tinicum, Nockamixon, Bedminster 
and Plumstead asked permission of the 
court to build a stone bridge at their 
own expense, in place of the wooden 
one, but it was not granted. This 
location may be in the vicinity of a 1922 
concrete arch bridge on River Road in 
Point Pleasant. This structure is also 
known as the Burnt Mill Bridge or the 
Sheep Hole bridge. The first name was 
adopted because of a fire that occurred 
at a mill on a property adjacent to the 
bridge. The second name refers to 
a local roadway that intersects with 
Headquarters Road at the bridge.

Bridge Types and their Historic Context in Tinicum Township
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A few miles south of the village of Red 
Hill (Ottsville) travelers crossed the 
Tohickon Creek at John Orr’s Ford. 
In 1763 residents petitioned for a 
bridge, raising as much of the funds 
as they were able with the remainder 
funded by the County Commissioners. 
The bridge over the Tohickon, on 
the Durham road, was built in 1765, 
at an expense of £283, of which the 
inhabitants contributed £101 and the 
balance was taken from the public 
funds. A large multiple stone arch 
bridge stood at this location until the 
mid-twentieth century when the road 
was widened and the old stone arch 
bridge replaced by the state. This was 
the largest stone arch bridge built in 
Tinicum Township and it has been 
gone for sixty years. The stone arch 
bridge as a bridge type, was used for 
major stream crossings in the 18th 
century on the most significant major 
roads often with multiple arches 
depending upon length, but was also 
found with frequency in smaller single 
arch designs on more local roads over 
smaller stream crossings. 

Later eighteenth century roadways 
include a road laid out from Erwinna 
to John Wilson’s tavern in 1767, about 
half-way to the Brick church, and in 
1774, one from Abraham Johnson’s 
blacksmith shop, on the Durham road, 
to the Presbyterian burying-ground. 
In 1786 the River road was extended 
up the river from Kugler’s mill, below 
Lumberville, to the mouth of Durham 
creek, where it met the road already 
laid out from Erwinna down to that 
crossing. The road from Erwin’s mills 
to the Durham road was opened 
in 1790. Whenever possible, the 

perimeter boundaries of the patents 
and grants became the location of local 
connecting roads. In this manner, the 
private properties would be minimally 
impacted. 

Very few bridges existed as Tinicum 
Township initially attracted frontier 
settlers. Fords and ferries offered 
passage through and over waterways 
providing the most primitive form of 
creek or river crossings. Today, two 
fords can still be taken to cross onto 
Delaware River islands, and three creek 
fords, located on interior dirt roads 
retaining a narrow width, serve as clear 
surviving segments of the eighteenth 
century roads of the area that would 
have been known by the pioneer 
Scotch–Irish and English settlers. In 
several locations where fords were 
replaced by bridges, the earlier ford 
remains intact and the worn cartways 
that led in and out of the ford remain 
to be seen although long abandoned. 
Tinicum Township featured two 
Delaware River ferry crossings at the 
London or Erwin Ferry and in Point 
Pleasant, known earlier as Lower Black 
Eddy. The former ferry was replaced 
by a covered bridge and now features a 
1930s iron truss bridge.

As settlers shifted from the first phase 
of initial settlement and survival to a 
focus on market agriculture, demand 
for more secure roads and stream 
crossings increased. Bridges of the 
eighteenth and early nineteenth 
century were often wooden beam 
bridges built on large masonry piers 
with stone abutments. These bridges 
were far less expensive than stone arch 

bridges, but the deck timbers had to 
be periodically replaced as they rotted. 
During the auto era, the wooden 
decks were phased out and replaced 
by I-beams and concrete decks, but 
the superstructure of masonry piers 
and abutments continued in place 
from the original bridges. Only two 
bridges remain in Bucks County with 
the original stone pier substructure 
for multi-span wooden beam design, 
both located in Tinicum Township 
dating 1812 and 1835. Based on an 
examination of PennDot’s statewide 
bridge survey in 2003, there were only 
eight working bridges in Pennsylvania 
built before 1812. All were of the more 
common stone arch construction 
design. Based upon this data, the 
Headquarters Road Bridge is the 
oldest surviving pier-to-pier bridge 
left in Pennsylvania. This structure is 
also known as the Burnt Mill Bridge 
because of a fire that occurred at a mill 
on an adjacent property.
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Three covered bridges offer travelers 
a momentary glimpse of the wooden 
lattice truss that hold up the roadway 
above the water of creeks and the 
canal, and that are wrapped in the 
wooden covering of siding and 
roofing that give these early American 
engineering innovations their name. 
These covered bridges have Town 
Trusses designed to be built quickly, 
out of readily available materials with 
local, relatively unskilled workers. 
A fourth wooden truss bridge with 
the trusses covered in siding, but not 
encased with walls and a roof, stands 
in Ralph Stover Park. The truss type 
of this unique bridge is unknown due 
to the siding covering the wooden 
trusses. It is not hard to imagine some 
of the German speaking residents 
helping to build these wooden truss 
bridges as they took up the rolling 
farmland up above the Delaware after 
migrating into Bucks County from 
the northwest by traveling up the 
Schuylkill from Philadelphia to the 
Perkiomen Creek watershed along 
branches like the Unami into Bucks 
County to the Tohickon watershed, 
overtaking and buying out many of the 
earlier arriving Scotch–Irish. 

Ithiel Town’s truss was patented on 
January 28, 1820. His wooden truss 
bridge, also known as Town’s Lattice 
Truss, was inspired by the wooden 
arch truss patent design of Theodore 
Burr. Town’s innovative lattice design 
provided a new more efficient method 
of load distribution, which could be 
achieved with lighter-weight planks 
of pine or spruce connected with 
wooden pins. The resulting structure 
was much lighter and considerably 

less expensive to build than a Burr 
arch truss bridge. The light, almost 
insubstantial, appearance of Town’s 
bridges prompted comparisons to the 
common trellis found in every flower 
garden. The lattice truss bridge became 
so widely used across the eastern states 
in the 19th century that Town, who 
received royalties of $1 to $2 dollars 
per foot for use of his patented design, 
became a wealthy man. Ithiel Town’s 
lattice truss became common across 
Bucks County.

While Durham boats carried iron 
down the Delaware River in the spring 
when the water ran fast and high, 
it was the Delaware Division of the 
Pennsylvania Canal that provided a 
means to overcome the navigation 
challenges of the Delaware. In Tinicum 
Township one can walk the canal 
towpath for several miles following the 
trail formed by mules over 180 years 
ago. In several locations camel back 
bridges convey vehicles over the canal 
as they have since 1832. 

The canal linked the main Bucks 
County port at Bristol to Easton 
where a canal along the Lehigh River 
provided connection to the rich 
anthracite coal areas further north in 
Pennsylvania. The canal in Tinicum 
Township was operating in 1832 
offering a means to move bulk items 
such as lime and coal, but many new 
manufactured items could now be 
cheaply transported distances such as 
cast iron stoves. Michael Uhler saw the 
opportunities brought by the canal and 
set up a series of businesses including a 
canal boat yard, lime kilns, a hay press, 
a general store, and a furniture factory 

as well as worker housing, a hotel, and 
a mansion overlooking this village 
all along the canal inland from the 
Frenchtown-Erwinna Ferry crossing. 

A number of the road bridges crossing 
the canal were replaced in 1932 with 
through girder or box beam bridges 
and decorative wood truss side 
rails. The camelback open wooden 
truss bridges with wrought iron tie 
bar components were designed for 
crossings of the Delaware Division 
of the Pennsylvania Canal. The 
design evolved to solve the height 
requirements needed to allow 
the mules and bargemen to pass 
underneath along the towpath with 
proper head clearance. Commercial 
canal operations ceased in 1931, when 
the Lehigh Navigation Company sold 
the land to the Commonwealth of 
Pennsylvania to become Roosevelt 
State Park. A National Historic 
Landmark, the 60-mile canal that 
passes through Tinicum Township is 
among the last fully watered tow-path 
canals remaining in the United States. 
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After the Civil War cast iron bridges 
signaled America’s technological 
shift from the age of wood to the age 
of iron. During the early twentieth 
century iron bridges and concrete 
bridges vied for dominance with 
concrete wining out. There may 
be as few as twenty-six metal truss 
bridges remaining in Bucks County, 
with at least seven of those closed or 
out of service. As the rural economy 
diversified with small scale cigar 
making, clothing factories, creameries, 
and shipment of milk, eggs, and 
vegetables to markets the iron bridges 
eliminated more fords and minimized 
wooden deck maintenance on the 
older wooden beam deck bridges 
experiencing greater daily traffic as 
the resident population of Tinicum 
continued to grow through the 1870s. 

The principal time frame for metal 
truss bridges, particularly those built 
by medium-sized iron and steel bridge 
manufacturers from Pennsylvania and 
Ohio was from the era 1876–1900. The 
earlier iron bridges, might be through 
or pony trusses, and were constructed 
utilizing light-sized components, 
and generally assembled with pin 
connections. A second wave of metal 
trusses occurred during the New Deal 
of the Great Depression in the 1930s. 
These pony trusses utilize much beefier 
steel components, connected with 
welded plates. During the depression 
John Wexley, a Hollywood screen 
writer, directed the application and 
construction with local residents of 
two circa 1935 iron truss bridges that 
still stand in the Ridge Valley Historic 
District on Sheep Hole Road. 

Tinicum Township features a grouping 
of early twentieth century bridges 
designed by Bucks County Engineer 
A. Oscar Martin. Martin designed or 
improved over 100 bridges in Bucks 
County through circa 1923. His work 
is important to the Tinicum collection 
for he improved older bridges by 
adding decks using concrete and steel 
while still preserving and maintaining 
the superstructure and abutments 
that were historic. Martin’s imprint 
on the bridge collection of Tinicum is 
significant and impressive. 

Trained as both an architect and 
engineer at Drexel Institute, A. Oscar 
Martin offered cost effective modern 
rehabilitations of existing bridges 
using new materials, and he created 
new designs that often utilized the 
colonial era arch shape only with 
concrete instead of coursed stone as 
the construction material. The cement 
industry was pioneered in the vicinity 
of Tinicum at locations in Lehigh 
and Northampton Counties, making 
the new concrete easily available for 
Martin’s bridge designs. On primary 
roads and with long spans Martin 
offered innovative and agile open 
and closed spandrel arch designs. 
For short spans he worked with a 
variety of reinforced concrete deck 
solutions, many utilizing encased 
I-beams to replace former wooden 
beams and retaining the existing 
stone substructure, or in some new 
designs, entirely reinforced abutments, 
deck or reinforced beams. He is also 
credited with several plate-girder 
designs over the Delaware Division 
of the Pennsylvania Canal, a strategy 
developed to resolve approach 

heights as well as the under-clearance 
headroom for passing bargemen. 
His bridge projects were simple, 
direct, practical and easily affordable 
by the county, and transformed the 
vocabulary of county bridges to the new 
combinations of concrete and steel.

During the 1930s, the Pennsylvania 
Department of Highways created 
a more standardized approach to 
bridge design. Bridges on major roads 
were more likely to be replaced than 
bridges on less traveled roads, and by 
the 1950s larger scale bridges became 
common on the major through roads. 
The largest bridge in Tinicum is the 
1931 steel Warren Truss bridge that 
features six spans measuring 951 feet 
to link Frenchtown, New Jersey to 
Uhlerstown, Pennsylvania. The stone 
piers and abutments once supported a 
massive covered bridge.
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These above mentioned bridges are among 
the upper tier of the township’s fifty-two 
bridges listed on the Tinicum website. The 
Lichtenstein study for Tinicum enumerates 
twenty-eight bridges of interest, but the 
database software is no longer supported 
by Microsoft making the online database 
useless, there are no photos of the bridges 
accessible through the database, and text 
boxes with meaty entries cannot be fully 
read. In 1997 the Lichtenstein Study found 
ten bridges eligible and one potentially 
eligible for the National Register. The lack of 
a fully functional comprehensive inventory 
means that a comprehensive bridge survey 
must be made in order to speak definitively 
about the full collection in Tinicum 
Township. No doubt, there are more stellar 
bridges awaiting recognition on the roadways 
of Tinicum, and challenges to be made to 
some determinations of eligibility.

The Uhlerstown- Frenchtown 
bridge crosses the Delaware 

River and is considered 
National Register eligible. 
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Preservation of the Bridges of Tinicum Township

When the historic resources of 
Tinicum Township were documented 
by the Heritage Conservancy from 
1989-1990, nearly every bridge was 
historic. Over the past quarter century, 
some bridges have been preserved, but 
others have been demolished, are 
slated for replacement, or are 
threatened. Nationwide, a precipitous 
loss of historic bridges has occurred 
with an estimated decline of twenty-
five percent of America’s historic 
bridges in just two decades. In 
Tinicum Township, this national trend 
has been challenged with several 
protracted clashes occurring over the 
fate of historic bridges. A grass-roots 
effort to preserve the bridges of 
Tinicum Township has received 
tremendous local attention and 
support in the community and from 
non-profit organizations. Federal 
historic designations for bridges and 
districts, in concert with designations 
protecting streams, as well as the 
protection inherent in establishing the 
Delaware Canal Heritage Corridor, 
and the setting aside of natural areas 
for public parks, may well represent 
the most spirited effort in the 
Commonwealth to advocate for 
historic bridge retention and bridge 
restoration projects instead of bridge 
replacements. 

Tinicum Township is a place where 
historic bridges stand as vital 
experiences within landscapes and 
viewsheds that still tell the story of 
how America was transformed from 
a wilderness to a pastoral landscape 

that epitomizes the draw of Bucks 
County’s rural beauty to residents 
and visitors alike. The Bucks County 
countryside has attracted renown 
since the turn of the twentieth century, 
but today that heritage is at risk with 
large expanses of rural Bucks County 
countryside with minimal or limited 
new development rapidly diminishing, 
and worthy of more proactive and 
innovative bridge management. 
Tinicum Township is at risk to lose 
rare surviving examples of bridge 
types that are nearly extinct state-
wide despite the efforts of residents to 
plead for bridge conservation rather 
than replacement. With no up-to-
date functional database or publicly 
available systematic management 
plan, the State is not able to place 
deteriorated historic bridges into a 
context that truly evaluates rarity 
and significance, and unfortunately, 
bridge battles usually entrench both 
sides. Successful oversight of the 
historic bridges of Tinicum Township 
calls for a new type of management 
approach that gives voice to historical 
significance and repair options earlier 
in the bridge project analysis process, 
and bridge repair needs to become an 
acceptable means to manage historic 
bridges by the State of Pennsylvania. 
Before turning to a few key bridge 
preservation challenges, it will prove 
useful to look at several excellent 
bridge preservation outcomes in 
Tinicum Township.

It is absolutely clear that the 
State of Pennsylvania can repair 
certain historic bridges quite well. 
There are several excellent bridge 
preservation success stories in 
Tinicum Township. Three Town Truss 
covered bridges remain in service 
today, the Frankenfield, Erwinna, 
and Uhlerstown bridges, thanks to 
deck replacements that made the 
bridges safe, and a regular program of 
maintenance for this specific bridge 
type. Most residents would agree 
that the covered bridges are the most 
significant bridges in the area as they 
certainly evoke the horse-drawn 
transportation of the nineteenth 
century. This bridge type has benefited 
from popular public support resulting 
in a special state-wide covered bridge 
program that has saved most of the 
219 surviving Pennsylvania covered 
bridges. Bucks County once had 
thirty-six covered bridges, but two-
thirds have been lost leaving twelve, of 
which three remain in Tinicum. 

In Ralph Stover Park an open wooden 
truss bridge survives as the last bridge 
of its type in Pennsylvania. The bridge 
is actually a covered bridge without 
the walls or roof, in other words there 
are wooden trusses, but they have 
been sided and protected from the 
weather but the deck is open to the 
weather. This last of its kind bridge in 
Pennsylvania has been closed to traffic 
for decades and is in poor condition 
and at risk of continued deterioration.
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Bridges crossing the canal have also fared well and the basic 
design of the bridge sidewalls has been preserved over time. 
The Delaware and Lehigh Canal National Heritage Corridor 
features a common camel-back bridge design for road 
crossings over the canal that despite repairs and rebuilding, 
have retained their character defining sides forming the 
camelback profile. In looking at all of the camelback canal 
bridges along the sixty mile canal, only six fully original 
camelback bridges still exist. Most are newer beam bridges 
that replicate the wooden trusses as the side railings. One 
bridge is of the camelback design, but made entirely of 
metal pipe. Another replicates the engineering features, 
with wood and metal components, but is much heavier in 
appearance, being designed for heavy modern loads. Other 
types of crossings include metal Pratt pony truss, concrete 
arch, I-beam, box beam and concrete, pipe and pre-stressed 
arch culverts. 

The 1877 Pratt Pony Truss bridge over the canal recently 
underwent disassembly, repair, and restoration. The bridge 
was cast by the Murray Dougal and Company in Milton, 
Pennsylvania. The 1948 concrete canal aqueduct in Point 
Pleasant was replaced recently with a more authentic 
wooden structure that ensures that the canal flows over the 
Tohickon Creek. 

 

The Frankenfield Covered Bridge.

 

A representative example of a camel-back canal bridge. 

 

Pony Truss 1877 bridge crossing the canal—restored.
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An 1887 pony truss bridge at Geigel Hill and Sheephole 
Roads was struck by a truck, closed, and its replacement 
was held up by public pressure because the Geigel Hill Road 
Bridge was the only bridge made by Nelson & Buchanan 
and/or the Pittsburgh Bridge Company that was located 
within a potential or listed historic district in Pennsylvania, 
that district being the Ridge Valley Rural Historic district. 

The covered bridges, the canal bridges, and the restoration 
of the iron canal bridge and the compromise on the iron 
Geigel Hill Road bridge prove that in particular situations, 
the State of Pennsylvania has taken the path of preserving 
and enhancing the historic bridges of Tinicum Township or 
rebuilding, under historic bridge size constraints with the 
reuse of character defining features, in a manner that has 
complemented the settings in which those bridges operate. 

There are three bridges currently at risk in Tinicum 
Township that do not appear to be receiving the 
consideration their historic significance would seem to 
dictate. Currently in Tinicum Township, a 1922 concrete 
arch bridge in Point Pleasant designed by county engineer 
A. Oscar Martin, which contributes to a historic district, is 
about to be demolished, and the last two multi-span stone 
supported beam bridges in Bucks County have replacement 
studies underway. The 1812 Burnt Mill (Sheephole) 
Bridge on Headquarters Road is the eleventh oldest bridge 
remaining in Pennsylvania and contributes to a historic 
district while the 1835 Creamery Road Bridge contributes 
to a Lower Tohickon Creek Historic District for which a 
determination of eligibility is being pursued.

While not a true reconstruction, 
the new canal aqueduct over the 
Tohickon Creek is a remarkable 
renewal of a key linkage in the 

canal system.

Although the 1887 
bridge was demolished, 

the one lane width, 
trusses, abutments 

and the right of way 
remained virtually 

unchanged.
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The Point Pleasant bridge replacement is underway with 
a temporary crossing being put in place to allow for the 
demolition of the historic bridge. The removal of this bridge 
is a significant loss as it is a central feature in the Point 
Pleasant Historic District. With the powerful Tohickon 
Creek flowing under its concrete arch, this bridge is a focal 
point especially from the second floor porch of the Point 
Pleasant Hotel, a location attracting visitors that came to the 
area for the quaint architecture and natural beauty seen at 
this bridge location. That this bridge is not being repaired 
calls into question the historic designations of the Point 
Pleasant Historic District and the National Landmark canal 
designation and how the State honors historic designations. 
Are these designations not designed to preserve the historic 
resources of an area? It is especially discouraging for the 
State to use tax-payer funds to demolish a structure that 
contributes to a historic district in the most significant part 
of Tinicum Township. 

The significance of A. Oscar Martin as a county bridge 
engineer has been debated but not resolved making it 
impossible to determine how significant this particular 
bridge in Point Pleasant may be in the measure of his large 
body of early twentieth century bridge projects. Martin 
pioneered the use of concrete in bridge designs and this 
bridge is a significant example of his work that recalls the 
older tradition of stone arch bridge building in this region, 
yet by utilizing a new material that presented cost savings 
over stone masonry a traditional arch form could be formed 
to allow the passing through of the Tohickon Creek, a 
major tributary of the Delaware River. As the number of A. 
Oscar Martin bridges is diminished piecemeal, how many 
more of his projects will be lost before his contributions are 
competently and finally evaluated?  

 

The 1933 concrete arch bridge in the Point Pleasant Historic District was demolished this spring.
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The 1812 Burnt Mill Bridge (above) and the 1835 Creamery Road Bridge (below) are the last two multi-span stone supported beam 
bridges left in Bucks County.
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The 1812 Burnt Mill Bridge and the 
1835 Creamery Road Bridge are the 
last two bridges of their type remaining 
in Bucks County. Is that fact not a 
reason to repair rather than replace 
the spans? It is the superstructure 
of the original bridges that remains 
since the decks were both originally 
wooden planks that had to be replaced 
periodically. The significance of both 
remains challenged by twentieth 
century auto era improvements that 
left both bridges one lane wide with 
the superstructure intact. Both are 
monumental with the earlier bridge 
spanning two supports and the latter 
stretching 199 feet across seven piers. 
In the auto age both bridges received 
concrete decks and pipe railings. The 
early auto era renovations extended the 
life of both bridges and are reflective 
of an older approach of repairing 
rather than replacing bridges in 
Pennsylvania. The Burnt Mill Bridge 
forms a squirrelly intersection with 
Sheephole Road and Headquarters 
Road that will likely force a bridge 
realignment if a new two lane bridge 
is mandated. A new span will have a 
significant negative effect on the Ridge 
Valley Historic District.

The Creamery Road Bridge forms the 
context for the Harpel Farmhouse that 
stands nearby in site of the bridge. 
The Harpel Farm was examined 
for National Register eligibility and 
denied, yet the researcher never gained 
entry to the property to evaluate the 
interiors. The farmhouse may well 
have one of the most intact interiors 
of any stone farmhouse in all of 
Tinicum Township. The house was 
abandoned during the depression, and 

after thirty-five years of being vacant 
a family purchased the farm and built 
a very sensitive addition leaving the 
original house interiors vacant and 
largely untouched since the 1930s. The 
second floor chamber that overlooks 
the Creamery Road Bridge features 
all of its original woodwork, plaster, 
hardware, and paint colors from the 
eighteenth century. The interiors of 
the farmhouse and the Creamery 
Road bridge have traveled through 
time together and as of today both still 
exist complementing each other. Will 
all three of these currently threatened 
bridges be lost? If so, what exactly is 
being lost if new bridges go in and the 
context of the bridge sites is altered? 

Historic bridges, remaining in service, 
offer those traveling on the road an 
experience of crossing a stream or 
creek on an engineered structure 
that has remained unchanged for 
generations. Bridges offer users a brief 
moment to experience the crossing 
of a body of water. That experience 
can often be one of natural beauty as 
seen over the railing looking up or 
down stream at the views. The stream, 
creek, or canal below often only 
momentarily comes into view before 
the crossing is completed. Where the 
lands abutting the crossing are wooded 
the span offers a momentary rush of 
light, and when the lands are open the 
views can provide brief but distant 
images of scenery and buildings that 
have been part of that view since the 
bridge first opened. Historic bridges 
make those crossings a significant 
historical experience that enriches 
the traveling experience of residents 
and visitors alike. Historic bridges are 

living history serving as direct physical 
connections to a period in the past. 

The bridges of Tinicum Township are 
a remarkable collection of structures 
that offer a rare and unusual variety 
of bridge designs meeting a variety 
of transportation needs over a broad 
sweep of time. The bridges are 
significant due to their design, but 
even more so for their context and the 
manner in which those brief moments 
of experiencing the crossing of the 
bridge connect the residents and 
visitors of Tinicum to the rhythms 
of the past. The historic bridges in 
Tinicum lay within surroundings 
that are natural, architectural, 
archeological, or a combination of all 
three that evoke the broader Delaware 
Valley story of settlement and pastoral 
development in a single municipality.
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The Value of Historic Bridge Preservation

With immediately threatened bridges 
and no publicly available management 
plan for the bridges of Tinicum 
Township, it is not possible to know 
what the fate will be for the remainder 
of the municipality’s historic bridges. 
Modern spans fail to equal the beauty 
and context sensitivity of historic 
bridges. Replacement bridges meeting 
modern standards often cause the 
redesign of the bridge location 
changing the appearance of adjacent 
intersections and requiring right of 
way acquisitions that negatively affect 
historic resources. When historic 
bridges are lost the impact of a new 
span is nearly always far greater than 
the loss of the bridge itself. The 
materials, size, design, alignment and 
impact to frontage can greatly 
undermine the historic integrity that 
once existed. “What is lost in the 
calculated costs of replacing or 
rehabilitating a historic bridge is the 
intrinsic value of the bridge itself,” 
argues the Historic Bridge Foundation, 
“Somehow we must elevate the 
importance of our historic bridges in 
the stories that identify the 
communities of our nation and say 
“this bridge is part of who we are and it 
must be saved.”

In researching professional responses 
to the nationwide issue of significant 
losses of historic bridges a workshop 
held twelve years ago in Washington, 
D.C. offers important lessons that 
have yet to become standard operating 
procedure in bridge replacement 
discussions. The workshop was 

sponsored by Eric DeLony, of the 
Historic American Engineering 
Record, and Terry Klein, of the SRI 
Foundation. A noble effort was made 
to address the loss of historic bridges 
in America by bringing together 
transportation professionals from 
across America to develop a fresh 
strategy for bridge preservation. 
Several of their findings are helpful 
in this discussion of preserving a rich 
and significant grouping of historic 
bridges in Tinicum Township. The 
stated goal of the workshop was to 
“articulate and define efficient and 
economical strategies for historic 
bridge preservation and management.” 
A questionnaire was sent out to all 
fifty state DOTs, selected State Historic 
Preservation Officers (SHPOs), several 
consulting engineers experienced 
in historic bridge rehabilitation, a 
couple of civil engineering educators 
interested in the subject, and several 
non-engineering preservationists 
and historic bridge scholars. Thirty-
seven DOTs responded, including the 
District of Columbia. 

The number one recommendation 
was to mandate historic bridge 
management plans. The group 
recommended that every attempt 
should be made to identify those 
bridges where rehabilitation and/or 
preservation is appropriate and feasible, 
and to develop specific treatments 
for these bridges. Such efforts would 
result from bridge inventories. Two 
other topics have bearing on our 
topic. One question asked “Speaking 

with individuals in state DOTs, there 
is concern of a “disconnect” between 
environmental and engineering 
interests and disciplines. Could you 
characterize the relationship between 
these two disciplines in your agency? 
This is a touchy issue confirmed by 
many equivocal responses from the 
state DOTs. Though many states 
indicated that relationships were 
improving, eight states responded 
that there was a “disconnect.” In some 
states, environmental and preservation 
interests were still perceived as 
“scapegoats,” something extra and not 
necessary. Other respondents cited 
different value systems between the two 
disciplines as one of the reasons for this 
disconnect. Despite the prevalence of 
engineering interests and the lack of 
interest to pursue alternative or non-
traditional methods, many respondents 
said that relationships were improving 
because of better understanding of 
the respective disciplines. Some of the 
reasons for improvement included 
the intervention or mediation by 
the FHWA division office, change 
of leadership within the agency, the 
attitude of individual project managers, 
context sensitive design, and the 
integration of environmental and 
engineering disciplines within the 
same office. Vermont claimed that its 
historic bridge program helped instill a 
measure of pride among the engineers 
on staff.”



14

The other question asked “What has 
been the fundamental reason(s) that 
historic bridges have been saved? By far, 
community interest was the primary 
factor, noted by thirty-one (31) of the 
states. Thirteen (13) cited flexible design 
standards and three mentioned adopt-
a-bridge programs. Nine (9) states cited 
their historic bridge management plans 
as the reason bridges were saved. Many 
states cited the Section 106 compliance 
process. One reason cited for successful 
rehabilitation involved someone on 
the DOT staff or a focused, passionate 
citizen or citizen’s group willing to make 
a conscience effort to save a bridge. 
Other reasons mentioned included 
SHPO interest, the availability of 
transportation enhancement funding, 
and the obvious cost effectiveness of 
rehabilitation.”

The last perspective to offer in this 
report is evidence of a changing 
attitude among professional engineers 
about applying their expertise to 
preservation and rehabilitation 
efforts with historic bridges rather 
than continually asserting that every 
deteriorated older bridge must be 
replaced. The American Society of 
Civil Engineers developed a policy 
in support of the rehabilitation of 
historic bridges that shows professional 
recognition of the viability of repairing 
rather than replacing historic 
bridges that reads “The American 
Society of Civil Engineers (ASCE) 
supports the maintenance, repair 
and rehabilitation of historic bridges 
preferably in continued vehicular 
use, and when that is not possible, 
some alternative transportation 
means such as a pedestrian or bike 

bridge.” In their rationale the ASCE 
offers “Historic bridges are important 
links to our past, serve as safe and 
vital transportation routes in the 
present, and can represent significant 
resources for the future. Rehabilitation 
maintains these important engineering 
structures in service and can represent 
significant cost savings.” There is 
professional pride to be found in 
saving bridges, “bridges are the 
single most visible icon of the civil 
engineer’s art. By demonstrating 
interest in the rehabilitation and reuse 
of historic bridges, the civil engineering 
profession acknowledges concern with 
these resources and an awareness of 
the historic built environment.” By 
planning to maintain historic bridges 
with management plans, “Many 
historic bridges can still serve the 
nation’s transportation needs given 
appropriate repair, maintenance and 
flexibility in interpreting transportation 
standards as suggested by national 
transportation policy. Due to perceived 
functional obsolescence, lack of cyclical 
maintenance, and any funding priority, 
historic bridges are a heritage at risk.” 

The ASCE places the loss of historic 
bridges at a much higher rate than seen 
in other sources stating “Over half the 
historic bridges of the United States 
have been destroyed during the last 
twenty years—a startling and alarming 
statistic.” In considering how this high 
rate of historic bridge loss might affect 
the ASCE’s view of the threatened 
bridges in Tinicum Township 
consider, “Certainly no one can argue 
that outstanding and representative 
examples of the nation’s historic bridges 
shouldn’t be preserved. The ASCE 

policy calls on engineers to play a 
leadership role in bridge preservation, 
“Citizens groups throughout the 
country are working to save historic 
bridges. We, as civil engineers, need 
to help lead and support these efforts. 
Bridges are engineered resources 
thus requiring the skills of engineers. 
There is little chance that the historic 
bridges of the United States can be 
saved without the interest and skills of 
engineers, until they become part of 
everyday transportation policy, receive 
the support of transportation officials 
at all levels, and the continued interests 
of citizen groups.” 

In conclusion, the Bridges of Tinicum 
Township, when viewed as a collection, 
warrant greater consideration for 
preservation. The bridge collection in 
Tinicum tells a remarkable story of 
Scotch-Irish, English and Germanic 
settlement and economic development. 
A Tinicum Township management 
plan with input from the local 
community that forecasts the options 
for future treatment of all township 
bridges would be of great benefit 
to all of the various entities seeking 
to conserve and preserve Tinicum’s 
historical and natural environments 
in which bridges play a highly visible 
role in how residents and visitors 
experience the nationally significant 
layers of Delaware Valley history still 
evident in the environs of the Bridges 
of Tinicum Township.

Submitted by: 
Robert W. Reynolds 

15441 Kutztown Road 
Kutztown, PA 19530 

610-417-3046 
reynolds@kutztown.edu
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ABSTRACT 

This Determination of Effects Report evaluates the effects of the proposed Headquarters Road 
(S.R. 1012, Section BRC) Bridge over Tinicum Creek project located in Tinicum Township, 
Bucks County, Pennsylvania (hereinafter the Headquarters Road Bridge project), to the historic 
properties within the Area of Potential Effects (APE) that are listed in or eligible for the National 
Register of Historic Places (National Register). The purpose of this project is to provide a 
crossing for Headquarters Road over Tinicum Creek that is structurally sound and capable of 
safely and effectively handling the expected vehicular need of the public and emergency services 
of the surrounding area.

There is one historic property in the APE for the Headquarters Road Bridge project, the Ridge 
Valley Rural Historic District, that is listed in the National Register. The Headquarters Road 
Bridge is a contributing element to the historic district. In addition, the project APE includes 
three properties that contribute to the historic district: two to the west side of the bridge (Parcel 
Nos. 44-14-2 and 44-14-8) and one to the east side of Sheep Hole Road (Parcel No. 44-14-3-1). 
The lead federal agency for the project is the Federal Highway Administration (FHWA), as it is 
providing funding for the project.

A.D. Marble & Company conducted a Phase IA archaeological investigation in June 2005. An 
Archaeological Letter Report was prepared that recommended no further work as it was 
determined that there were no prospects for intact, potentially significant sites within the 
archaeological APE. The letter was submitted to the Pennsylvania Historical & Museum 
Commission, Bureau for Historic Preservation (PHMC-BHP) for concurrence in July 2005; 
PHMC-BHP concurred with the recommendations on September 8, 2005. Although the PHMC-
BHP concurrence letter was provided in 2005, this letter is still valid for the project. 
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1.0 INTRODUCTION 

The existing three-span structure carries Headquarters Road (S.R. 1012) over Tinicum Creek and 

is currently closed to traffic. The project area for this evaluation is shown in Figure 1; it 

encompasses the Headquarters Road Bridge and surrounding parcels. The purpose of this project 

is to provide a crossing for Headquarters Road over Tinicum Creek that is structurally sound and 

capable of safely and effectively handling the expected vehicular needs of the public and 

emergency services of the surrounding area. 

The entire Area of Potential Effects (APE) for the Headquarters Road Bridge project is located 

within the Ridge Valley Rural Historic District, which was determined eligible for listing in the 

National Register of Historic Places (National Register) on December 7, 1990, and was listed in 

the National Register on July 24, 1992 (Figure 2). The Headquarters Road Bridge is a 

contributing element to the historic district. In addition, the project APE includes three properties 

that contribute to the historic district: two to the west side of the bridge (Parcel Nos. 44-14-2 and 

44-14-8) and one to the east side of Sheep Hole Road (Parcel No. 44-14-3-1). 

The purpose of this Determination of Effects Report is to document the effects of the proposed 

project on historic properties located within the APE. The Determination of Effects Report was 

prepared in accordance with federal and state laws regarding significant cultural resources, 

including historic and archaeological sites. Federal and state mandates for cultural resources 

include: Section 106 of the National Historic Preservation Act of 1966, as amended; the 

Procedures for the Protection of Historic Properties set forth in 36 CFR 800, as amended; 23 

CFR 771, as amended; guidance published by the Advisory Council on Historic Preservation 

(ACHP); Sections 1(3) and 2(b) of Executive Order 11593; the National Environmental Policy 

Act of 1969, as amended; the Commonwealth of Pennsylvania State Act Number 1978-273, 

amended as Act Number 1988-72; and the Archaeological and Historic Preservation Act of 

1974. This legislation requires that the effects of any federal- or state-assisted undertaking on 

historically significant buildings, structures, districts, objects, or sites be taken into account 

during the project planning process. Significant resources are those listed in or eligible for listing 

in the National Register.  
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Figure 1
Project Location Map
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2.0 PROJECT INFORMATION 

2.1 Existing Conditions 

The project area is rural in nature and consists of mostly residential and agricultural land. The 

entire project area is located within the Ridge Valley Rural Historic District (Figure 2). Tinicum 

Creek flows in an east to west direction through the project area. The project area for this 

evaluation follows the project location identified on Figure 1. Photographs of the project area are 

included in Appendix A.

The west side of the bridge is located in Ottsville, Pennsylvania, and the east side is located in 

Erwinna, Pennsylvania. There is a T-intersection on the east side of the structure, with Sheep 

Hole Road continuing to the north and Headquarters Road continuing to the south. Headquarters 

Road is classified as a Neighborhood Collector Road, according to the Pennsylvania Department 

of Transportation’s (PennDOT’s) Publication 13M, Design Manual, Part 2 (DM-2). The 

Average Daily Traffic (ADT) along this roadway prior to its closure varied from 900 in 2001 to 

631 in 2008. The posted speed limit on both approaches is 25 miles per hour.  

The bridge is currently closed to traffic. The Headquarters Road Bridge consists of a concrete-

encased, steel I-beam superstructure supported on masonry piers and abutments. A General Plan 

and Elevation of the existing bridge is shown in Figure 3. The superstructure was constructed in 

1919 and consists of three spans. The stone abutments, piers, and wing walls are estimated to 

have been originally constructed in 1812. When the bridge was open to traffic, it carried one 16-

foot lane with no shoulders and a 1-foot wide curb on each side. The total width of the existing 

bridge is 18 feet.

The original bridge railing system consisted of concrete curbs with steel pipe rails. Since then, 

the bridge railing system has been improved to provide a greater level of protection for vehicles 

crossing the bridge. The pipe rail was replaced with steel beam guide rail attached to the concrete 

curbs in 1991. After a vehicular impact to the guide rail in 2001 led to the failure of the bridge 

railing anchorage to the concrete curb, 2-foot wide concrete jersey barriers were installed along the 

curb lines on each side of the bridge, which restricted the bridge width to a minimum of 10 feet. 
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The existing Tinicum Creek waterway opening has meandered over the years. As the stream 

continues to meander, the upstream banks have become unstable. The existing channel under the 

existing bridge exhibits evidence of contraction scour. A large scour hole was observed adjacent 

to the west abutment and northwest wing wall. The normal stream depth upstream of the 

structure is approximately 6 inches deep. At the deepest point of the scour hole, the stream bed 

elevation is nearly 5 feet deep. Temporary scour countermeasures (grout bags) were installed. 

However, these items have been undermined and are only considered a short-term solution.   

2.2 Project Purpose and Need 

The purpose of this project is to provide a crossing for Headquarters Road over Tinicum Creek, 

which is structurally sound and capable of safely and effectively handling the expected vehicular 

need of the public and emergency services of the surrounding area.

Due to a hole found in the bridge deck during a routine inspection, the bridge was closed to the 

public on March 2, 2011. The most recent inspection, performed in October 2012, determined 

that the overall condition of the bridge is serious, and that the structure, in its current state, is 

structurally deficient. Prior to the closure of the Geigel Hill Road Bridge in 2002, the 

Headquarters Road structure accommodated approximately 900 vehicles per day (2001 

PennDOT Traffic Count). Prior to its closure in 2011, an average of 631 vehicles per day used 

the Headquarters Road Bridge (2008 PennDOT Traffic Count).

The existing masonry substructure exhibits multiple areas of stone displacement and advanced 

streambed erosion, which has exposed the structure’s foundation. The retaining walls that lie in 

the northwest, northeast, and southeast quadrants of the structure show signs of settlement and 

base slippage with some areas of wall displaced as much as 12 inches with localized collapse. 

Sediment deposition at the bridge coupled with the movement of the stream over time has caused 

the stream channel to intersect with the western most abutment, creating a scour hazard. To 

temporarily alleviate concerns of the substructure deteriorating further, grout bags were installed 

to address immediate scour concerns, and shotcrete repairs were made to areas of damaged 

masonry. 
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The superstructure is severely deteriorated with the majority of the concrete façade cracked and 

spalled, which has exposed the steel stringers. These exposed steel stringers exhibit extensive 

section loss, which has reduced their load carrying capacity, and the concrete deck exhibits full-

depth longitudinal cracking and spalling, as well as several large holes that have been covered by 

steel plates.

In addition to the severely deteriorated state of the structure, the existing bridge has a curb-to-

curb width of 16 feet, allowing only one lane of traffic to pass at any given time. A turning 

movement analysis showed that a single unit vehicle (30 feet in length) making a left-hand turn 

onto the bridge from Headquarters Road would impact the bridge. The structure, therefore, 

cannot accommodate Tinicum Township’s largest fire response vehicle, a 41.5-foot ladder truck. 

Lastly, the sight distance and horizontal curve radius of the western approach to the 

Headquarters Road bridge does not meet PennDOT safety criteria.  

In order to address the above issues, the needs for the project include: 

� The bridge is structurally deficient;

� The bridge is functionally obsolete;

� The retaining walls exhibit failure;  

� Due to the existing structure’s geometry and limited roadway width, it cannot safely and 

effectively accommodate current and future traffic needs including emergency response 

vehicles; and 

� Heavy scour exists along the western abutment resulting in the exposure of the bridge 

foundations and an increase in the structures’ vulnerability to further deterioration. 

A project goal is to develop a solution that is sensitive to the historic and rural nature of the 

surrounding area. 
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3.0 ALTERNATIVES CONSIDERED 

The following alternatives were studied during the transportation development process: 

� No Build Alternative; 

� New Roadway Alternative that Totally Avoids Ridge Valley Rural Historic District 

(Alternative 1); 

� New Alignment Downstream (Alternative 2); 

� One-Lane Bridge Alternatives (Alternative 3 and Alternative 5); 

� Two-Lane Bridge Superstructure Replacement and Substructure Rehabilitation 

(Alternative 4); 

� Two-Lane Bridge Replacement (Alternative 6); 

� Two-Lane Bridge Replacement with Narrower Typical Section (Alternative 6A); and 

� Two-Lane Bridge Replacement over Existing Substructure (Alternatives 6B and 6C). 

No Build Alternative

In the No Build Alternative, the existing structure would remain unchanged from its present 

condition with no new construction taking place. The bridge would remain closed to vehicular 

traffic indefinitely, and the structure would continue to deteriorate. Eventually, the condition of 

the bridge would warrant its removal to avoid further obstruction of the stream should collapse 

occur due the bridge’s continuing deterioration. The no build alternative results in no impacts to 

the Ridge Valley Rural Historic District or to the adjacent contributing elements. However, if the 

bridge’s condition deteriorates enough to warrant its removal, then impacts to the district would 

occur.  

The existing bridge would be left in place with this alternative; therefore, the existing stream 

encroachment would remain. The two piers in the channel would continue to cause debris 

accumulation during high flood events, which would lead to continued scouring of the stream 

bed around the existing piers and abutments.  
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The continued bridge closure would require the continued use of a detour of approximately 12.2 

miles (Figure 4). The detour shown in Figure 4 utilizes all state-owned roadways. A detour is 

currently in place; the detour is utilized by residents and emergency services. The use of a detour 

would continue to negatively impact emergency services, local residents, and associated tourism 

through this portion of Bucks County. Increased user costs are associated with the detour, and it 

is an overall inconvenience for the local community.  

New Roadway Alternative that Totally Avoids Ridge Valley Rural Historic District 

(Alternative 1) 

This alternative was developed to totally avoid the Ridge Valley Rural Historic District. This 

alternative involves a new roadway (approximately 1.67 miles) around the historic district to the 

east and south of the existing bridge that would be constructed (Figure 5). The new roadway 

would travel through existing farm fields, bisecting parcels, and would connect to Frankenfield 

Road then connect to the intersection with Red Hill Road to the west of the historic district, and 

reconnect to Headquarters Road. This alternative alignment requires several intersections with 

township roads and would expose local roads to a higher volume of traffic. The existing 

Headquarters Road Bridge would be abandoned in place. Aerial utility lines located adjacent to 

the existing Headquarters Road Bridge would require relocation. Estimated costs for this 

alternative would be in excess of 10 to 15 million dollars. 

Right-of-Way. This alternative requires the acquisition of a significant amount of right-of-way 

(ROW) for 1.67 miles of new roadway. This acquisition would result in the bisecting of farmed 

parcels, at least two total residential displacements, as well as eight partial acquisitions and 

temporary construction easements (TCEs) of residential properties. This is the only alternative 

studied that requires the displacement of residential properties.



Figure 4
Detour Route
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Environmental and Cultural Resource Impacts. This alternative completely avoids the Ridge 

Valley Rural Historic District; however, it impacts several properties that border the historic 

district. Historic resource investigations would be needed to determine whether the properties 

and farms impacted by this new alignment are eligible for listing in the National Register. Since 

this new roadway is located in part within a floodplain and along waterways, the probability of 

finding intact archaeological artifacts increases; therefore, archaeological studies would be 

required along this alignment. 

Two additional waterway crossings (Tinicum Creek and unnamed tributary to Tinicum Creek) 

are necessary. Forested riparian corridors would be impacted. Wildlife habitat would be 

impacted by the avoidance alternative. There is one National Wetland Inventory (NWI) 

Palustrine Forested/Palustrine Emergent wetland located to the north of the intersection of 

Frankenfield Road and Red Hill Road that would be impacted by this alternative. This wetland is 

approximately 4.5 acres. At least 2.0 acres of this wetland system would be permanently 

impacted by this alternative, requiring wetland mitigation at a 2:1 replacement ratio. Since the 

NWI is not a comprehensive database of wetlands, a field view would be required to determine 

the presence of additional wetlands along this alternative. Productive agricultural land, including 

pasture land and prime agricultural soils, along this avoidance alignment would be impacted. 

This alignment also impacts seven parcels that are included in the Tinicum Conservancy Public 

and Protected Lands program. These parcels are all within a Tinicum Conservancy Conservation 

Easement. 

New Alignment Downstream (Alternative 2) 

Alternative 2 involves the construction of a new roadway alignment and bridge crossing for 

Headquarters Road to avoid impacts to the existing bridge. Due to the geometry of the project 

area, the new alignment would be downstream of the existing Headquarters Road Bridge. The 

existing Headquarters Road Bridge would remain in place. 

The downstream alignment would flatten the existing horizontal curve at Red Hill Road and 

would tie into the sharp curve along Headquarters Road located to the southeast of the existing  
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intersection with Sheep Hole Road (Figure 6). The proposed bridge would consist of a single-

span adjacent box beam structure with aesthetic treatments that are context sensitive to the 

surrounding historic district and rural setting. As part of this alternative, the existing roadway 

and bridge could be preserved as a pedestrian crossing. Routine inspections and maintenance of 

the pedestrian crossing would be required. 

Existing aerial utility lines cross the downstream floodplain in the vicinity of where Alternative 2 

would be constructed. To accommodate this revised roadway and bridge alignment, these 

existing utilities (electric and telephone/cable) would be relocated. The proposed roadway and 

bridge alignment would be configured to meet all current PennDOT design criteria. Current 

substandard design elements such as stopping sight distance, horizontal curve radius, shoulder 

width, and bridge width would be improved and addressed in this alternative. The intersection 

with the projection of Sheep Hole Road would be configured to provide adequate turning radii 

for all emergency vehicles. The estimated construction cost of this alternative is $3,909,590.

Right-of-Way. This option would result in ROW acquisition due to the construction of a new 

roadway and bridge outside the existing PennDOT ROW. This alternative impacts one parcel 

(44-14-8) on the north and south sides of the existing roadway; this is within the floodplain, and 

the parcel contributes to the historic district. In addition to the required ROW for the new 

roadway and bridge areas, additional ROW would be needed to meet Pennsylvania Department 

of Environmental Protection (PADEP) Chapter 102 stormwater management regulations. The 

estimated ROW required for the new roadway is 0.4 acre, and the estimated ROW required for 

stormwater management facilities is 0.6 acre; this results in a total area of acquisition of 1.0 acre. 

TCEs are anticipated for the construction of a temporary causeway to construct the new bridge 

crossing.

Environmental and Cultural Resource Impacts. Construction of a new roadway and bridge would 

have impacts to the Ridge Valley Rural Historic District. While the existing bridge would be 

preserved under this alternative, approximately 1.0 acre of land from a contributing resource to 

the Ridge Valley Rural Historic District (Parcel 44-14-8) would be acquired. This new roadway 



Figure 6
New Alignment Downstream (Alternative 2)
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alignment is in an area that has not currently been explored for archaeological potential; 

therefore, this alternative requires additional archeological investigations. 

From a hydraulic standpoint, an increase in the 100-year floodplain would be anticipated due to 

the addition of a new roadway within the floodplain and a second bridge over Tinicum Creek in 

relatively close proximity to the existing bridge (within 200 feet). Therefore, a Conditional Letter 

of Map Revision (CLOMR) would likely be required from the Federal Emergency Management 

Agency (FEMA) for this alternative. Also, due to the close proximity of the two bridges, an 

increase in streambed scouring is anticipated as a result of this alternative. Therefore, this 

alternative would have greater impacts to the water quality of Tinicum Creek, which is an 

exceptional value water.  

One-Lane Bridge Alternatives (Alternative 3 and Alternative 5) 

Through the project development, discussions with Section 106 consulting parties, the public, 

and public officials, a one-lane bridge alternative has been studied to determine if it meets the 

project needs. Headquarters Road is classified as a Neighborhood Collector Road, according to 

PennDOT’s Publication 13M, Design Manual, Part 2 (DM-2). The ADT along this roadway 

prior to its closure varied from 900 in 2001 to 631 in 2008. PennDOT uses roadway 

classification and ADT estimates to assess safe roadway and bridge widths. The minimum lane 

and bridge width for a Neighborhood Collector roadway is 24 feet curb-to-curb. According to 

American Association of State Highway Transportation Officials (AASHTO) Guidelines for 

Geometric Design of Very Low-Volume Roads (ADT<400), one-lane bridges may be provided on 

single-lane roads and on two-lane roads with ADT volumes less than 100 vehicles per day when 

the designer confirms that the one-lane bridge can operate effectively. Given the traffic volumes 

on Headquarters Road listed above, this design criteria does not apply to this project. AASHTO 

states that existing bridges can remain in place without widening unless there is evidence of a 

site-specific safety problem related to the width of the bridge. Given the existing design 

deficiencies and statistically high crash rates related to these deficiencies, there is a site-specific 

safety problem. A summary of the reported crashes is included in the Bridge Width Evaluation,

which is posted to Project Path. According to PennDOT’s DM-2, one-lane bridges are 

considered only if all of the following criteria are met:  
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� The ADT < 400 (Note: Headquarters Road ADT exceeds 400.);

� The road is classified as a Local Road not on the National Highway System (NHS; 

Note: Headquarters Road is classified as a Neighborhood Collector Road. It is not on 

the NHS.);

� There is no evidence of a site-specific safety problem (Note: The Headquarters Road 

Bridge was the site of ten accidents in the ten years prior to its closure. Source: 

PennDOT Center for Highway Safety, Homogenous Report for State Road Crashes in 

Years 2002 to 2011.);

� There are no existing or anticipated significant land use conflicts (Note: There are no 

land use conflicts.); and 

� The alignment and sight distance should be carefully studied so that they are not 

compromised (Note: The existing alignment has substandard horizontal and vertical 

curve values and insufficient sight distance.).

All of the above criteria must be met in order to construct a one-lane bridge. During the 

transportation development process, two one-lane bridge alternatives were evaluated: Alternative 

3 (one-lane bridge superstructure replacement and substructure rehabilitation) and Alternative 5 

(one-lane bridge replacement). 

Alternative 3, the one-lane bridge superstructure replacement and substructure rehabilitation, 

involves the rehabilitation of the existing stone masonry substructure units (piers, abutments, and 

wing walls) and the construction of a new superstructure. The existing three-span configuration 

providing one lane of traffic would remain. The new superstructure for Alternative 3 would 

consist of a single 16-foot lane to match the existing conditions (Figure 7).  

Alternative 5, the one-lane bridge replacement, involves the replacement of the substructure units 

and the construction of a new superstructure. This alternative would provide a single 18-foot lane 

of traffic, and the three-span configuration would remain (Figure 8).   



Parcel 44-14-2

Parcel 44-14-8

Parcel 44-14-2

Parcel 44-14-8

Figure 7
One-Lane Bridge Superstructure Replacement and Substructure Rehabilitation (Alternative 3)
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Figure 8
One-Lane Bridge Replacement (Alternative 5) 
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Right-of-Way. The ROW acquisition for both Alternative 3 and Alternative 5 is limited to 

permanent ROW acquisition from Parcel 44-14-2 where Wing Wall C would be reconstructed 

with a taper and from Parcel 44-14-8 where Wing Wall D currently extends beyond the existing 

ROW (Figures 7 and 8). Total required ROW of 0.003 acre (or 0.02 percent) of the 15.42-acre 

44-14-2 parcel and 0.006 acre (or 0.09 percent) of the 6.98-acre 44-14-8 parcel is necessary for 

this work. TCEs within the contributing resource parcels are 0.042 acre, and the anticipated area 

of slope easement within the contributing resource parcels is 0.005 acre. The slope easement 

occurs on the western approach in both the northwest and southwest quadrants.

Environmental and Cultural Resource Impacts. Extensive reconstruction of the existing 

substructure units occurs with Alternative 3, and as such, in-stream work is anticipated. In-

stream work associated with Alternative 5 involves demolition of the existing substructure 

elements, construction of new abutments, and construction of a center pier. 

To document that the one-lane bridge does not adequately address the project purpose and need, 

Urban Engineers prepared a Bridge Width Evaluation memo, which is included on Project Path. 

In a letter dated June 16, 2015, the Federal Highway Administration (FHWA) agreed with the 

determination outlined in the Bridge Width Evaluation that a single-lane bridge would not meet 

the project’s purpose and need. 

Two-Lane Superstructure Replacement and Substructure Rehabilitation (Alternative 4)  

The superstructure replacement and substructure rehabilitation alternative considers the 

rehabilitation of the existing stone masonry substructure units (piers, abutments, and wing walls) 

and the construction of a new superstructure. This alternative features a two-lane superstructure 

with 10-foot travel lanes (Figure 9). 

Although the existing superstructure consists of concrete-encased steel stringers supporting a 

concrete deck slab, the in-kind replacement of the superstructure is not recommended since 

corrosion of the encased steel beam is inevitable. Also, concrete encasement of the beams 

prevents inspection of the underlying main structural framing members. Therefore, the proposed  
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Figure 9
Two-Lane Superstructure Replacement and Substructure Rehabilitation (Alternative 4)
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superstructure for this alternative would consist of durable prestressed concrete beams. 

Prestressed concrete box beams or prestressed concrete T-beams are efficient and cost-effective 

options that provide the same visual appearance as the existing superstructure (considering both 

beam fascias have an exposed concrete finish).

The existing three-span configuration with two piers in Tinicum Creek would remain with this 

alternative. Given that the majority of the deterioration in the piers is concentrated in the upper 

rubble masonry, replacement of the upper portions of both of the piers is recommended. Low 

pressure grouting would be utilized to fill the voids between internal stone courses. The pier 

rehabilitation would require the addition of reinforcement steel to provide confinement, ductility, 

and resistance to the applied lateral forces (i.e., stream flow, braking, and thermal forces). This 

would require drilling holes into the piers at uniform intervals (approximately 18 inches in both 

vertical and horizontal planes), then filling the pockets with non-shrink grout. This coring has the 

potential to disturb existing stone courses and leave an unaesthetic grid pattern in the original 

stone. The lower portions of the piers would remain and would be cleaned and repointed. In 

order to anchor the new superstructure to the substructure, a new 2-foot thick bridge seat/pier cap 

would be part of the rehabilitation alternatives.  

The new two-lane superstructure would feature a concrete curb with a crash-worthy open steel 

tubular railing that provides clear sight lines to Tinicum Creek. This superstructure replacement 

and substructure rehabilitation alternative utilizes two 10-foot travel lanes and spans 20 feet 

curb-to-curb. Preliminary Turning Radius studies were performed for a 20-foot wide curb-to-

curb superstructure width to confirm if this bridge width can accommodate the turning 

movements of Tinicum Township’s largest fire truck. Dimensions of the vehicle (wheel base, 

axle spacing, width, and length) were entered into AutoTurn 9.0 swept path analysis software to 

determine the suitability of the bridge width for this design vehicle. All movements to and from 

the bridge were analyzed. The eastbound movements of the fire truck making the right hand turn 

onto Headquarters Road will need to veer into the lane of on-coming traffic to make this turning 

movement. This will require a design exception. Also, a fire truck making a right hand turn from 

southbound Sheep Hole Road onto westbound Headquarters Road will also need to veer into on-

coming traffic. This movement is also very tight given the rock face on the east side of the T-
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intersection. As a result, multiple movements may be required to avoid impacting the abutment 

and wing walls.

Due to the roadway classification and anticipated traffic volume on the bridge, PennDOT’s DM-

2 requires a roadway and bridge width of 24 feet, curb-to-curb. This alternative does not meet 

this criterion.  

The estimated construction cost of this alternative is $1,917,717. This cost estimate does not 

account for the life cycle costs associated with this alternative. Continual maintenance of the 

stone masonry is required to prevent continued mechanical weathering of the original stone 

material. Mechanical weathering is the breaking down of stone through direct contact with 

atmospheric conditions, such as water, ice, and pressure. In stone masonry, water seeps into 

cracks in the base material. When it freezes, it expands and forms a wedge that widens the crack 

until it eventually splits. When the ice melts, the water assists in erosion by carrying away the 

tiny rock fragments lost in the splitting process. This process can gradually cause the failure of 

stone masonry units.  

Right-of-Way. This alternative is limited to permanent ROW acquisition to Parcel 44-14-2 where 

Wing Wall C would be reconstructed with a taper and where Wing Wall D currently extends 

beyond the existing ROW into Parcel 44-14-8 (Figure 6). Total required ROW of 0.003 acre (or 

0.02 percent) of the 15.42-acre 44-14-2 parcel and 0.006 acre (or 0.09 percent) of the 6.98-acre 

44-14-8 parcel is necessary for this work. The TCE within the parcels that contributes to the 

historic district is 0.042 acre, and the anticipated area of slope easement within the parcels that 

contributes to the historic district is 0.005 acre. The slope easement occurs on the western 

approach in both the northwest and southwest quadrant.

To create a work area for the required stone masonry pier reconstruction and restoration, 

reconstruction of the proposed abutments, and installation of scour countermeasures, the areas 

around the piers and abutments would need to be dewatered by temporarily diverting flows 

through a series of flume pipes. A temporary causeway would also be required to provide access 

for construction equipment to the project site. To facilitate these operations, TCEs would be 
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required. Figure 6 shows the estimated areas of TCEs for the rehabilitation options, which for all 

options equates to approximately 0.042 acre.  

Environmental and Cultural Resource Impacts. This alternative requires ROW from the southeast 

and northeast quadrants for the wing wall reconstruction; a total of 0.009 acre is necessary for 

this work. A TCE of 0.042 acre is needed within the Ridge Valley Rural Historic District. This 

alternative will have an adverse effect to the Ridge Valley Rural Historic District, as it would 

result in the physical destruction of a contributing resource (36 CFR § 800.5(a)(2)(i)). The 

drilling and grouting of holes in the existing piers and the fact that a large percentage of the 

original stone masonry on the abutments would be removed and replaced will have an adverse 

effect determination on the Ridge Valley Rural Historic District.  

Extensive reconstruction of the existing substructure units occurs with this alternative, and as 

such, in-stream work is anticipated. This in-stream work would include temporary stream 

diversions and the dewatering of the areas around the existing substructure units to provide a safe 

work area and to facilitate the installation of scour countermeasures. These countermeasures 

would likely include the construction of rip-rap around the abutments and piers.   

Two-Lane Bridge Replacement (Alternative 6) 

The bridge replacement alternative (Alternative 6) consists of a full replacement of the existing 

structure with a new, two-lane superstructure supported on a reinforced concrete substructure 

(Figure 10). Alternative 6 uses two 12-foot travel lanes for a 24-foot curb-to-curb width.

Although the existing bridge has two pier obstructions in the channel, per PA Code Chapter 105, 

a new bridge should minimize the use of obstructions in the waterway. PADEP Chapter 105- 

Dam Safety and Waterway Management regulations require that a waterway obstruction or 

encroachment be designed as to “minimize the adverse impact…upon the environment and 

protect the public natural resources of this commonwealth” (§ 105.14.[7]). Multiple piers in the 

channel are not needed from a structural standpoint, and multiple piers create unneeded 

waterway obstructions that can accumulate debris during high flood events and create scour  
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Figure 10
Two-Lane Bridge Replacement (Alternative 6)
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issues. The two existing piers would be removed, and the bridge replacement alternative would 

construct one pier with a reinforced concrete stem and footing with a stone façade that does not 

carry structural loads. For scour protection, the pier would be founded on a spread footing 

notched 3 feet into bedrock. Rip-rap stone lining would be installed around the pier’s perimeter 

as an additional scour countermeasure. The replacement pier would be slightly longer than the 

existing condition to accommodate a wider superstructure.

The waterway opening would be shifted to the west by approximately 15 feet (Figure 10). This 

would permit the location of the new center pier to coincide with the location of the existing west 

pier, thus minimizing the disturbance of streambed material during construction. This would also 

permit the proposed western abutment to be located at the existing bank of Tinicum Creek, 

which has experienced significant meandering since its original construction in the nineteenth 

century. This approach would also greatly improve the turning movements to and from the 

bridge onto Sheep Hole Road. The abutments would be configured to accommodate the proposed 

superstructure width. The abutments would have a rip-rap stone lining around their perimeter as 

a scour countermeasure.  

There are no utility impacts with this alternative. Although a replacement bridge would be 

configured to improve the horizontal curve radius, the approach grades, and vertical curve length 

(to improve sight distance), these items would still require a design exception since they cannot 

meet the current standards. The estimated construction cost of the replacement alternative is 

$2,388,690. The replacement alternative would require less overall maintenance costs than the 

superstructure replacement and substructure rehabilitation alternative.  

Right-of-Way. The ROW acquisitions for the replacement alternative are similar to the 

superstructure replacement and substructure rehabilitation alternative. Alternative 6 requires 

ROW from Parcels 44-14-2 and 44-14-8. Permanent ROW acquisition for Alternative 6 would 

be limited to Parcel 44-14-2 where Wing Wall C would be reconstructed with a taper, and where 

Wing Wall D currently encroaches beyond the existing ROW within Parcel 44-14-8 (Figure 9). 

Total required ROW of 0.005 acre (or 0.03 percent) of the 15.42-acre 44-14-2 parcel and 0.009 
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acre (or 0.13 percent) of the 6.98-acre 44-14-8 parcel is necessary for this work. The TCE within 

the parcels that contribute to the historic district is 0.042 acre, and the anticipated area of slope 

easement within the parcels that contribute to the historic district is 0.005 acre. The slope 

easement occurs on the western approach in both the northwest and southwest quadrant.

Removal of the existing substructure elements, construction of the new abutments and a center 

pier, as well as installation of scour countermeasures, would require dewatering of the work area 

by temporarily diverting flows through a series of flume pipes. A temporary causeway would 

also be required to provide access for construction equipment to the project site. To facilitate 

these operations, TCEs would be required, which equate to approximately 0.042 acre of the 

Ridge Valley Rural Historic District, including the adjoining contributing parcels.

Environmental and Cultural Resource Impacts. The replacement alternative requires ROW from 

the southeast and northeast quadrants for the wing wall reconstruction; a total of 0.014 acre is 

necessary for this work in Alternative 6. A TCE of 0.042 acre would be within the Ridge Valley 

Rural Historic District.  

In-stream work involves demolition of the existing substructure elements, construction of new 

abutments, and construction of a center pier. The proposed approach to remove the two existing 

piers and replace them with one center pier improves water flow, which is required by PADEP 

per Chapter 105 regulations. This in-stream work would include temporary stream diversions 

and the dewatering of the areas around the existing substructure units to provide a safe work area 

and to facilitate the construction of the new pier and abutments. This alternative also involves the 

installation of rip-rap stone scour countermeasures. While the temporary environmental impacts 

may be more than for the rehabilitation alternative, the permanent condition is a benefit to the 

hydraulics of Tinicum Creek. 

Two-Lane Bridge Replacement with Narrower Typical Section (Alternative 6A) 

While the typical section associated with Alternative 6 includes a 24-foot travel corridor (two 12-

foot lanes) and a total 27-foot out-to-out width, the reduction of the travel corridor to 

accommodate two 10-foot lanes instead of 12-foot lanes was evaluated as part of Alternative 6A 
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(Figure 11). This alternative proposes to replace the bridge as described in Alternative 6; 

however, the travel lanes are reduced to 10-foot travel lanes and a total 23-foot out-to-out width.

While this appears to be a reasonable option to minimize impact to the Ridge Valley Rural 

Historic District, due to the roadway classification and anticipated traffic volume on the bridge, 

PennDOT’s DM-2 requires a roadway and bridge width of 24 feet, curb-to-curb.

Two-Lane Bridge Replacement over Existing Substructure (Alternatives 6B and 6C) 

In an effort to minimize impacts to the contributing parcels adjacent to the bridge, two options 

were evaluated to replace the bridge over the existing substructure elements (Alternative 6B and 

Alternative 6C). Both of these alternatives replace the existing superstructure. The estimated 

construction cost for Alternative 6B is $2,504,470 and for Alternative 6C is $2,436,695.  

For Alternative 6B, new abutments would be constructed behind the existing abutments to carry 

all loads from a new two-lane superstructure; this option preserves the existing substructure 

elements (Figure 12). The existing substructure units would be for aesthetic purposes only and 

would not carry any superstructure dead loads or live loads. By moving the abutments back, the 

required bridge span length would be increased to 94 feet. Alternative 6C considers the 

replacement of the existing abutments and wing walls and preservation of the existing piers 

(Figure 13). The existing superstructure would be replaced with a new two-lane superstructure. 

The existing piers would remain in the channel for aesthetic purposes only. By no longer using 

the piers as structural support, the bridge span length would be 78 feet 6 inches.

Alternative 6B has a longer span length (90 feet) that results in a deeper superstructure, which 

raises the roadway vertical profile or lowers the bridge’s low chord (bottom of beam), or a 

combination of the two. The raising of the roadway’s vertical profile would involve impacts to 

the adjacent floodplain on the west (Ottsville) side of the bridge; this is discouraged by PADEP 

Chapter 105 - Dam Safety and Waterway Management regulations. In addition, lowering the low 

chord could have a negative impact to the stream hydraulics as it would reduce the hydraulic 

opening of the structure. For both Alternatives 6B and 6C, the anticipated beam depth for these  
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Figure 11
Two-Lane Bridge Replacement with Narrower Typical Section (Alternative 6A)
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Figure 12
Two-Lane Bridge Replacement over Existing Superstructure (Alternative 6B)
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Figure 13
Two-Lane Bridge Replacement over Existing Superstructure (Alternative 6C)
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spans using adjacent box beams is 33 inches and 30 inches, respectively, as opposed to the 

anticipated beam depth for spread box beams needed for a two-span option, which would be 17 

inches. A deeper superstructure would require a raised roadway vertical profile, the lowering of 

the low chord, or a combination of the two. Furthermore, a clearance gap between the proposed 

bottom of the new beam at the existing pier of approximately 3 inches will be required to ensure 

that loads from the superstructure are not applied to the original stone piers.

Right-of-Way. Alternatives 6B and 6C reduce the amount of ROW needed compared to 

Alternative 6. Total required ROW of 0.003 acre (or 0.02 percent) of the 15.42-acre 44-14-2 

parcel and 0.006 acre (or 0.09 percent) of the 6.98-acre 44-14-8 parcel is necessary for this work. 

Similar to the other alternatives studied, construction of the new abutment seats, as well as 

installation of scour countermeasures around abutments, would require dewatering the work area 

by temporarily diverting flows through a series of flume pipes. A temporary causeway would 

also be required to provide access for construction equipment to the project site. TCEs would be 

required to facilitate these operations, which equate to approximately 0.042 acre.  
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4.0 PROJECT DESCRIPTION  

Section 3.0 outlines the various alternatives that were evaluated for this project. The preferred 

alternative involves the replacement of the existing structure with a new, two-lane superstructure 

supported on a reinforced concrete substructure, which meets current PennDOT and AASHTO 

design and safety standards. The existing Headquarters Road Bridge is an approximately 78-foot 

long, three-span bridge with a 16-foot curb-to-curb width. The proposed new bridge will carry 

two 12-foot travel lanes (one in each direction), for a required minimum curb-to-curb width of 24 

feet and two spans.  

Existing Substandard Geometric Conditions 

Safety issues associated with the existing roadway configuration and bridge are listed below that, 

if maintained, would require design exceptions. Many of the alternatives are not able to fully 

address these existing substandard criteria. These substandard geometric conditions must be 

considered when evaluating the service life and safety benefits of the alternatives explored 

during preliminary engineering.  

� Sight Distance – At the west approach to the structure, the existing Stopping Sight 

Distance (SSD) is 162 feet, and the Headlight Sight Distance (HLSD) is 63 feet. For this 

roadway classification and speed limit, the required SSD and HLSD is 200 feet. 

� Approach Grades – The existing roadway approach grade at the west end of the bridge 

(Ottsville side) of 12.3 percent exceeds the maximum allowable grade, which is 9 percent 

for a Rural Collector roadway with a 30 mile per hour design speed in “rolling” terrain. 

� Horizontal Curve – The existing Headquarters Road has a horizontal curve on the west 

approach to the bridge. The radius of that curve is 125 feet. For this roadway 

classification and speed limit, the minimum required horizontal curve radius is 231 feet. 

� Turning Radius – Preliminary Turning Radius studies using AutoTurn 9.0 software were 

performed for a one-lane, 16-foot wide (curb-to-curb) superstructure width to confirm if 

the bridge width can accommodate the turning movements of Tinicum Township’s 

largest fire response vehicle, a 41.5-foot ladder truck. It was found that this bridge width 

cannot suitably accommodate the ladder trucks of the local fire departments. The turning 
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radius study also shows that even with the construction of a two-lane bridge, the ladder 

truck will need to encroach upon the opposing traffic lane to maneuver through the 

intersection. Therefore, a design exception will be required for this condition. 
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5.0  THE AREA OF POTENTIAL EFFECTS 

The APE is defined as “the geographic area or areas within which an undertaking may directly or 

indirectly cause alterations in the character or use of historic properties, if any such properties 

exist” (36 CFR Part 800.16[d], 2004).  

The Headquarters Road over Tinicum Creek Bridge Replacement project APE is irregular in 

shape. It includes the bridge and approximately 35 feet along the southwest approach and 

approximately 60 feet along the northeast approach following Headquarters Road. The APE also 

extends approximately 45 feet along Sheep Hole Road. The APE also extends approximately 30 

feet upstream and approximately 20 feet downstream from the bridge. The entire APE for the 

Headquarters Road Bridge Replacement project is located within the Ridge Valley Rural Historic 

District (Figure 14). Photographs of the project area are included in Appendix A.
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Figure 14
Area of Potential Effects Map
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6.0 DESCRIPTION OF HISTORIC PROPERTIES  

6.1  Ridge Valley Rural Historic District 

The Ridge Valley Rural Historic District was listed on the National Register of Historic Places 

(National Register) on July 24, 1992, under Criterion A in the area of agriculture as an example 

of farming in a small stream valley in Bucks County (Figure 15). It is also listed under Criterion 

C in the area of architecture as it contains representative examples of rural vernacular 

architecture in southeast Pennsylvania that date to the late-eighteenth through early-twentieth

centuries. The district is comprised of modest farms (including their concentration of rural 

vernacular dwellings and associated outbuildings) along Tinicum Creek and its tributaries, the 

rolling topography, and its fields, meadows, wetlands, and woodland that provide a setting to the 

buildings, structures, and sites that comprise the district. The district contains approximately 575 

acres of land in Tinicum Township and contains a total of 77 resources: 67 are contributing, and 

10 are non-contributing (Reynolds 1992). The National Register nomination form can be 

downloaded from Pennsylvania Historical and Museum Commission’s (PHMC’s) Cultural 

Resources Geographic Information System (CRGIS) website. 

The Headquarters Road Bridge (Bridge No. 286) is a contributing element to the district 

(Photographs 2 and 3). In an April 28, 2006 letter, the United States Department of the Interior’s 

Keeper of the National Register stated the following:

The Headquarters Road Bridge was listed in the National Register of Historic 
Places on July 24, 1992, as a contributing property to the Ridge Valley Rural 
Historic District, Bucks County, Pennsylvania. The bridge consists of early 19th

century stone abutments and piers carrying an early 20th century replacement 
concrete deck supported on concrete-encased steel I-beams. Both its original 
construction and alternation occurred within the historic district’s defined Period 
of Significance (1790-1940). The bridge is historically significant in the context 
of the development of the township, regional transportation, and the operation of 
local mills, and is of engineering significance both for its early 19th century 
construction and its sensitive modernization in 1919. Although the concrete deck 
shows signs of considerable deterioration and the deck has been altered with the 
removal of the 1919 railings, the bridge retains sufficient historic integrity to 
continue to contribute to the Ridge Valley Rural Historic District.  
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The adjoining tax parcels to the bridge (Parcel No. 44-14-2 and Parcel No. 44-14-8) are 

contributing elements to the district (Figure 16; Photographs 7 and 9, respectively). The parcel 

on the east side of Sheep Hole Road (Parcel 44-14-3-1) is also a contributing element to the 

district (Photograph 12, background). Photographs of the bridge, the contributing parcels, and the 

general project area are provided in Appendix B. 
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7.0 STATUS OF ARCHAEOLOGY 

A Phase IA Archaeological Letter Report summarizing the findings of the investigation was 

prepared and submitted to PennDOT District 6-0 for review on July 19, 2005. PennDOT’s 

Qualified Cultural Resources Specialist concurred with the findings of this report on July 21, 

2005. The following is a summary of that report: 

On June 13, 2005, A.D. Marble & Company conducted a Phase IA geomorphological assessment 

in conjunction with the Headquarters Road Bridge project in Tinicum Township, Bucks County, 

Pennsylvania. The Phase IA assessment was conducted in compliance with Section 106 

requirements for PennDOT District 6-0.

Although two landscape types are present in the vicinity of the Headquarters Road Bridge, 

investigations revealed that the project area soils and landscapes have essentially no prospects 

for intact cultural resources. Uplands predominate on the northeast side of Tinicum Creek, but 

these have not only been graded for the road’s approach to the bridge, they are also too steeply 

sloping for human occupation. Very narrow and low-lying gravel bar strands also occur on this 

side of the creek; however, these unstable deposits are subject to frequent reworking and have no 

potential for cultural resources. 

A pedestrian survey also located the remains of a mill depicted on the 1876 Scott atlas. These 

were manifested as a foundation remnant and abandoned raceway approximately 300 feet south 

of the Headquarters Road Bridge. As these remains are well outside the APE, there is little to no 

potential for historic archaeological deposits relating to this mill in the APE. Furthermore, an 

extant stone farmhouse (ca. 1740) is situated even further from the bridge (approximately 500 

feet southwest of the bridge). Therefore, no deposits relating to this farmstead are expected in the 

APE.  

In summary, the alluvial landscape on the south and west side of Tinicum Creek consists of a 

low-lying floodplain that is both too poorly drained and probably too young to have any potential 
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for precontact cultural resources. Upland positions on the opposite side of the creek are severely 

disturbed and too steeply sloping for human occupation.  

Additionally, no potential historic archaeological resources relating to the extant stone farmhouse 

and razed mill site are expected in the APE, as the dwelling and former mill site are situated a 

considerable distance from the southwest edge of the Headquarters Road Bridge. Accordingly, 

no prospects for intact, potentially significant cultural resources exist within the expected project 

impact area. No further archaeological work was recommended for the Headquarters Road 

Bridge project; Pennsylvania Historical & Museum Commission, Bureau for Historic 

Preservation (PHMC-BHP) concurred with these recommendations on September 8, 2005. 



8.0 Methodology



S.R. 1012, Section BRC, Headquarters Road Bridge Project 42 
Determination of Effects Report

8.0 METHODOLOGY 

The methodology for this report follows 36 CFR Part 800 - Protection of Historic Properties.

8.1 Definition of Effect 

An Effect is defined in 36 CFR Part 800.16(i) as an “alteration to the characteristics of a historic 

property qualifying it for inclusion in or eligibility for the National Register.”

8.1.1 No Historic Properties Affected  

Per 36 CFR Part 800.4(d)(1),

If the agency official finds that either there are no historic properties present or 
there are historic properties present but the undertaking will have no effect upon 
them as defined in § 800.16(i), the agency official shall provide documentation of 
this finding, as set forth in § 800.11(d), to the State Historic Preservation 
Office/Tribal Historic Preservation Office (SHPO/THPO). The agency official 
shall notify all consulting parties, including Indian tribes and Native Hawaiian 
organizations, and make the documentation available for public inspection prior 
to approving the undertaking. 

8.1.2 Historic Properties Affected  

Per 36 CFR Part 800.4(d)(2),

If the agency official finds that there are historic properties which may be affected 
by the undertaking, the agency official shall notify all consulting parties, 
including Indian tribes or Native Hawaiian organizations, invite their views on the 
effects and assess adverse effects, if any, in accordance with § 800.5. 

8.2 Criteria of Adverse Effect 

Per 36 CFR Part 800.5(a)(1), 

An adverse effect is found when an undertaking may alter, directly or indirectly, 
any of the characteristics of a historic property that qualify the property for 
inclusion in the National Register in a manner that would diminish the integrity of 
the property’s location, design, setting, materials, workmanship, feeling, or 
association. Consideration shall be given to all qualifying characteristics of a 
historic property, including those that may have been identified subsequent to the 
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original evaluation of the property’s eligibility for the National Register. Adverse 
effects may include reasonably foreseeable effects caused by the undertaking that 
may occur later in time, be farther removed in distance or be cumulative. 

Per 36 CFR Part 800.5(a)(2)(i), “adverse effects on historic properties include, but are not 

limited to: 

(i) Physical destruction of or damage to all or part of the property;
(ii) Alteration of a property, including restoration, rehabilitation, repair, 

maintenance, stabilization, hazardous material remediation, and provision of 
handicapped access, that is not consistent with the Secretary’s Standards for 
the Treatment of Historic Properties (36 CFR part 68) and applicable 
guidelines;

(iii) Removal of the property from its historic location;  
(iv) Change of the character of the property’s use or of physical features within 

the property’s setting that contribute to its historic significance;
(v) Introduction of visual, atmospheric or audible elements that diminish the 

integrity of the property’s significant historic features;
(vi) Neglect of a property which causes its deterioration, except where such 

neglect and deterioration are recognized qualities of a property of religious 
and cultural significance to an Indian tribe or Native Hawaiian organization; 
and

(vii) Transfer, lease, or sale of property out of Federal ownership or control 
without adequate and legally enforceable restrictions or conditions to ensure 
long-term preservation of the property’s historic significance. 

8.3 Results of Assessment of Adverse Effect 

8.3.1 No Adverse Effect 

Per 36 CFR Part 800.5(d)(1) 

The agency official shall maintain a record of the finding and provide information 
on the finding to the public on request, consistent with the confidentiality 
provisions of § 800.11(c). Implementation of the undertaking in accordance with 
the finding as documented fulfills the agency official’s responsibilities under 
Section 106 and this part. If the agency official will not conduct the undertaking 
as proposed in the finding, the agency official shall reopen consultation under 
paragraph (a) of this section. 
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8.3.2 Adverse Effect  

Per 36 CFR Part 800.5(d)(2), “If an adverse effect is found, the agency official shall consult 

further to resolve the adverse effect pursuant to § 800.6.” 



9.0 Application of Definition of Effect 
and Criteria of Adverse Effectf ff
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9.0 APPLICATION OF DEFINITION OF EFFECT AND CRITERIA OF ADVERSE 

EFFECT

Since the entire project APE is within the National Register-listed Ridge Valley Rural Historic 

District, it is necessary to assess project impacts to the historic district. A.D. Marble & Company 

assessed project impacts based upon the procedures outlined in the Section 106 regulations (36 

CFR 800), as well as guidance published by the ACHP.

Table 1. Results of the Effect Evaluation for the Ridge Valley Rural Historic District. 
Definition of Effect Evaluation 

An Effect may occur when there is alteration to 
the characteristics of a historic property 
qualifying it for inclusion in or eligible for the 
National Register as defined in Section 
800.16(i). 

The proposed project involves the removal and replacement of 
the Headquarters Road Bridge, which is a contributing resource 
to the National Register-listed Historic District. In addition, 
there will be permanent land acquisitions from two 
contributing properties to the Historic District. The existing 
flared wing wall (Wall D) on the southeast corner of the bridge 
extends beyond the existing PennDOT ROW. Due to this 
existing condition, the project will require the acquisition of 
additional ROW from Parcel 44-14-8 for the construction of 
Wing Wall D. In order to construct Wing Wall C, the project 
will require the acquisition of additional ROW from Parcel 44-
14-2. See Figure 10. The project results in a permanent change 
in use of approximately 0.014 of the 575 acres (0.002 percent) 
within the Historic District. The project also involves a TCE 
within the historic district totaling 0.09 acre and a slope 
easement within the historic district totaling 0.005 acre.  The 
TCE is needed to construct the new bridge and would consist 
of scour countermeasures such as riprap stone lining around the 
perimeter of the substructure units. The slope easement is 
needed to regrade the western approaches; the slope easement 
is not a permanent acquisition. 

Finding: Historic Property Affected
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Table 2. Application of the Criteria of Adverse Effect for the Ridge Valley Rural Historic District. 
An Adverse Effect is found when an undertaking may alter, directly or indirectly, any of the characteristics of a 
historic property that qualify the property for inclusion in the National Register in a manner that would diminish 
the integrity of the property’s location, design, setting, materials, workmanship, feeling, or association. 
Consideration shall be given to all qualifying characteristics of a historic property, including those that may have 
been identified subsequent to the original evaluation of the property’s eligibility for the National Register. 
Adverse effects may include reasonably foreseeable effects caused by the undertaking that may occur later in 
time, be farther removed in distance, or be cumulative. 

Criteria of Adverse Effect Evaluation 

Adverse Effects on historic properties include 
but may not be limited to: 

(i) Physical destruction of or damage to all or 
part of the property; 

All work within the Ridge Valley Rural Historic District will 
take place within and immediately adjacent to the existing 
footprint of the Headquarters Road Bridge. The bridge is a 
contributing resource to the historic district. The proposed 
undertaking will result in the removal and replacement of the 
Headquarters Road Bridge. The proposed undertaking will 
result in physical destruction to part of the historic district.* 

There will be permanent land acquisition from two contributing 
properties within the historic district. The existing flared wing 
wall (Wall D) on the southeast corner of the bridge extends 
beyond the existing PennDOT ROW. Due to this existing 
condition, the project will require the acquisition of 0.009 acre 
of ROW from Parcel 44-14-8 for the construction of Wing 
Wall D. In order to construct Wing Wall C, the project will 
require the acquisition of 0.005 acre of ROW from Parcel 
44-14-2. These minor ROW acquisitions will not result in the 
physical destruction or damage to physical features that qualify 
the property for listing in the National Register.  

The proposed undertaking will require TCEs from Parcel No. 
44-14-2 (0.06 acre) and Parcel No. 44-14-8 (0.03 acre), for a 
total of 0.09 acre, or 0.016 percent of the 575 acres within the 
historic district. However, the land within the TCEs will be 
restored to current conditions after construction is complete.  

There will be slope easements from two contributing properties 
within the historic district. There will be a 0.003-acre slope 
easement acquisition from Parcel No. 44-14-2, and a 0.002-
acre slope easement acquisition from Parcel No. 44-14-8. The 
slope easements are needed to adjust grading on the property 
and are not considered a permanent acquisition.  

(ii) Alteration of a property, including 
restoration, rehabilitation, repair, maintenance, 
stabilization, hazardous material remediation, 
and provision for handicapped access that is not 
consistent with the Secretary’s Standards for 
the Treatment of Historic Properties (36 CFR 
part 68) and applicable guidelines; 

The proposed undertaking will alter the historic district as one 
of its contributing resources, the Headquarters Road Bridge, 
will be removed and replaced with a 24-foot wide, two-lane 
bridge. In addition, roughly 0.002 percent of the land within the 
historic district will be permanently altered, and 0.016 percent 
of the land within the district will be subject to a TCE.  
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(iii) Removal of the property from its historic 
location; 

The proposed undertaking will require the removal and 
replacement of one contributing resource to the Ridge Valley 
Rural Historic District: the Headquarters Road Bridge.*  

(iv) Change of the character of the property’s 
use or of physical features within the property’s 
setting that contribute to its historic 
significance; 

The bridge replacement will not change the character of the 
historic district’s use. The bridge replacement will change 
physical features within the historic district’s setting that 
contribute to its historical significance. The project will involve 
the removal and replacement of the Headquarters Road Bridge, 
a contributing resource to the historic district, from its historic 
setting, and its replacement with a new structure. The new 
structure will incorporate design elements that will complement 
and blend with the historic district’s setting. In addition, there 
will be permanent land acquisitions from two contributing 
properties within the Ridge Valley Rural Historic District, 
including a 0.005-acre ROW acquisition and a 0.003-acre slope 
easement acquisition from Parcel No. 44-14-2, and a 0.009-
acre ROW and 0.002-acre slope easement acquisition from 
Parcel No. 44-14-8. The total permanent land acquisition for 
ROW amounts to 0.014 acre, which represents roughly 0.003 
percent of the 575 acres within the historic district; the slope 
easements are needed to adjust grading on the property and are 
not considered a permanent acquisition. 

(v) Introduction of visual, atmospheric, or 
audible elements that diminish the integrity of 
the property’s significant historic features; 

No atmospheric or audible elements will be introduced that will 
diminish the property’s integrity. Visual impacts of the new 
bridge will be minimized by designing a bridge, in consultation 
with the Section 106 consulting parties, to complement and 
blend with the historic district.  

(vi) Neglect of a property which causes its 
deterioration, except where such neglect and 
deterioration are recognized qualities of a 
property of religious and cultural significance 
to an Indian tribe or Native Hawaiian 
organization; and 

The proposed undertaking will not result in the neglect or 
deterioration of the historic district. 

(vii) Transfer, lease, or sale of property out of 
Federal ownership or control without adequate 
and legally enforceable restrictions or 
conditions to ensure long-term preservation of 
the property’s historic significance.  

Not applicable.  

Recommendation: The proposed project will have an Adverse Effect on the Ridge Valley Rural Historic District. 

*Although the removal and replacement of the existing Headquarters Road Bridge over Tinicum Creek will 
adversely affect the Ridge Valley Rural Historic District, it will not cause the historic district to be delisted from the 
National Register. The historic district will maintain the vast majority of the contributing resources (98.5 percent) 
and features that qualify it for inclusion in the National Register. 
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10.0 CONSULTING PARTY COORDINATION AND PUBLIC INVOLVEMENT 

10.1  Consulting Party Coordination 

A total of six Section 106 Consulting Party Meetings have been held for the project (Table 3). 

There are currently a total of 51 consulting parties participating in the project. The SHPO has 

been involved in the project since the project’s April 2005 Scoping Field View meeting. The 

SHPO has been invited to and participated in each Section 106 Consulting Party Meeting. In late 

2013, FHWA invited the ACHP to participate in consultation. The ACHP agreed to participate in 

the project in December 2013. ACHP attended the April 2014 Section 106 Consulting Party 

Meeting.

Table 3. Section 106 Consulting Party Meetings.* 
Date of Meeting Meeting Type 
August 14, 2006 Section 106 Consulting Party Meeting 
October 20, 2006 Section 106 Consulting Party Meeting 
July 31, 2008 Section 106 Consulting Party Meeting 
June 17, 2013 Section 106 Consulting Party Meeting 
November 4, 2013 Section 106 Consulting Party Meeting 
April 2, 2014 Section 106 Consulting Party Meeting 

*The meeting minutes for each meeting after 2010 are included on Project Path. Meeting minutes prior to 2010 were 
distributed as a hard copy to the consulting parties on July 19, 2013. 

Additional consulting party information is available via PennDOT’s Project Path website at: 

http://search.paprojectpath.org/ProjectDetails.aspx?ProjectID=688.

10.2  Stakeholder/Public Coordination 

PennDOT has had ongoing communication with the Tinicum Township Board of Supervisors, 

Tinicum Township Manager, federal and state elected officials, and the public since May 2005.
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Table 4. Stakeholder/Public Coordination.
Date Meeting 

Type 
Meeting Discussion 

September 6, 2005 Public 
Officials
Meeting 

� 2-span replacement structure agreed upon. 
� 24-foot wide structure agreed upon. 
� Use of existing stone agreed upon. 
� Replacement of stream gauge and dry hydrant agreed upon. 
� Township provides PennDOT comments received from Tinicum 

Historical Commission from September 5, 2005. 
� PennDOT explains that the requested design changes will delay 

project, which will allow existing bridge to further deteriorate. 
� 14-point agreement was developed at the meeting regarding bridge 

design. 
� 14-point agreement to be provided to PennDOT following review by 

Tinicum Historical Commission.
� As a result of a request of the Tinicum Township Historical 

Commission presented at the meeting, the design would be modified 
to include open railings and a minimal footprint with no shoulders. 

September 6, 2005 Public 
Meeting 

� Public requests to move bridge a few feet downstream in order to 
preserve the original stone abutments and piers and the upstream face. 

� Public requests that new bridge use old substructure to preserve 
existing piers and abutments. 

� PennDOT explains that requested design changes will delay project, 
which will allow existing bridge to further deteriorate. 

� Public requests that HQ bridge not be closed for construction until 
Geigel Hill Road bridge is complete. 

� K. Auerbach provided information on the history and significance of 
the bridge. (Three-page report entitled HQ Road (Burnt Mills) Bridge, 
Significance of Resource. Argues bridge has historical significance as 
a transportation component, representative example of period 
stonework, and for its engineering and construction information.) 

� Section 106 consulting party identification.  
� It was noted that an effect report and archaeology reports had been 

submitted to PHMC in early August 2005. 
� A member of the public requested open railings, elimination of red 

timber siding, and a design in keeping with the Secretary of the 
Interior’s Standards.

June 16, 2008 Public 
Officials
Meeting 

� PennDOT states that turn-back funding is not currently dedicated. 
� PennDOT offers to construct, own, and maintain two-lane bridge. 
� Township explains confidence in maintenance funding for one-lane 

bridge and requests PennDOT to advance one-lane bridge design. 
� PennDOT to hold public meeting on June 17, 2008, to present one-

lane bridge configuration. Section 106 process to commence 
following this public meeting.

June 17, 2008 Public 
Meeting 

� Subsequent to the receipt of the Township’s turn-back agreement and 
at the request of the Township, PennDOT presented the following at a 
public meeting: 

� A rendering and conceptual plan view of a one-lane, 3-span bridge 
configuration presented to the public. 

� Public requests aggregate-finish to concrete be provided. 
� Public requests the use of timber barrier on bridge. 
� Public requests that deck overhang be eliminated to mimic existing 

bridge. 
� Public requests minimal change in vertical roadway alignment. 
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Date Meeting 
Type 

Meeting Discussion 

� Public requests that wing-wall configuration mimic the existing 
bridge and not be flared at Sheep Hole Road to improve turning radii. 

� Township requests that HQ Bridge not be closed until Geigel Hill 
Road is re-opened. 

� Township requests that turning movement studies be forwarded to 
their engineer for review.

October 19, 2010 Tinicum 
Township 
Meeting 

� Township requests that PennDOT give public description of options 
going forward. 

� Options include a PennDOT owned/maintained two-lane bridge and 
Township owned/maintained one-lane bridge. 

� Township to have vote at later date to give PennDOT official 
direction on one-lane or two-lane design.

April 27, 2011 Public 
Meeting 

PennDOT holds all-day public plans display showing proposed 3-span 
structure on existing alignment. Two-lane, 24-foot wide (curb-to-curb) 
design.  

October 28, 2013 Public 
Meeting 

Public Meeting held to update the community on the bridge project and to 
answer questions. The open house included a PowerPoint detailing the 
existing bridge condition, stream migration/meandering, existing scour 
conditions, bridge inspection summary, rehabilitation options, and 
replacement options.  

July 30, 2014 Public 
Meeting 

Public Meeting held to update the community on the infrastructure 
improvement project and answer questions. The open house included 
stations devoted to the National Environmental Policy (NEPA) process; 
State and Federal permitting processes; Section 106 of the National 
Historic Preservation Act; and Section 4(f) of the Department of 
Transportation Act. PennDOT also displayed various alternatives that 
have been studied for the project, as well as concepts for a temporary 
bridge. 

Local stakeholders and residents stressed to PennDOT the need for a temporary bridge to 

immediately address the lack of a crossing along Headquarters Road, citing an increase in 

response times of emergency service vehicles. This feedback was obtained during public 

meetings held in October 2013 and in July 2014, meetings with the township supervisors and 

local representatives, and via a petition signed by township residents. 

Other stakeholders in the project include the National Park Service (NPS) Wild and Scenic 

Rivers Program, the United States Army Corps of Engineers (USACE), PADEP, and Delaware 

Valley Regional Planning Commission (DVRPC). While not agencies with jurisdiction over 

Section 106 resources, these agencies play integral roles in the overall transportation 

development process. Also, coordination with USACE and PADEP has occurred; USACE and 

PADEP are the agencies responsible for issuing the waterway permit. Coordination with these 

agencies is necessary early in the project to ensure that the project is designed  to be sensitive to 
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the exceptional value of Tinicum Creek. In addition, coordination with DVRPC occurred to 

ensure that the project information included on the Transportation Improvement Program (TIP) 

is accurate. Additionally, coordination with state and federal elected officials has occurred, and 

will continue to occur, for this project.  



11.0 Minimization and Mitigation
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11.0 MINIMIZATION AND MITIGATION 

Section 106 consulting party coordination is ongoing. FHWA and PennDOT will consult with 

the consulting parties regarding minimization and mitigation measures.  
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Photograph 2: View facing northeast of the Headquarters Road Bridge over Tinicum 
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Photograph 1: View facing northwest of Tinicum Creek from the Headquarters Road 
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Photograph 3: View of the Headquarters Road Bridge over Tinicum Creek, facing west 
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Photograph 4: View facing southwest of Headquarters Road along the western approach 
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Photograph 5: View looking northwest along Sheep Hole Road on the eastern side of the 
Headquarters Road Bridge. A steep shale outcropping can be seen on the right side of the 
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Photograph 6: View looking southeast along Headquarters Road on the eastern side of 
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Photograph 10:�\�����������
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Photograph 12: View facing northeast showing the downstream side of Tinicum Creek 
and Headquarters Road. Portions of Wing Wall D were constructed outside of the existing 
ROW; therefore, required ROW is needed to reconstruct Wing Wall D. This land is part of 
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Photograph 11: View facing northeast showing the upstream side of Tinicum Creek. 
Headquarters Road Bridge and Wing Wall C are shown on the right side of the photo@
graph. Required ROW is needed to reconstruct Wing Wall C. This land is part of contrib@
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http://search.paprojectpath.org/ProjectDetails.aspx?ProjectID=688

Posting�Date� Posting�Description�
11/21/2005� Phase�IA�Archaeological�Letter�Report�
07/25/2006� Letter�to�PHMC�re:�Bridge�cannot�be�rehabilitated��
01/29/2013� Section�106�Consulting�Party�Invitation�
03/08/2013� Project�Description�and�USGS�Map�
03/08/2013� Letters�to�Potential�Section�106�Consulting�Parties�
04/02/2013� Comment�Email�from�Dr.�John�Salerno�to�PennDOT�(March�8,�2013)�
06/10/2013� Letter�from�Sen.�Casey�to�NPS�and�FHWA�(June�5,�2013)�
6/10/2013� Consulting�Parties�Meeting�June�17,�2013�
6/17/2013� Letters�to�Consulting�Parties�RE:�June�17,�2013�Mtg�Handouts�
6/20/2013� Letters�from�Tinicum�Twp.�Residents�to�FHWA�and�PennDOT�June�7�2013�
6/24/2013� Letters�to�Consulting�Parties�(dated�June�21,�2013)�with�Info.�Requested�from�

June�17�2013�CP�Meeting�
7/11/2013� Consulting�Party�Comments�from�June�17,�2013�CP�Meeting�
7/17/2013� FHWA�Letter�to�ACHP�Requesting�Participation�&�ACHP�Response�Letter�
7/24/2013� Letters�to�Consulting�Parties�(dated�July�24,�2013)��with�Additional�Info.�

Requested�from�June�17,�2013�CP�Meeting�
8/7/2013� Letter�from�Delaware�Riverkeeper�(July�24,�2013)�&�FHWA�(August�7,�2013)�

Response�
9/12/2013� Comment�Response�Document�(for�June�17,�2013�CP�Meeting)�
10/4/2013� Section�106�Consulting�Party�Meeting��November�4,�2013�
10/4/2013� Consulting�Party�Meeting�June�17,�2013��Revised�Meeting�Minutes�
11/18/2013� FHWA�Letter�(September�26,�2013)�to�ACHP�&�ACHP�Response�Letter�
01/27/2014� Section�106�Timeline�(2002�January�17,�2014)�
03/10/2014� Section�106�Consulting�Party�Meeting��April�2,�2014�
03/14/2014� Core�Drilling�Investigation�
04/15/2014� Kathy�Auerbach�Purpose�and�Need�Comments�
07/10/2014� Public�Meeting��Open�House�Plans�Display�(July�30,�2014)�
08/15/2014� National�Register�Status�of�Headquarters�Road�Bridge�
09/26/2014� Cultural�Heritage�Partners�Letter�to�PennDOT�(September�26,�2014)�
9/29/2014� Cultural�Heritage�Partners�Letter�to�PennDOT�(August�27,�2014)�
10/01/2014� ACHP�Letter�to�FHWA�and�FHWA�Response�
11/04/2014� Cultural�Heritage�Partners�Letter�to�PennDOT�(October�30,�2014)�
11/04/2014� Cultural�Heritage�Partners�Letter�to�PennDOT�(July�30,�2013)�
10/22/2015� Bridge�Width�Evaluation�prepared�by�Urban�Engineers�(April�30,�2015)�and�

FHWA�response�letter�(June�16,�2015)�
�
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Patricia Slovinac 
Senior Architectural Historian  

Ms. Slovinac has over nine years of experience in cultural resource management. Her primary 
responsibilities consist of conducting historic architectural surveys and research, evaluating architectural 
resources for National Register eligibility, documenting architectural resources, writing assessment of 
eligibility and effect reports, and preparing mitigation documents and materials. She has effectively 
coordinated and completed a multitude of projects as part of Section 106 of the NHPA and Section 4(f) of 
the U.S. Department of Transportation Act. She also has overseen historical/architectural field crew, and 
the scheduling and organizing of various projects. Ms. Slovinac served as an architectural historian for 
NRHP eligibility surveys at several National Aeronautics and Space Administration (NASA) centers, 
including the Kennedy Space Center in Florida, the Johnson Space Center in Texas, the Marshall Space 
Flight Center in Alabama, the Glenn Research Center in Ohio, and the Dryden Flight Research Center in 
California. Following these surveys, she compiled numerous HABS/HAER documentation packages for 
Kennedy Space Center facilities, such as the Vehicle Assembly Building, Launch Complex 39 Pad A, the 
Launch Control Center, and the Orbiter Processing Facility, which earned her a “Catch an 
Environmentalist Award” from the center. She also worked on the HAER documentation and National 
Historic Landmark nomination for the Space Shuttle Orbiter Discovery. Ms. Slovinac is knowledgeable of 
federal and state regulations and guidelines concerning the treatment of historic properties and exceeds 
the Secretary of the Interior’s Professional Qualifications Standards for Architectural Historians. 

Education

2013 M.B.A., University of Phoenix 

2005 M.A.H., Medieval Architecture/Certificate in Historic Preservation, University of Virginia 

1998 B.A.E., Lighting and Electrical, Pennsylvania State University 

Professional Experience 

2015 – Present A.D. Marble & Company  Senior Architectural Historian

2010 – 2015 Archaeological Consultants, Inc. Senior Architectural Historian

2006 – 2010  Archaeological Consultants, Inc. Architectural Historian 

2005 National Architectural Trust Donation Specialist 

1998 – 2003 C.M. Kling & Associates Lighting Designer 

Training

2013 Beyond Compliance, Historic Preservation in Transportation, National Highway Institute, Reston, 
VA. 

2011 Section 4(f) Compliance for Historic Properties, National Preservation Institute, Richmond, VA. 
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2007 Section 106 Essential, Advisory Council on Historic Preservation, Orlando, FL. 

Professional Presentations 

2012 The Architecture of Spaceflight: Historic Properties at NASA’s Kennedy Space Center in Florida 
and White Sands Space Harbor in New Mexico.” Southeast Society of Architectural Historians 
annual meeting. 

Professional Awards 

2014 Catch an Environmentalist Award, John F. Kennedy Space Center 

2007 Blue Marble Award, National Aeronautics and Space Administration 



Russell L. Stevenson 
Architectural Historian 

Mr. Stevenson is an architectural historian with seven years of experience in cultural resource 
management, including two years assessing historic structural integrity and performing conservation 
work. His primary responsibilities consist of conducting historic architectural surveys and historic 
research for a variety of projects. Mr. Stevenson has identified, surveyed, and evaluated a wide array of 
residential, agricultural, and commercial properties in New Jersey, Delaware, and Pennsylvania. In 
addition, he spent two summers as an apprentice and one year as an architectural conservator technician 
performing conservation work for the Fairmount Park Historic Preservation Trust. As a conservator 
technician, his work regularly required him to assess the integrity of both interior and exterior 
architectural elements of historic buildings in order to decide on and apply the appropriate treatment. Mr. 
Stevenson is extremely knowledgeable of the Secretary of the Interior’s Standards for Rehabilitation and 
Guidelines for Rehabilitating Historic Buildings. Mr. Stevenson served two years as a board member for 
the Allentown Preservation League; a small non-profit organization in Allentown, Pennsylvania, that 
operates an architectural salvage warehouse and promotes historic preservation in the city of Allentown. 
He meets the Secretary of the Interior Standards for Professional Qualifications (36 CFR 61). 

Education

2007  M.A., University of Delaware, Historic Preservation  

2001  B.A., Pennsylvania State University, History 

Professional Experience 

2009-Present A.D. Marble & Company Architectural Historian

2008-2009 Fairmount Park Historic Preservation Trust, Philadelphia, PA Conservator Technician 

2007 Hoffman Painting and Refinishing, Pipersville, PA Conservator/Asst. Project Manager

2005-2007 Center for Historic Architecture and Design, Newark, DE Research Assistant 

Training   

Summer 2006 Internship Fairmount Park Historic Preservation Trust, Philadelphia, PA



Carol Lee 
Architectural Historian  

Ms. Lee is an architectural historian with 28 years of experience in cultural resource 
management. During her 17 years working at the Pennsylvania Historical and Museum 
Commission, she directed a major review and reorganization of the PASHPO National Register 
program and developed and presented training for the public, staff, agencies, and the 
Preservation Board. She has taught a broad range of social, economic, and political history 
courses in the U.S. and Pennsylvania. Her primary responsibilities consist of conducting historic 
architectural surveys, historic research, and writing assessments of eligibility and effects for 
transportation projects. Ms. Lee has identified, surveyed, and evaluated a wide array of 
residential, agricultural, industrial, commercial, and linear properties throughout the Mid-
Atlantic region. She is knowledgeable of the Secretary of the Interior’s Standards for the 
identification and evaluation of historic resources, as well as the federal historic preservation tax 
incentive program. Ms. Lee exceeds the National Park Service’s professional requirements as 
specified in 36 CFR Part 61.

Education

1989 Ph.D., History, Pennsylvania State History 

1976 M.A., American History, Duquesne University 

1974 B.A., American Studies, Chatham University  

Professional Experience 

2014 – present A.D. Marble & Company  Architectural Historian

1993 – 2013 Pennsylvania Historical and Museum Commission Manager for Historic 
Preservation and Technical Assistance Grants

1988 – 1993 Bucknell University, History Department Visiting Assistant Professor/
Co-Director, Race/Gender Resource Center 

1987 – 1988 Pennsylvania State University Community Education
 Nuclear Engineering Department 

1981 – 1988 Pennsylvania State University Instructor
 History and Continuing Education Departments 

1979 – 1981 Smithsonian Institution, Museum of American History Office of
Collections Management 

1977 – 1979 Agriculture Extension Service, Carroll County, MD   

1976 – 1977 Westinghouse Corporation   



ATTACIIMENT C

United States Departrnent of the Interior
NATIONAT PARK SER!'ICE

Phlrd.bnB Swport officc
U. S. Custod HoLse - lrd Floor

200 Chcsbut Stse€r
Pliil2delphia PA 19106

June 21; 2@l

Mr- Roben Eppley, Jr.
Pemsylvania Dspartmetrt of TransportatioD, Regron 6
Engineering District 6-0
7000 Geerdes Boulevard
King ofPrussia, PA 19406-1525

Re: Tinicum Creek, Geigel Hill Road Bridge

Dear Mr. Eppleyi

We have revised our opinion regarding the replacement ofthe Geigel Hili Bridge and believe that
rehabiiitation of the existing bridge is the prefeded alternative. This is based oa the May 21st
Geigel Hill Road site visit, dircction ftom the recently organized l-ower Delaware National Wild
and Scenic fuver Management Committee, and lhe fact that the 1997 Geigel Hill MOA with
PHMC on historic issues is no longer in effect-

The Geigel Hil l  Road Bridge replacement project is locrted on Trnicum Cre:k. rvhich rvas
designated into the Nationai Wild and Scenic Rivers System on November l, 2000. Desigrated
rivers arc protcct€d by Section 7(a) ofthe Wild & Scenic fuvels Act. Pursuant to Secrion 7(a):
"no department or agency of the United States shall assist by loan. grant, license, or olherwise in
the construction of env rvatcr resources project thal \\ ould hav€ a direct :ad adverse eifecl on the
valucs for which such river was established." lhe Seraice considec ueler rcsource pro1ccts io
inc lude d.1ms. di\ ersron prolects, bndge and roadrvay pro;ects involving construction in the be<l
or on thc b2nkc ofthe river bank st:tbi l iz::r i ln | . f jea!: \ ,-!  3.!! \ ,r lr :s lh:r! : . j , ! . :  :  s:.:r! . .  +l !
pelmit from thc Anny Corps ol Enginccrs.

Thc proposcd bridge crossing rvi l l  signi i icantly anci adversely affect values 3nd resources loa
which the Tinjcum Crcck wes dcsignalcd into the \\rild ajrd Scenic Rivers Svslem-

Firsi.  rcpl i lccmcrrl ofthc cxist ing -steel truss briCgc aocl neruralstone retxinrnc r\ai ls ad!arscl"
r l iects the scenic aid historic valuc for rvhich the Tinicum Creek is classi j ied as a scenic i ir ' :r  J;
r lrrores r contrib,.Lt irr r:solrce fron thi RicLgr Veil : ' .  Rurel Historic Disi: i :r .  Ib: hisrolr l
Lj isrnct r\ es idenLii l .-d es an oLllsr]ndinglY rerirrrkabl! resoLrrcc in th: Lo n ef Ll3l:rr\ ' .r i3 \r i1oi l : l
\ \ i i ld and Scenic I ir  r cr Srud)' R.pon lnd was crLrcixl io Wild and Sc.oic Rr':r el i-qibi i i t ,  1crih.
Tirr icum. I he historic disrnct registr ir l ion folm idrnl i f ics six bndgcs as contribuLing resout..
and sr3|cs tnat. as r col lcci ion, thc brldges ot rhc Ridge Vellc) srronglv iel iect ! \ \  o lhrinc-



early settlement andtlanspotation changes." Geigel Hill Road Bridge is the olde$ existing
bridge in rhe districr L1 additior! the Criteria of Effects Repon, Geigel Hill Road Bidge
Replacememf Project, Febma.y 1997, states that "the reEovai ofthe contributing bridge from rhe
historic district will bavq@ Adverse Effect on the Ridge Valey Rural Hisroric Dstrict."

Second. installation ofabox culvert repiacement bridge will inhibit the free flowhg charact€r of
the sbeam- A prinary criterion for a National Wild and Scenic fuver is tbrt it bemaintained irl a
ftee flowing coodition TheNational Pad< Service generally prefers cleax span bridges with
aM€nts out of the floo@laiil Propos€d altelations to thewest of the bridgervill raise the
roadwayby.appoximatelytwo'fe€t and imp€de the lloodplain- We beliwe theseproposed
impedimeols to stred flow ad the floodplain.rill increase scourhg above adbelow the bridge
and increase stream bank erosion-

To malntain the Aee flowing, historic and scenic values ofthe Tinicum Creek we recommend
that the existing bridge be rehabilitated as a truss bridge or reinforccd with "f' beams if
necessary,

-fhark you lor consulting-with the National Park Sewice. Please call me ar 21i-597-1655 ifvou
have any quesllons.

Sincerely.

William Sharp, Proj ect Manager
Stewardship and Parlnerchips

cc: La\wence M. Slavitter
Linda Wieand
Ann Saflev
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July 7, 2016 
 
Maya van Rossum 
Delaware Riverkeeper Network 
925 Canal Street, Suite 3701 
Bristol, PA 19007 
 
Re:  Headquarters Road Over Tinicum Creek 
  Determination of Effects Report 
 
Dear Ms. van Rossum: 
 
Meliora Design has reviewed the comment response documents provided by Delaware Riverkeeper Network in 
order to respond to concerns over potential instream impacts to Tinicum Creek, an Exceptional Value stream, due 
to construction of various alternatives to replace or rehabilitate the Headquarters Road Bridge by the Pennsylvania 
Department of Transportation.  The documents reviewed include: 

 Determination of Effects Report for S.R. 1012, Section BRC in Tinicum Township, Bucks County, 

PA 

 A.D. Marble “S.R. 1012, Section BRC, Headquarters Road Bridge Project, Tinicum Township, 

Bucks County, Pennsylvania, ER #05‐8029‐017, Response to PA SHPO comments on 

Determination of Effect Report, Alternatives Analysis‐ Additional Information  

 Determination of Effects Report (November 2015) Comment Response Document ‐ June 23, 

2016 

 Alternatives Analysis Hydraulic Summary (Urban Engineers, February 2012) 

In response to Meliora Design comments and comments by others, PennDOT authored The Determination of 
Effects Report Comment Response Document.  This document makes two key points in response to comments in 
support of the chosen alternative bridge design, Alternative 6.  These two points are: 

 25 – Year Water Surface Elevations on drawings are not accurate and were part of a previous 

Hydrologic and Hydraulic Analysis that was not updated for updated scenarios. 

  The long‐term permanent impact to Tinicum Creek will be decreased for this alternative. 

Both of these points are very concerning from a stream impacts point of view.  Not only was incorrect information 
provided on a plan to be reviewed, but there is no intent by PennDOT to include updated information that would 
help the public evaluate and compare alternative bridge designs.  Anecdotal information is provided throughout 
the response comments that suggests knowledge of bridge hydraulic performance but no report or data is 
provided to substantiate these claims.  Beyond providing data, it is explicitly stated by PennDOT that the studies 
have not been updated.  If the information provided in the Determination of Effects Report cannot be relied on, 
then what information is PennDOT relying on to determine how each bridge alternative will perform hydraulically? 
It is critical that this information help inform which alternative is chosen.  The chosen alternative should not be the 
alternative that performs the worst hydraulically.   
 
In a previous Alternatives Analysis Hydraulic Summary (2012), Urban Engineers determined that the hydraulic 
improvements of removing piers was “not as significant as anticipated.”  Additionally, the reduced low chord 
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elevations of the single‐span options also did not provide as much hydraulic benefit as expected.  Both of these 
findings led Urban Engineers to recommend the alternative where abutments and piers remain in existing 
locations for a three‐span bridge.  Chosing Alternative 6 as the preferred option ignores the recommendations of 
PennDOT consultants with respect to the hydraulic studies previously performed.     
 
Additionally, this Hydraulic Report does not support the PennDOT comment response that Alternative 6 will 
provide a decrease to long‐term impacts to the stream.  An alternative similar to Alternative 6 (Two‐span, shifted 
abutments) was evaluated by Urban Engineers to reveal that it increases the stream velocities at the bridge more 
than any other alternative evaluated for the 25‐year water level.  This increase in velocity will lead directly to 
additional scour of the stream bed and cause more erosion in the vicinity of the Headquarters Road bridge.  This 
increase in velocity, as well as an unevaluated shift in bridge alignment, can lead to consequences that must be 
thoroughly analyzed and considered.  PennDOT consultants should be aware of the different hydraulic implications 
of each plan and provide that information for review.  The bridge’s hydraulic implications play as much of a role for 
Tinicum Creek as traffic circulation across the bridge will impact the surrounding communities.  Excessive erosion 
following a change in bridge design and/or location of bridge elements (including piers and abutments) is 
unacceptable.  Based on the information provided, the Alternative 6 option will change the flow of Tinicum creek 
at and downstream of the bridge site, obviously resulting in a shift of the stream westward, causing bank erosion 
and flow alterations that will cause significant changes to the creek, its flows, habitats and quality at and 
downstream of the bridge site that have not been considered by PennDOT. 
 
Meliora Design previously recommended incorporating natural channel design principals as a way to stabilize and 
rehabilitate the area around Headquarters Road Bridge and to address and prevent scour and erosion issues.  
PennDOT dismissed such solutions by stating that it is “beyond the scope of the current project to incorporate 
natural channel design and stream restoration principals beyond the project limits.”  This response fails to 
recognize that natural channel design and restoration interventions are not in fact outside the project limits given 
that they address issues at, and resulting from, the identified project area and are merely softer bioengineering 
approaches that would work with the design and location of the bridge to limit scour, streambank erosion, redirect 
flow, and protect the stream bed.  The proposal to armor the bridge to protect against scour fails to evaluate the 
impacts of this approach on the stream.      
 
Because Tinicum Creek is an Exceptional Value resource directly impacted by this project, the impacts to Tinicum 
Creek cannot be dismissed or ignored.  Response #11 seems to indicate that there is current analysis of the bridge 
alternatives that are not being provided.  These studies should be provided for review.  Other features that would 
improve scour and erosion conditions around the bridge should also be evaluated.  Natural Channel Design was 
dismissed as being out of this projects scope but preventing future scour and maintaining the exceptional quality 
of the stream is a priority of this project.  A more holistic view of the alternatives is warranted to evaluate more 
than just the bridge itself, which would include impacts and alternatives to mitigate the impacts the bridge 
restoration will have on Tinicum Creek. 
 
If you have any other questions or need additional information, I can be reached at  
(610) 933‐0123 or MarcH@melioradesign.com.   
 
Sincerely yours, 

Marc Henderson, PE 
 
cc:    
Michele C. Adams, P.E., LEED AP, President 
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December 14, 2015 
 
Maya van Rossum 
Delaware Riverkeeper Network 
925 Canal Street, Suite 3701 
Bristol, PA 19007 
 
Re: Headquarters Road Over Tinicum Creek 
 Determination of Effects Report 
 
Dear Ms. Rossum: 
 
Meliora Design has reviewed the documents provided by Delaware Riverkeep Network for 
potential instream impacts to Tinicum Creek, an Exceptional Value stream, due to construction 
of various alternatives to replace or rehabilitate the Headquarters Road Bridge by the 
Pennsylvania Department of Transportation.  The documents reviewed include the 
Determination of Effects Report for S.R. 1012, Section BRC in Tinicum Township, Bucks County, PA. 
 
The Determination of Effects Report evaluates the effects of the proposed Headquarters Road 
Bridge over Tinicum Creek project to the historic properties with the Area of Potential Effects on 
the National Register.  Multiple alternatives for bridge replacement or rehabilitation are 
proposed in this document with the focus of the narrative on right-of-way and environmental 
and cultural resource impacts.  Meliora Design has summarized the analysis below and provided 
professional opinions as to the environmental impact to Tinicum Creek of each alternative. 
 
Because the Determination of Effects Report is not a Hydrologic and Hydraulic Analysis, it lacks 
fundamental information necessary to fully evaluate and analyze each alternative with respect 
to impacts to Tinicum Creek and the Tinicum Creek floodplain.  By only looking at the 25 year 
flood stage of Tinicum Creek, important impacts of larger storm events are ignored.  A formal 
Hydrologic and Hydraulic Analysis should be conducted to fully understand how altering the 
Headquarters Road Bridge from its current design will impact both the Ridge Valley Rural Historic 
District and Tinicum Creek and its floodplain. 
 
No Build Alternative 
 
The existing structure would remain and no construction would take place.  This alternative notes 
the existing stream encroachment would remain, debris accumulation would continue due to 
the existing piers, and scour due to existing piers will continue as well. 
 

• Impact due to future construction - zero impact due to construction 
• Impacts due to existing encroachment – this alternative maintains existing abutments 

and piers, thus continues existing erosion, scour and flow impacts. 

New Roadway Alternative that Totally Avoids Ridge Valley Rural District (Alternative 1) 
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The existing structure would remain and no construction would take place at the current 
Headquarter Road Bridge.  An alternative 1.67 miles of road and Tinicum Creek crossing is 
proposed to avoid construction within the Ridge Valley Rural District. 
 

• Impact due to construction activities - zero impact due to construction at existing 
Headquarters Road Bridge.  The construction of an additional crossing would be 
necessary which has the potential to disturb areas within Tinicum Creek as well as an 
unnamed tributary to Tinicum Creek.  Because a new crossing is proposed, additional 
hydraulic impacts to Tinicum Creek are possible with this alternative if abutments are not 
located outside of the floodway as this is proposed as a single span crossing.  Temporary 
construction impacts may be present during construction of this alternative even if all 
portions of the built bridge are located outside of the floodway. 

• Impacts due to encroachment – this alternative maintains existing abutments and piers 
of the Headquarters Road Bridge, while also proposing additional encroachments 
downstream of the analyzed crossing.  This would increase the encroachment impact to 
Tinicum Creek due to the addition of a second bridge.  Piers remain as an obstruction 
that impacts stream flows during storm events.   

• Impacts to Tinicum Creek Watershed – increased impervious cover attributed to 1.67 
miles of roadway.  Loss of farmland, woods, and wetlands would occur.  Stormwater 
runoff would increase due to landuse changes.    

The impacts to both Tinicum Creek hydrology and hydraulics are unreasonable.  This is the least 
desirable alternative proposed.  
 
New Alignment Downstream (Alternative 2) 
 
The existing structure would remain and no construction would take place at the current 
Headquarter Road Bridge.  An alternative road alignment would require a Tinicum Creek 
crossing directly downstream of the existing Headquarters Road Bridge. 
 

• Impact due to construction activities - zero impact due to construction at existing 
Headquarters Road Bridge.  The construction of an additional crossing would be 
necessary which would cause disturbance within the Tinicum Creek floodplain. 

• Impacts due to encroachment – this alternative maintains existing abutments and piers, 
and so maintains existing impacts.  An additional crossing would be necessary which has 
the potential to encroach on Tinicum Creek.  Because a new crossing is proposed so 
close to the existing bridge, hydraulic impacts to Tinicum Creek are amplified with this 
alternative.  The results of this impact could be seen as increased scour and/or an 
increase in the 100 year floodplain. 

• Impacts to Tinicum Creek Watershed – increased impervious cover attributed to 
additional roadway is required.  This alternative notes the need for stormwater 
management to offset the increase in impervious area.  Loss of farmland, woods, and 
floodplain would occur.   

The impacts to Tinicum Creek hydraulics are compounded in this alternative by adding potential 
obstructions to both the stream and floodplain within 200 ft. of the existing bridge.  The 
alternative should not be considered because it only degrades the quality of Tinicum Creek 
both temporarily due to construction and hydrologically/hydraulically over the life of the bridge.  
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One-Lane Bridge Alternative (Alternative 3) 
 
The existing structure alignment would remain in place.  The proposal involves the rehabilitation 
of the existing stone masonry substructure units (piers, abutments, and wing walls) and the 
construction of a new superstructure.  The existing three-span configuration providing one lane 
of traffic would remain. 
 

• Impact due to construction activities – impacts to Tinicum Creek would include 
dewatering and excavation related to rock scour protection.  Existing stream hydraulics 
would remain and impacts would largely be temporary due to construction activity 
around existing piers and abutments.  

• Impacts due to encroachment – this alternative maintains existing abutments and piers 
with additional protection against scour that erodes the stream around the existing piers.  
Only minor increased encroachment on Tinicum Creek would take place due to the rock 
scour protection. 

This alternative has the least amount of instream work of all the alternatives and does not alter 
the 25-yr flood elevation of Tinicum Creek.  By maintaining the piers and abutments in place, the 
only instream work proposed is the scour protection and any rehabilitation of the piers and 
abutments to improve structural integrity.  This alternative does not explicitly detail the 
rehabilitation of the substructure that is required (can only assume it is similar to Alternative 4) 
because the narrative focuses on the alternative’s project goal shortcomings rather than the 
work needed to accomplish the particular design intent.  This alternative fails to consider 
environmentally beneficial options for addressing scour conditions which could both protect the 
bridge and enhance stream health. 
 
 
Two-Lane Superstructure Replacement and Substructure Rehabilitation (Alternative 4) 
 
The superstructure replacement and substructure rehabilitation alternative considers the 
rehabilitation of the existing stone masonry substructure units (piers, abutments, and wing walls) 
and the construction of a new superstructure. This alternative features a two-lane superstructure 
with 10-foot travel lanes.  Extensive rehabilitation of the bridge piers is highlighted in this 
alternative with the full replacement of the superstructure. 
 

• Impact due to construction activities – impacts to Tinicum Creek would include 
dewatering and excavation related to rock scour protection and pier rehabilitation.  
Existing stream hydraulics would remain and impacts would largely be temporary due to 
construction activity around existing piers and abutments.  

• Impacts due to encroachment – this alternative maintains existing abutments and piers 
with additional protection against scour that erodes the streambed around the existing 
piers.  Only minor increased encroachment on Tinicum Creek would take place due to 
the rock scour protection. 

Alternative 4 is very similar to Alternative 3 in that the two piers remain in place as do the existing 
abutments.  The alignment of the stream is not altered nor is the hydraulic characteristics since 
piers and abutment locations are not altered.  More instream work may be required if access of 
equipment is needed for the concrete and steel reinforcement of the piers which is not noted in 
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Alternative 3.  Like Alternative 3, this alternative has the same amount of temporary construction 
easement required to complete the reconstruction.  This alternative fails to consider 
environmentally beneficial options for addressing scour conditions which could both protect the 
bridge and enhance stream health. 
 
 
 
One-Lane Bridge Alternative (Alternatives 5) 
 
The existing structure would be replaced with a single lane bridge with a single pier.  The 
proposal involves the replacement of the existing stone masonry substructure units (piers, 
abutments, and wing walls) and the construction of a new superstructure.   
 

• Impact due to construction activities – impacts to Tinicum Creek would include 
dewatering and excavation related to rock scour protection, pier demolition, and a 
single pier construction.  Existing stream hydraulics have the potential to be improved by 
removing one of two piers and stream impacts would largely be temporary due to 
construction activity around existing piers and abutments. Additional information from a 
Hydrology and Hydraulics analysis is necessary to confirm any instream hydraulic benefits 
of removing the existing piers and adding a single pier in a new location. 

• Impacts due to encroachment – this alternative removes existing piers and constructs a 
single pier with additional protection against scour.  Overall, this option reduces the 
amount of encroachment on the stream by the bridge structure but requires more 
instream disturbance to accomplish this result.   

This alternative has the same temporary construction easement area as Alternatives 3 and 4 but 
appears to have much more instream construction.  The 25-yr flood elevation appears to drop 
due to the removal of one of the bridge piers but more detailed information from the H&H 
analysis would be necessary to confirm this observation.  The benefits of such a minor drop in 
flood stage may not justify the extra instream disturbance and construction activity that this 
alternative requires.   
 
Two-Lane Bridge Replacement (Alternative 6) 
 
The bridge replacement alternative consists of a full replacement of the existing structure with a 
new, two-lane superstructure supported on a reinforced concrete substructure.  This alternative 
proposes to replace one pier with a new pier and remove the other existing pier completely.  
Additionally, the abutments would shift, moving the waterway opening by 15 feet. 
 

• Impact due to construction activities – impacts to Tinicum Creek would include 
dewatering and excavation related to rock scour protection, pier demolition, abutment 
reconstruction and relocation, and a single pier construction.  Existing stream hydraulics 
appear to be diminished by removing one of two piers and moving the abutments.  The 
25-yr. flood elevation appears to increase from 199.52 to 200.25 in this alternative.  
Instream impacts would be attributed to the demolition of existing piers and the 
relocation of the bridge abutments.  This alternative has a high level of instream work.  
The pier to be replaced will be rebuilt in the location of an existing pier which will 
minimize impacts to the Tinicum Creek streambed when the pier is rebuilt but the shifting 
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of abutments will create high levels of disturbance at the stream banks and alter the 
waterway opening.  While it appears that the alternative will minimize streambed 
disturbance because of the replacement of an existing pier with a new pier, the 
additional construction activity to demolish two piers and relocate both abutments may 
outweigh this benefit.   

• Impacts due to encroachment – this alternative removes existing abutments and adds a 
single pier with additional protection against scour.  Overall, this option reduces the 
amount of physical encroachment on the stream by the bridge structure but increases 
the hydraulic impacts on the stream from a flooding perspective due to the increase in 
the 25-yr flood elevations.  Other hydraulic characteristics should be examined to 
determine if the large amount of alterations to the abutments and waterway opening 
can be justified from a hydraulic standpoint.  Based on the increase in 25-yr flood 
elevation, the initial observation would be no.  Additional impacts should also be 
considered since stream realignment is likely with the proposed changes.  This would 
accelerate streambank erosion, reduce tree cover do to the loss of trees from incised 
banks, and undercut the area of relocated bridge abutments.  Not enough information is 
provided in this document to thoroughly quantify these impacts so additional study and 
documentation is required. 

This alternative has the same temporary construction easement area as Alternatives 3 and 4 but 
appears to have much more instream construction and impacts.  The 25-yr flood elevation 
appears to increase due to the removal of one of the bridge piers but more detailed information 
from the H&H analysis would be necessary to confirm this observation.  The attempt to realign 
does not appear to provide hydraulic benefits and could increase channel erosion, impacts to 
the bridge itself, and nearby properties.  These risks are not justified nor is the additional instream 
disturbance and construction activity that this alternative requires because the 25-yr flood stage 
is increased with this alternative.  Alternative 6A has all the same characteristics of Alternative 6 
but the lane widths are reduced. 
 
Two-Lane Bridge Replacement over Existing Substructure (Alternatives 6B/7) 
 
The alternative proposes new abutments that would be constructed behind the existing 
abutments to carry all loads from a new two-lane superstructure; this option preserves the 
existing substructure elements. The existing substructure units would be for aesthetic purposes 
only and would not carry any superstructure dead loads or live loads. 
 

• Impact due to construction activities – impacts to Tinicum Creek would include 
dewatering and excavation related to rock scour protection.  Existing stream hydraulics 
would remain up to the 25-yr storm and impacts would largely be temporary due to 
construction activity around existing piers and abutments.  

• Impacts due to encroachment – this alternative maintains existing abutments and piers 
with additional protection against scour that erodes the stream around the existing piers.  
Only minor increased encroachment on Tinicum Creek would take place due to the rock 
scour protection. 

This alternative has the least amount of instream work of all the alternatives (similar to Alternative 
3) and does not appear to alter the 25-yr flood elevation of Tinicum Creek.  By maintaining the 
piers and abutments in place, the only instream work proposed is the scour protection.  Because 
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the bridge is proposed to be a single span, the superstructure will be longer, deeper, and cause 
changes to the floodplain in larger storms which are not proposed for other alternatives.  These 
design characteristics require evaluation to properly evaluate this alternative to others being 
proposed.   
 
Two-Lane Bridge Replacement over Existing Substructure (Alternatives 6C/8) 
 
Alternative 6C/8 considers the replacement of the existing abutments and wing walls and 
preservation of the existing piers. The existing superstructure would be replaced with a new two-
lane superstructure. The existing piers would remain in the channel for aesthetic purposes only. 
 

• Impact due to construction activities – impacts to Tinicum Creek would include 
dewatering and excavation related to rock scour protection and instream/streambank 
impacts due to the rebuilding of the existing wing walls and abutments.  Existing stream 
hydraulics would remain up to the 25-yr storm and impacts would largely be temporary 
due to construction activity around existing piers and abutments.  

• Impacts due to encroachment – this alternative maintains piers with additional 
protection against scour that erodes the stream around the existing piers.  Abutments 
and wing walls are replaced to minimize the length of single span needed.  No 
permanent alterations to instream hydraulics are noted from alternative with the 
exception of the unknown proposed low-chord of the bridge.  Only minor increased 
encroachment on Tinicum Creek itself would take place due to the rock scour 
protection. 

This alternative appears not alter the 25-yr flood elevation of Tinicum Creek.  By maintaining the 
piers and abutments in place, the instream encroachment is the scour protection but instream 
construction would be necessary in and around the stream to reconstruct wing walls and 
abutments.   
 
Conclusions 

 
All alternatives that increase bridge width or approach widths to increase turning radii decrease 
the riparian vegetation present along Tinicum Creek.  A decrease in riparian vegetation can 
destabilize the creek banks and lead to a reduction in erosion protection.   
 
Alternatives 3, 4, and 6B/7 appear to have the least amount of instream construction due to the 
fact that existing bridge piers and abutments will be left in place.  All three will require additional 
scour protection to prevent undermining at piers and abutments.  Stream hydraulics appear to 
remain unchanged from the existing condition in these three alternatives but road approach 
elevations and superstructure depth increases will have an increased impact on larger storm 
flood stages and the overall floodplain for 6B/7.  These elevation changes should be analyzed 
with respect to the floodplain and flood elevations in larger storms.  Documented occurrences 
of local property damage during larger storms indicate that this area is impacted by high flood 
stages.  Because of this, all alternatives should have impacts to the floodplain fully evaluated for 
the 2 to 100 year storms to prevent negative impacts of this bridge design on life and property.  
This document only notes the 25 year elevation on the drawing preventing any conclusions to 
be made as to potential impacts to nearby floodplains and property.  The larger storms, final 
elevations of the bridge superstructure, and road approach slopes and elevations should be 
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evaluated for any alternative listed due to the potential to impact the floodplain and adjacent 
property owners.   
 
Alternatives 3 and 4 appear to have similar instream impacts to each other due to the required 
rehabilitation of the piers to maintain them as loadbearing supports for the bridge in question.  
These alternatives propose no changes to the floodplain.  Because of the narrative’s lack of 
information, Alternative 3’s bridge design did not appear to be fully evaluated within the 
narrative.  This could be because it does not address PennDot’s design intent of the bridge 
replacement. 
 
Any alternative that impacts instream hydraulics negatively should not be considered.  These 
alternatives include 1, 2, 6, and 6A. Alternatives that do not avoid hydraulic impacts to stream 
flow should be avoided if acceptable alternatives are available.  Alternative 5 is the only 
alternative that lowers the 25-yr flood elevation from existing.  Alternatives 6 and 6A propose to 
relocate the stream channel which has both negative impacts to stream hydraulics but also 
appears to put the western streambank in jeopardy of experiencing increased streamflow 
velocities due to channel migration.  Streambank impacts with this alternative need to be 
studied more closely. 
 
The alternatives with the largest instream or streambank impacts are alternatives 5, 6, 6A, and 
6C/8 due to the increased construction requirements to either the piers or abutments.  
Alternatives that do not minimize this need for instream construction should be avoided if 
acceptable alternatives are available. All options considered should include the use of natural 
channel design and stream restoration principles and strategies for addressing the scour and 
erosion issues around the piers and along the banks associated with the bridge.  Erosion and 
scour practices that harm the instream water quality or the physical characteristics of creek 
should not be considered. 
 
Meliora Design will follow up this document review with a review of existing conditions to further 
evaluate the current bridge configuration.  By evaluating existing impacts and flooding 
conditions at the location of the Headquarters Road Bridge, we will be better able to provide 
analysis and further comment on the alternatives documented in the Determination of Effects 
Report. 
 
If you have any other questions or need additional information, I can be reached at  
(610) 933-0123 or MarcH@melioradesign.com.   
 
Sincerely yours, 

Marc Henderson, PE 
 
cc:   
Michele C. Adams, P.E., LEED AP, President 
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MEMORANDUM	

VIA	EMAIL	

	
To:	 Maya	van	Rossum,	Delaware	Riverkeeper	 	
	
From:	 Mary	Paist-Goldman,	P.E.	
	 	 	 	 	
Subject:	 Report	on	potential	stream	impacts	from		
	 Sheep	Hole	Road	bridge	replacement	
	 Tinicum	Township,	Bucks	County,	Pennsylvania	
	 Princeton	Hydro	Project	No.	1020.017	
	 	
Date:	 July	7,	2016	 	
	 	 	

Pursuant	to	your	request,	Princeton	Hydro	has	completed	a	site	assessment	of	the	
Headquarters	Road	Bridge	at	Sheep	Hole	Road.		Our	review	included:	

• Determination	of	Effects	Report	(DOE)	prepared	by	PennDOT	dated	November	2015.	
• A	memorandum	by	A.D.	Marble	and	Company	dated	June	20,	2016.		
• A	Comment	Response	Document	prepared	by	PennDOT	and	dated	June	23,	2016	
• Photos	taken	by	pH	staff	on	January	17,	2016	
• Site	walk	and	photos	taken	by	pH	staff	on	June	29,	2016.	

Based	on	the	reviewed	documents,	it	appears	that	PennDOT	is	recommending	Alternative	6	as	
described	in	the	DOE	for	final	design	of	the	Sheep	Hole	Road	bridge.		In	summary,	Alternative	6	
includes	the	following	elements:	

§ Alternative	6	requires	0.014	acres	of	ROW	acquisitions	but	this	does	not	appear	to	
include	acquisitions	necessary	for	the	new	alignment	to	meet	existing	grade	on	the	
western	side.		

§ There	is	a	proposed	0.042	acres	of	Temporary	Construction	Easement	in	the	Ridge	
Valley	Rural	Historic	District.	

§ Alternative	6	will	result	in	an	increase	in	468	square	feet	in	impervious	area,	an	
increase	of	33%.			

§ Based	on	the	Alternative	3	(which	includes	maintaining	the	existing	substructure	and	
rehabilitating	it;	DOE	Figure	7)	and	Alternative	6	(“Two-Lane	Bridge	Replacement;	
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DOE	Figure	10)	cross	sections,	the	proposed	bridge	replacement	will	result	in	an	
increase	of	0.73	feet	in	water	surface	elevation	in	the	25-year	event.			

§ If	Alternative	6	is	anticipated	to	increase	the	25-year	water	surface	elevation	by	0.73	
feet	over	Alternative	3,	it	is	likely	that	the	100-year	water	surface	elevation	will	also	
be	impacted.		(It	is	noteworthy	that	the	DOE	mentions	that	Alternative	2	would	
increase	the	100-year	floodplain	elevation,	but	no	such	discussion	was	included	for	
the	other	alternatives.)			

Below	are	anticipated	environmental	impacts	resulting	from	the	various	alternatives	
proposed	for	implementation	of	the	bridge	replacement	described	in	the	DOE:			

§ The	proposed	increase	in	impervious	area	will	result	in	an	increase	in	the	rate	and	
volume	of	runoff	entering	the	stream	in	the	vicinity	of	the	bridge.		This	could	lead	to	
increased	erosion	in	and	around	the	bridge	within	the	stream.		Since	the	footprint	of	
disturbance	is	increasing,	the	disturbed	lands	during	construction	will	result	in	
compaction	in	areas	not	designated	as	impervious.		This	will	result	in	further	
increases	in	the	volume	and	rate	of	runoff.		

§ The	increase	in	impervious	surfaces	will	also,	during	periods	of	higher	temperatures,	
increase	the	temperature	of	the	runoff	entering	the	creek,	which	is	detrimental	to	
sensitive	fish	and	other	aquatic	organisms.	

§ In	discussion	of	Alternative	2,	the	DOE	report	references	a	change	in	water	surface	
elevation	for	the	25-year	event,	however,	the	hydraulic	modeling	was	not	provided	
and	no	additional	storm	events	were	noted.		The	existing	conditions	plan	does	not	
indicate	the	water	surface	elevation	anywhere	so	it	is	difficult	to	ascertain	how	the	
proposed	water	surface	elevation	was	determined.		The	increase	in	water	surface	
elevation	is	of	concern	as	the	geometry	in	the	channel	is	changing,	which	can	
indicate	changes	in	velocity	and	shear	stress	in	the	vicinity	of	the	bridge.		These	
changes	can	indicate	increases	in	erosion	and	scour	potential.	

§ The	existing	bridge	opening	(between	abutments,	minus	piers)	for	the	existing	
bridge	(neglecting	the	temporary	erosion	protection)	is	63	feet.		The	proposed	
bridge	opening	for	Alternative	6	is	73	feet.		The	existing	configuration	has	two	piers	
while	Alternative	6	reduces	it	to	one	pier.		PennDOT	is	claiming	that	the	removal	of	
one	pier	reduces	the	scour	at	that	pier,	thus	improving	downstream	water	quality.		It	
is	true	that	scour	at	that	former	pier	location	will	be	reduced,	but	what	they	have	
failed	to	acknowledge	is	the	potential	increase	in	scour	just	upstream	of	the	bridge	
as	a	result	of	the	larger	opening.		The	large	sand/gravel	bars	that	currently	exist	
upstream	of	the	bridge	are	likely	present	because	of	the	existing	bridge	
configuration.		If	the	bridge	opening	is	expanded,	there	is	potential	that	the	
upstream	sediment	will	mobilize	until	a	new	stable	equilibrium	is	reached.		Because	
of	this	potential	to	mobilize	upstream	sediment,	the	proposed	bridge	alignment	may	
increase	scour	in	the	creek	from	existing	conditions.		Since	no	hydraulic	modeling	for	
the	existing	and	proposed	alternatives	has	been	provided,	insufficient	information	
and	justification	has	been	provided	regarding	scour	potential	in	and	around	the	
bridge.		The	proposed	west	abutment	and	road	raises	the	existing	road	elevation	
approximately	2.5	feet	but	the	full	extent	of	that	fill	(including	intrusions	into	
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neighboring	properties	and	into	the	floodplain)	are	not	included.		Fill	in	the	overbank	
of	the	creek	can	result	in	changes	to	water	depths	during	flood	events	as	well	as	
velocities.		These	impacts	can	be	detrimental	depending	on	the	magnitude	of	the	
changes.		This	is	another	example	of	the	myopic	approach	focused	only	on	the	
impact	at	the	bridge	rather	than	overall	impacts	to	the	stream	and	watershed	area.		
The	potential	impacts	should	be	detailed	to	ensure	compliance	with	the	existing	
PennDOT	antidegradation	policy.			

§ The	pasture	to	the	west	of	Tinicum	Creek	appears	to	be	within	the	FEMA	100-year	
flood	zone	A.		Extension/raising	of	the	western	approach	road	as	proposed	by	
PennDOT	may	result	in	fill	within	the	floodplain.		Fill	in	floodplain	areas	reduces	the	
overall	available	conveyance	area	and	can	impact	the	overall	flood	flow	patterns	in	
the	system.		These	changes	can	increase	velocities	and	create	erosion	in	overbank	
areas	in	and	around	the	fill.	 

§ The	Tinicum	Creek	is	an	EV	waterway	warranting	level	4	Post	Construction	
Stormwater	Management	(PCSM).	Level	4	PCSM	includes:		

o reducing	post-construction	runoff	peak	rate	to	pre-construction	runoff	peak	
rate	for	the	1-yr	through	100-yr	storm	events,		

o reducing	runoff	volume	for	2-yr	24-hr	storm	events	and	smaller,	and	water	
quality	analyses	for	TSS	and	TP.		

The	Determination	of	Effects	Report	does	not	address	these	requirements.	
§ The	existing	cross	section	shown	in	Figure	3	does	not	accurately	portray	the	existing	

ground	line	in	the	stream	and	also	does	not	include	the	current	scour	protection	that	
is	in	place.			

§ The	following	assertion	from	the	Determination	of	Effects	Report	for	Alternative	6	is	
not	demonstrated	by	PennDOT’s	analysis:		

“The	permanent	condition	is	a	benefit	to	the	hydraulics	of	Tinicum	Creek,	as	
the	reduction	of	potential	scour	would	improve	water	quality	by	reducing	
the	deposition	of	sediment	in	this	Exceptional	Value	stream.	This	alternative	
would	also	improve	the	free-flowing	nature	of	the	creek	through	the	
removal	of	two	piers	and	the	repositioning	of	the	western	abutment	outside	
of	the	stream	channel.”			

While	the	change	from	two	piers	to	one	pier	reduces	the	scour	potential	at	the	
location	of	the	removed	pier,	the	extent	to	which	the	scour	changes	with	the	
proposed	design	was	not	provided.		And	in	fact,	given	the	anticipated	shifting	of	the	
west	abutment	into	the	existing	banks,	there	is	a	significant	potential	for	increased	
scour	in	and	around	the	west	abutment.			

§ The	close	proximity	of	the	downstream	pasture	and	fenceline	to	the	stream	makes	the	
proposed	alignment	of	primary	concern.		Given	the	potential	for	sediment	mobilization	
both	in	the	form	of	bed	and	bank	materials	resulting	from	the	change	in	bridge	
configuration,	a	comprehensive	geomorphic	study	should	be	undertaken	to	best	
quantify	the	sediment	losses	and	stream	impacts	caused	by	the	proposed	bridge	
realignment	in	Alternative	6.	This	is	primarily	due	to	the	shifting	of	the	west	abutment.		
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The	Determination	of	Effects	Report	notes	that	over	time,	the	stream	has	started	to	
shift	its	alignment	towards	the	west	abutment,	destabilizing	the	upstream	banks.			

§ In	its	current	configuration,	the	western	cell	of	the	bridge	(between	the	abutment	and	
the	pier)	contains	the	stream	thalweg	(the	thalweg	is	a	line	drawn	to	join	the	lowest	
points	along	the	entire	length	of	a	stream	bed	or	valley	in	its	downward	slope,	defining	
its	deepest	channel.)	and	majority	of	the	flow.		The	west	abutment	serves	to	redirect	
the	thalweg	back	towards	the	center	of	the	channel.		This	redirection	keeps	the	thalweg	
in	the	middle	of	the	channel	and	keeps	the	stream	energy	off	of	the	banks	and	no	
erosion	of	the	banks	in	this	area	is	currently	evident.			

§ Moving	the	abutment	15	feet	to	the	west	may	have	immediate,	temporary	reductions	
to	scour	of	the	abutment	itself,	however,	it	will	result	in	an	overall	shift	in	the	stream	
thalweg	to	the	west	and	into	the	downstream	bank.		This	will	ultimately	result	in	an	
increase	in	scour	in	the	vicinity	of	the	bridge	and	the	abutment	itself.		Potential	loss	of	
the	banks	could	extend	for	500	feet	downstream	of	the	bridge	and	be	as	wide	as	30	feet	
depending	on	the	amount	of	trees	that	are	compromised	and	lost	as	a	result	of	
increased	pressure	on	the	banks.	

§ The	proposed	approach	lacks	consideration	of	the	antidegradation	policies	in	effect	to	
protect	EV	streams	like	the	Tinicum	Creek.			

§ Among	the	many	deficiencies,	the	PennDOT	analyses	fail	to	give	due	consideration	to	
shifts	in	stream	alignment	at	this	location	and	the	potential	detrimental	impacts	
resulting	from	the	shift	that	will	result	from	the	proposed	Alternative	6.		These	changes	
should	be	assessed	from	a	hydrologic	and	hydraulic	analysis	as	well	as	consideration	of	
changes	to	the	potential	Bank	Erosion	Hazard	Index	in	the	stream.	

§ The	shift	in	stream	thalweg	has	the	potential	to	endanger	the	integrity	of	the	existing	
tree	line,	fence,	and	pasture	downstream	of	the	bridge.		There	are	alternative	practices	
beneficial	to	stream	health	and	water	quality	that	could	provide	more	protection	to	the	
downstream	section	and	encourage	flow	to	remain	in	the	current	center	of	the	channel.			

§ Although	from	a	1-D	hydraulic	modeling	perspective,	the	bridge	opening	itself	does	not	
have	an	impact	on	downstream	scour,	the	realignment	of	the	bridge	opening	15	feet	to	
the	west	shifts	the	trajectory	of	the	flow	from	the	middle	of	the	channel	directly	into	the	
existing	bank.		The	bank	on	river	right	is	currently	a	narrow	stand	of	mature	trees	in	very	
close	proximity	to	an	agricultural	fence	line	and	active	pasture;	shifting	the	flow	towards	
that	bank	will	very	likely	destabilize	it,	resulting	in	the	loss	of	existing	trees	and	
herbaceous	vegetation,	the	fence,	and	part	of	the	private	pasture.		Figure	10	does	not	
address	this	potential	loss	from	erosion	of	private	property	and	established	vegetation.		
This	sediment	would	mobilize	downstream,	potentially	causing	issues	for	aquatic	
organisms,	changing	flow	patterns,	and	raising	concerns	about	water	quality.			

§ In	response	to	PennDOT’s	statement	that	the	bridge	scour	will	be	addressed	using	
riprap,	we	offer	the	following: 

o Riprap	installation	is	the	standard	practice	in	and	around	bridges	to	address	
scour,	however,	there	are	other	alternatives	that	could	be	utilized	that	take	into	
consideration	the	natural	function	of	the	stream	and	also	provide	scour	benefits.		
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Use	of	rock	and	large	woody	debris	can	be	employed	to	provide	both	habitat	for	
fish	species	and	aquatic	organisms	while	still	ensuring	scour	protection. 

o In	addition,	while	all	streams	shift	their	positions	over	time,	it	is	unnecessary	to	
realign	the	bridge	opening	to	“catch”	the	moving	stream.		Standard	natural	
channel	design	measures	could	be	installed	upstream	of	the	bridge	to	direct	flow	
into	the	center	of	the	stream	channel	and	take	the	pressure	off	of	the	river	right	
bank.		There	are	various	configurations	of	vanes	made	with	stones	or	logs	that	
span	all	or	part	of	the	channel	that,	when	appropriately	designed	and	installed	
could	safely	redirect	flows	into	the	existing	channel	without	compromising	the	
current	bridge	configuration	or	the	downstream	property	owner.			 

§ Per	PADEP’s	Chapter	105,	Subchapter	C.	Culverts	and	Bridges,	the	following	must	be	
addressed	for	all	bridges	and	culverts. 

§ Per	§105.161	the	following	are	the	design	criteria	for	determining	hydraulic	capacity	
“(a)		Bridges	and	culverts	shall	be	designed	and	constructed	in	accordance	with	the	
following	criteria:	

(1) The	structure	shall	pass	flood	flows	without	loss	of	stability.	
(2) The	structure	may	not	create	or	constitute	a	hazard	to	life	or	property,	or	both.	
(3) The	structure	may	not	materially	alter	the	natural	regimen	of	the	stream.	
(4) The	structure	may	not	so	increase	velocity	or	direct	flow	in	a	manner	which	

results	in	erosion	of	stream	beds	and	banks.	
(5) The	structure	may	not	significantly	increase	water	surface	elevations.	
(6) The	structure	shall	be	consistent	with	local	flood	plain	management	programs.	

	
Alternative	6	as	described	elsewhere	in	this	report	has	the	potential	to	impact	the	
stability	downstream	of	the	bridge	as	well	as	direct	flow	in	a	manner	which	would	result	
in	erosion	of	the	streambank.	

§ (b)		In	determining	flood	flows	and	frequencies	for	purposes	of	this	subchapter,	
hydrologic	analysis	shall	be	by	methods	generally	accepted	in	the	engineering	
profession.	
Insufficient	information	has	been	provided	to	determine	if	this	condition	can	be	
complied	with.	

§ Per	§105.165	Bridge	Abutments	
(a)	Bridge	abutments	shall	be	set	well	into	the	banks	in	such	manner	as	to	assure	
minimal	increase	in	flood	elevations	
(b)	Bridge	abutments	shall	be	aligned	with	the	flow	of	the	stream.		The	Department	may	
require,	the	construction	of	wing	walls	at	the	upstream	side	of	the	bridge	to	assist	in	
directing	flood	flows	through	the	bridge	opening.	
	
The	proposed	bridge	abutment	on	river	right	has	not	been	aligned	with	the	current	flow	
of	the	stream	and	will	result	in	potential	downstream	erosion	as	previously	discussed.		
Given	the	sensitive	nature	of	the	historic	district	and	potential	destabilization	of	the	
existing	agricultural	use,	the	incorporation	of	natural	channel	design	measures	should	
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be	considered	and	redirection	of	the	stream	away	from	the	banks	instead	of	
encouraging	the	stream	to	flow	towards	the	downstream	banks	should	be	encouraged.	
	
	

		

	

	

	

	

	

	



 

MEMORANDUM 

VIA EMAIL 
 
To: Maya van Rossum, Delaware Riverkeeper  
 
From: Mary Paist-Goldman, P.E. 
     
Subject: Response to PennDOT comments on  
 Sheep Hole Road bridge replacement 
 Tinicum Township, Bucks County, Pennsylvania 
 Princeton Hydro Project No. 1020.017 
  
Date: January 12, 2017  
   

 
Princeton Hydro offers the following responses to the comments in the August 22, 2016 PennDOT 
response letter to DRKN regarding the Sheep Hole Road Bridge.  Specific responses are given to 
comments 6 through 10 of the PennDOT letter as they pertain to the prior report prepared by Princeton 
Hydro personnel. 
 
6. “Natural stream channel design and stream restoration are important solutions that solve the 
erosion and scour problems, and negate the need for the proposed damaging infrastructure” 
Thank you for the examples of stream restoration provided, unfortunately there appears to be no 
specifics given as to the DRKN’s recommendations for natural channel design as it relates to 
Headquarters Road (which restoration technique, length of impact to the stream). PennDOT will review 
the application of the methods such as live stakes, soil and brush layering and riparian plantings and 
incorporate them as appropriate to enhance surrounding habitat due to the Exceptional Value of Tinicum 
Creek. The application of these treatments in the immediate vicinity of the bridge can also be discussed 
during the upcoming consulting party meeting as a mitigation and minimization measure. Details of this 
mitigation will be finalized as design work progresses and discussed with the permitting agencies as 
design progresses. 
 
Response: Specific stream channel restoration techniques should be designed by PennDOT’s 
consultants.  Based on the information provided, Princeton Hydro can offer limited guidance and 
recommendations at this time.  In particular, the use and design of bioengineering techniques and 
other natural channel stabilization techniques rely heavily on the stream velocities and shear stresses 
during channel forming flows.  Channel forming flows are typically between the 1- and 2-year storm 
events, however the data PennDOT analyzed does not include flows at this level.  A flow was analyzed 
for the 2.33-year storm event, however no written documentation was included to explain why this 
storm was included in the analysis and the results generated from the model for this event were not 
discussed.  Due to lack of other available information, this was used to assess the viability of 
bioengineering design solutions for the stream.   
 

Scientists, Engineers & 

Environmental Planners 

Designing Innovative 

Solutions for Water, 

Wetland and Soil 

Resource Management 



2 | P a g e  
 

7. “PennDOT’s failure to consider impacts and solutions beyond the narrow project area it has 
designated prevents mandated consideration of effective options, and of direct and indirect impacts to 
the creek” 
Your comment primarily relates to impacts to the stream caused by the recommended replacement 
alternative and Princeton Hydro’s memo submitted on July 8th. A preliminary analysis of the existing and 
proposed conditions was conducted as part of the pre-application process for the waterway permit 
application. A variety of alternatives were studied as part of the preliminary analysis and compared to 
existing conditions. The preliminary analysis will be finalized as design progresses and will be submitted 
as part of the waterway permit application during final design. 
 
The extensive level of impact described in your letter and Princeton Hydro’s memo is not anticipated to 
occur based on this preliminary analysis. After the final analysis is conducted, PennDOT will perform 
coordination with the permitting agencies to review the results and, if needed based on the analysis, will 
propose stream stabilization measures to ensure the long term stability of adjacent banks and the 
proposed structure. Specific concerns raised in the Princeton Hydro memo are addressed in the below 
comment responses. 
 
Response:  Our comments are based on field visits and the limited available information on the 
preliminary hydrologic and hydraulic assessment.  As stated previously, moving the abutment 15 feet 
to the west may have immediate, temporary reductions to scour of the abutment itself, however, it 
will result in an overall shift in the stream thalweg to the west and into the downstream bank.  The 
revised alignment of the bridge has the potential to increase erosion of this bank due to a redirection 
of the thalweg and no information regarding velocities and shear stresses during channel forming 
flows has been provided for review that would prove otherwise.  The preliminary analysis completed 
by PennDOT indicates an increase in velocity for all of the alternatives analyzed, however, it should be 
noted that no existing conditions detailed HEC-RAS output was provided with the report.  The 
smallest increase in velocities was noted under Alternative 1 and recommended Alternative 1.  
According to the study completed by Urban Engineers in February 2012, “Alternative 1 shows the 
lowest velocity increases; which should be minimized to avoid erosion of stream beds and banks as 
directed the Code.”  In general the reported velocities are significant downstream of the bridge and 
would result in shear stresses that would cause erosion. 
 
8. “There is no demonstration that flood levels would be reduced by Alternative 6” 
A preliminary H&H analysis was conducted and will be finalized as part of the permit application for this 
project. As discussed in the comment response document, removal of the pier and the eastern abutment 
from the stream is anticipated to result in lower flood elevations and reduced potential for debris 
buildup. 
 
Response:  Flood levels upstream of the bridge appear to decrease based on the preliminary study 
completed, however, downstream flood levels were constant for all scenarios modeled including 
existing conditions.  The study notes that no water surface elevation data was available to set 
downstream boundary conditions, so normal depth was assumed.  Because of this assumption and 
the short distance of stream modeled, the downstream predicted water surface elevations may not be 
accurate.  It is recommended that the bridge model extend a minimum of 1,000 feet downstream of 
the bridge and that existing water surface information be utilized to calibrate the model where 
possible. 
 
9. “PennDOT has failed to undertake the stream impact analyses necessary to support alternative 6. 
The proposed after the fact analysis fails to fulfill the requirements of law. As such, demolition-
replacement is not supported by the record.” A preliminary H&H analysis was conducted and will be 
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finalized as part of the permit application for this project. Many of the concerns brought forth by 
Princeton Hydro will be addressed as the design of the project progress through a final H&H analysis, 
antidegradation analysis, and erosion and sediment pollution control design. Pre and post conditions 
surrounding the structure will be analyzed to ensure that the proposed structure is in compliance with 
State and Federal regulations. All of this documentation and analysis will be completed in preparation for 
obtaining State and Federal waterway permits in coordination with the Department of Environmental 
Protection and the Army Corps of Engineers. 
 
Response:  Since basic information regarding assessment of low impact stream stabilization 
techniques is not included in the information provided, it is impossible to state whether stream 
impacts resulting from Alternative 6 would meet the antidegradation policy. 
 
10. “Concerns regarding piers seems disproportionate and biased, as does the disregard for expert 
comments on associated issues.” 
While removal of a pier from the stream is discussed in the analysis of alternative 6 as an improvement 
to the overall hydraulic condition of the structure, it is the combination of this pier removal and the 
subsequent reduction in debris buildup potential with the shifting of the western abutment outside of the 
stream channel which results in the overall improved condition. 
 
Your statement that “experts have noted that alt. 6 will increase water surface elevations in the 25 year 
event…will materially alter the natural regimen of the stream…will increase velocity and/or direct flows 
in a manner that will result in erosion of beds and banks…will adversely impact floodplains…” appears to 
be in reference to the opinions of Princeton Hydro submitted with the July 8th material provided by the 
DRKN. While your summary of Princeton Hydro’s opinion appears as a matter of fact, the statements 
offered by Princeton Hydro is incomplete and does not include any technical analysis to substantiate 
their opinions. As an example, Princeton Hydro indicates that moving the western abutment of the 
bridge outside of the existing stream channel “…will ultimately result in an increase in scour in the 
vicinity of the bridge and abutment itself. Potential loss of the banks could extend or 500 feet 
downstream of the bridge and be as wide as 30…” however no analysis is provided to verify this 
conclusion. Additionally, while Princeton Hydro offers opinions on the potential impacts of the preferred 
alternative, there is no engineering seal or signature on their memo confirming that a licensed engineer 
has reviewed their opinions. As indicated above, a preliminary H&H analysis was conducted to determine 
potential impacts of a variety of alternatives to assess potential increases in velocity, flood elevations, 
scour, etc. 
 
While it is accurate to say that these aspects should be studied further, we do not anticipate the level of 
impacts described by Princeton Hydro and in your cover letter will occur. A finalized H&H analysis will be 
conducted to confirm that the stream and adjacent banks will not be negatively affected. Should the final 
analysis find that a velocity increase could occur to an extent that may encourage erosion of the 
surrounding banks, mitigating actions will be taken such as reinforcing adjacent banks using measures 
sensitive to the Exceptional Value quality of the stream. Based on the preliminary analysis however, an 
increase, if any, is anticipated to be minimal and contained to immediately adjacent to the structure, not 
“500 feet downstream of the bridge and ….as wide as 30 feet” as described by Princeton Hydro. 
Regarding the placement rip-rap and your assertion that it will negatively impact the stream, this 
concern can be addressed by choking the rip-rap with fill material. Rip-rap can be further enhanced by 
seeding it with a riparian seed mixture which can improve habitat along the stream banks adjacent to 
the structure. Additionally, the increase in impervious area will be minimal and will not result in a new 
point source discharge to the creek. Water from the roadway will continue to drain off the roadway 
shoulders and down into the stream resulting in limited impact to water quality. Any additional potential 
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impacts can be further mitigated through the introduction of vegetated swales or the introduction of a 
riparian seed mixture. Details such as these will be finalized as design progresses. 
 
Response:  The water surface elevations shown on Figures 7 and 10 in the Determination of Effects 
prepared by PennDOT, show an increase in water surface elevation at the bridge during the 25-year 
storm event of 0.73 feet.  Even though no 25-year storm water surface elevation is shown on the 
existing conditions figure, it can be inferred that the water surface elevation shown on Alternative 3 
would be the same under existing conditions since this alternative does not change the channel 
geometry at the bridge.  PennDOT has provided insufficient data to support or substantiate the claim 
that “an increase, if any, is anticipated to be minimal and contained to immediately adjacent to the 
structure.” 
 
The hydrologic and hydraulic analysis prepared by Urban Engineers in February 2012 includes a 
summary table which contradicts the information provided in the DOE on Figure 10.  The water 
surface elevation reported for the 25-year event on Figure 10 is 200.25, which does not appear in the 
detailed hydrologic analysis prepared by Urban Engineers in 2012. 
 
With regard to PennDOT’s comment on credentials of Princeton Hydro, it is important to note that 
Princeton Hydro has not prepared a detailed H&H analysis of the stream nor have we completed 
detailed engineering studies or designs to prepare our reports; as such, a signature and seal of a 
licensed professional engineer is not required nor would such a seal be appropriate at this time.  
Nevertheless, we offer the following summation of the author’s credentials.  All of these comments as 
well as those prepared in the July 8, 2016 memorandum were generated by Mary Paist-Goldman, P.E. 
and under the direct supervision of Ms. Paist-Goldman.  She is a licensed professional engineer in the 
Commonwealth of Pennsylvania in addition to the States of New Jersey and New York.  Mary has 
more than 15 years of experience in water resources engineering, specializing in stormwater 
management, floodplain management, stream restoration and stabilization, dam removal, wetland 
design and mitigation, and regulatory compliance. She routinely develops, adapts, and troubleshoots 
hydrologic and hydraulic models for all project types for a wide range of industry standard software. 
In addition, she is highly skilled in the development and assessment of pollutant loading models. Mary 
also routinely designs wetland mitigation and restoration projects in both fluvial and estuarine 
environments working hand in hand with the company's restoration ecologists. She is highly skilled in 
the design, permitting, and construction of a variety of stormwater, riverine, wetland, and 
wastewater management systems with an emphasis on low impact development and green 
infrastructure.   
 
Placement of riprap in a stream channel should be considered a last resort for stream stabilization on 
an Exceptional Value stream.  The need for riprap in EV streams should be limited to protection of 
infrastructure only when necessary.  Riprap (much like concrete liners and gabion baskets) is a rigid 
engineering measure employed to inhibit movement of the stream that could negatively impact the 
infrastructure for which the measure is trying to protect.  In the August 22nd letter, PennDOT states 
that there are methods to reduce the negative impacts to the stream by placing riprap and includes 
examples such as “choking the rip-rap with fill material” and “seeding it with a riparian seed mixture 
which can improve habitat along the stream banks adjacent to the structure.”  Using fill material to 
“choke” rip-rap is not sufficient to reduce negative impacts on the stream.  Riprap’s angular nature 
does not allow for fully choking of voids and the use of unspecified fill material does not achieve any 
habitat benefits.  PennDOT has plans to put topsoil in the riprap to ensure germination of seed, 
however, in EV streams, optimal bank habitat typically includes tree canopy to reduce temperature in 
the stream for fisheries and macroinvertebrates.  If the velocities and shear stresses allow, the use of 
bioengineering methods such as soil wraps and lives stakes and/or toe wood are desired.  If the 
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anticipated scour is too high, there are alternative scour countermeasures that should be considered 
including the use of vane structures, engineered riffles, and other similar techniques that provide 
habitat enhancement for fish species. 
 
 





























 
 

 

 
November 15, 2016 
 
 
Chuck Barscz 
National Park Service 
U.S. Custom House 
200 Chestnut Street 
Philadelphia, PA 19106  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Maryann Naber, Sr. Program Analyst/FHWA Liaison 
Advisory Council on Historic Preservation 
401 F Street NW 
Washington, D.C. 20001-2637  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Robert Casey, Senator 
c/o Kurt Imholf, Regional Representative 
U.S. Senator Robert Casey, Jr. 
2000 Market Street, Suite 1870 
Philadelphia, PA 19103  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Mike Fitzpatrick, Representative 
c/o Stacey Mulholland, District Director 
U.S. House of Representatives - 8th Congressional District of PA 
1717 Langhorne Newtown Road, Suite 400 
Langhorne, PA 19047  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Nicole Minnichbach 
U.S. Army Corps of Engineers, Philadelphia District 
Wanamaker Building 
100 Penn Square East 
Philadelphia, PA 19107  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Todd Schaible 
U.S. Army Corps of Engineers, Philadelphia District 
Wanamaker Building 
100 Penn Square East 
Philadelphia, PA 19107  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Christian Vlot, Water Pollution Biologist, Waterways and Wetlands 
PA Department of Environmental Protection - Southeast Region 
2 East Main Street 
Norristown, PA 19401-4915 
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Charles McIllhiney Jr., Senator 
Tammi Mancuso, Administrative Assistant 
PA State Senate - 10th District 
22 S. Main Street, Suite 220 
Doylestown, PA 18901  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Bob Mensch, Senator 
c/o Lisa Walter, Chief of Staff 
PA State Senate - 24th District 
404 Main Street, Suite A 
Pennsburg, PA 18073-1502  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Marguerite Quinn, Representative 
c/o Diane Smith 
PA House of Representatives - 143rd District 
1032 North Easton Road 
Doylestown, PA 18902  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Barbara Frederick, Historic Preservation Supervisor 
Pennsylvania Historical and Museum Commission 
400 North Street, 2nd Floor 
Harrisburg, PA 17120-0093  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
James Sabath, Interim Township Manager 
Tinicum Township 
163 Municipal Road 
Pipersville, PA 18947  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
John Blanchard, Township Supervisor 
Tinicum Township Board of Supervisors 
163 Municipal Road 
Pipersville, PA 18947  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Vincent Dotti, Township Supervisor 
Tinicum Township Board of Supervisors 
163 Municipal Road 
Pipersville, PA 18947  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Rich Rosamilia, Township Supervisor 
Tinicum Township Board of Supervisors 
163 Municipal Road 
Pipersville, PA 18947  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Janine Black, Chairperson 
Tinicum Township Historical Commission 
226 East Dark Hollow 
Pipersville, PA 18947  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Robert Stanfield, Chair 
Tinicum Township EAC 
29 Ledge Lane 
Pipersville, PA 18947  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Michael A. Smith, President 
Tinicum Creek Watershed Association 
P.O. Box 400 
Ottsville, PA 18942  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Damon Aherne 
Tinicum Creek Watershed Association 
1057 River Road 
Upper Black Eddy, PA 18972-9104 
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Maya K. van Rossum, Delaware Riverkeeper 
Delaware Riverkeeper Network 
925 Canal Street, 7th Floor 
Bristol, PA 19007  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Jeff Keller, Trustee 
Tinicum Conservancy 
P.O. Box 206 
965 River Road 
Upper Black Eddy, PA 18972  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Kitty Henderson, Executive Director 
Historic Bridge Foundation 
P.O. Box 66245 
Austin, TX 78766  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Evelyn Aherne 
P.O. Box 18 
27 Headquarters Road 
Erwinna, PA 18920  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
James Ambrogi 
P.O. Box 117 
34 Headquarters Road 
Erwinna, PA 18920  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Kathryn Ann Auerbach 
16 Center Road 
Upper Black Eddy, PA 18972  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Samantha Beattie and Stephen Smith 
414 Headquarters Road 
Erwinna, PA 18920  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Jerome and Kristine Becker 
P.O. Box 20 
569 Headquarters Road 
Erwinna, PA 18920  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Charles Boone 
73 McCann Drive 
Ottsville, PA 18942  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Boyce Budd 
160 Geigel Hill Road 
Erwinna, PA 18920  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Timothy Cashman 
6 Quail Lane 
Ottsville, PA 18942  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Louis and Janet Cicalese 
629 Headquarters Road 
Ottsville, PA 18942  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Robert and Judith Esch 
3 Quail Lane 
Ottsville, PA 18943  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Daniel and April Green 
622 Headquarters Road 
Ottsville, PA 18942  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Chris Hackley 
33 McCann Drive 
Ottsville, PA 18942  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Marilyn Herd 
1 Quail Lane 
Ottsville, PA 18942  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Kevin Joy 
P.O. Box 522 
Solebury, PA 18963  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Holly Krupp Kelly 
81 McCann Drive 
Ottsville, PA 18942  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Marion and Neil Kyde 
15 Tankhannen Road 
Ottsville, PA 18942  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Richard and Stana Lennox 
244 Headquarters Road 
Erwinna, PA 18920  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Norman MacArthur 
P.O. Box 107 
Erwinna, PA 18920  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
F.A. Morgan 
P.O. Box 110 
Erwinna, PA 18920  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Brian Murphy 
8 Annawanda Road 
Ottsville, PA 18942  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Graham Place 
505 Headquarters Road 
Erwinna, PA 18920  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Mary and Amleto Pucci 
P.O. Box 78 
258 Headquarters Road 
Erwinna, PA 18920  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Joan Ramage-Macdonald 
280 Headquarters Road 
Erwinna, PA 18920  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Charles Reichner 
P.O. Box 2336 
267 Rock Ridge Road 
Revere, PA 18972  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
David Rothschild 
61 Sheephole Road 
Ottsville, PA 18942  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Vladimir and Jesse Salamun  
325 Headquarters Road 
Erwinna, PA 18920  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
John Salerno 
649 Headquarters Road 
Ottsville, PA 18942  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Bruce Wallace 
84 Sheep Hole Road 
Ottsville, PA 18942  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 



 
 

 

 
November 15, 2016 
 
Paul Wieand and June Rothkopf 
196 Red Hill Road 
Ottsville, PA 18942  
 
REFERENCE: Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek  

   Tinicum Township, Bucks County, PA (MPMS 13716) 
 

Dear Section 106 Consulting Party: 
 

On behalf of FHWA and PennDOT, we are sending you the Section 106 Mitigation and 
Minimization Memo for your review and comment.  This memo summarizes the mitigation and 
minimization measures proposed for the Headquarters Road Bridge Project, including input 
received at the August 24, 2016 Consulting Party Meeting.  
 
Please review the memo and provide written comments by December 15, 2016. Please send all 
comments to Monica Harrower, PennDOT CRP, at mharrower@pa.gov or 7000 Geerdes 
Boulevard, King of Prussia, PA 19406.   
 
The memo has also been posted to Project PATH and can be found here: 
https://search.paprojectpath.org/PostingDetails.aspx?ProjectID=688&PostingID=25191 
 

 
Sincerely, 

  

  
  

Gina Burritt 
Sr. Project Manager  

  
cc: Jonathan Crum, FHWA  
 Monica Harrower, PennDOT District 6-0 

Ryan Whittington, PennDOT Consultant Project Manager 
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November 15th, 2016 

Headquarters Road (SR 1012) over Tinicum Creek 

Tinicum Township, Bucks County 

TO: Headquarters Road Section 106 Consulting Parties 

RE: Section 106 Mitigation and Minimization 

Introduction 
The Determination of Effect Report, sent to consulting parties in November 2015 for comment, 

reviewed various alternatives considered and measured them against their ability to meet the project’s 

purpose and need. At the conclusion of this report and as supplemented by additional information 

requested by the Pennsylvania State Historic Preservation Officer (PA SHPO) and sent to consulting 

parties in June of 2016, it is PennDOT’s determination that the only alternative which fully meets the 

purpose and need for this project is Alternative 6, a two lane concrete replacement bridge. As 

alternative 6 is the only alternative to meet the project’s purpose and need, it is the recommended 

preferred alternative meaning that it is the only alternative which will be carried through to discussion 

of mitigation and minimization under Section 106 of the National Historic Preservation Act. 

In their letter dated July 22nd,2016, the PA SHPO stated that after review of the additional material 

submitted that “…there has been sufficient consideration of designs that accommodate project purpose 

and need while avoiding/minimizing effects to the National Register listed Ridge Valley Rural Historic 

District” and that “The proposed project will result in the physical destruction of a contributing resource 

and introduction of a two‐lane bridge; therefore we are in agreement with the finding of Historic 

Properties Adversely Affected”. Concluding their letter, PA SHPO explained that “additional consultation 

with FHWA, PennDOT and the consulting parties regarding relevant minimization and mitigation efforts 

including visual compatibility of the new bridge with the surrounding historic district” would take place. 

Summary of Mitigation and Minimization Breakout Session 
A consulting party meeting was held on August 24th, 2016 to discuss ways to minimize and/or mitigate 

the project’s adverse effect. During the August 24th consulting party meeting a group breakout session 

was held for consulting parties to work together to brainstorm and present ideas for minimization and 

mitigation. After each breakout group was given an opportunity to present their ideas recorded on large 

sheets of paper (newsprints), consulting parties were given a set of green, yellow, and red stickers to be 

used to represent that they are like, neither dislike or like, or dislike ideas. Each consulting party was 

given 3 of each sticker and asked to place their stickers on each of the newsprints in order to provide 

feedback on the ideas developed by consulting parties. The results of the feedback session for the 

newsprints are summarized in the attached document which records each idea from each table and lists 

how many of each sticker were associated with the ideas developed by consulting parties.  
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Based on the attached summary, the following mitigation and minimization ideas were most favored by 

consulting parties (received greater than 4 green stickers):  

Table Mitigation/Minimization Idea Green Yellow Red 
Table 6 Spend last 10 minutes talking about a temporary bridge 19   

Table 3 Rehabilitate existing 1812 bridge 12 1  

Table 2 
Keep 1 lane bridge and stone substructure & More archaeology 
along stream banks* 10   

Table 5 Temporary Bridge before final PennDOT solution 9 2 1 

Table 6 Rehabilitate existing bridge 7   

 

The following mitigation and minimization ideas were the least favored by consulting parties (received 

greater than 4 red stickers): 

 

Table Mitigation/Minimization Idea Green Yellow Red 
Table 1 Did not participate*  7 18 

Table 2 Do not disturb surrounding properties or stream banks  2 5 

Table 3 Not associated with any written ideas**   5 

*Although table 1 did not participate in developing mitigation and minimization, yellow and red stickers were 

placed on the table 1 newsprint and recorded. 

**There were 5 red stickers located at the bottom right half of the newsprint. As it was not clear which idea these 

applied to, these were counted separately. 

 

Finally, ideas which received at least some favorable (green) stickers are as follows:  

Table Mitigation/Minimization Idea Green Yellow Red 
Table 2 Rehab Existing Stone Work 3   

Table 5 Use old stones 3   

Table 5 Minimalist bridge, smallest possible height/width 2  1 

Table 2 1-lane Travel over bridge 2 1  

Table 2 Real stone wall wing walls 1   

Table 5 Design Advisory Committee 1   

Table 5 Investigation into reuse of abutments/piers 1   

Table 5 Move bridge off alignment to preserve 1   

Table 5 Railing that allows to see the stream 1   

 

Minimization and Mitigation Responses 

In accordance with Section 106 of the National Historic Preservations Act (NHPA), further 

consultation to resolve the adverse effect will occur when impacts are unavoidable. 

Minimization and mitigation commitments developed during consultation with consulting 

parties and are formalized in a Memorandum of Agreement (MOA), a legal agreement that 

stipulates the measures that will be taken to mitigate or minimize adverse effects. While there 

were many ideas shared at the August 24th consulting party meeting, many did not constitute 
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minimization or mitigation measures, rather they were reiterations of alternatives which were 

previously dismissed or were avoidance measures.  

 

As indicated in the above summary the most favored mitigation and minimization ideas are the 

following:  

1. Construction of a temporary bridge 

2. Rehabilitation of the existing bridge rather than replacement 

3. Maintain a one lane crossing & additional archaeology along the stream banks 

 

1. Construction of a temporary bridge 

As discussed at the August 24th consulting party meeting, PennDOT is currently looking into 

the community’s request to provide a temporary bridge while deliberations and potential 

litigation concerning the permanent bridge take place. As part of the discussion during the 

August 24th meeting, it was indicated that PennDOT would continue to evaluate the best 

possible way forward environmentally, legally and technically to fully realize a temporary 

crossing. The Department will continue with the investigation into the ideal type size and 

location for the temporary bridge as well as determining the potential environmental and 

legal issues  while the recommended preferred alternative is progressed.  

 

Although the temporary bridge was a topic which received the most vocal support at the 

August 24th consulting party meeting, it does not serve to mitigate or minimize the adverse 

effect that the recommended preferred alternative will have on the historic district.  

 

While PennDOT may pursue implementation of a temporary bridge, provision of a 

temporary bridge will not be included in the MOA as a mitigation commitment as it does 

not mitigate or minimize impact to the Ridge Valley Rural Historic District. 

 

2. Rehabilitation of the existing bridge and maintain it as a one lane crossing 

Rehabilitation of the substructure and replacement of the superstructure with a new one 

lane superstructure was evaluated as alternative 3 in the Determination of Effect Report 

submitted to consulting parties in November of 2015. As documented in the Determination 

of Effect Report and supplemental information submitted to THE PA SHPO in June of 2016, 

the one lane rehabilitated bridge alternative (Alternative 3) does not meet the project’s 

purpose and need. Regarding the mitigation measure to further investigate re‐use of the 

existing piers and abutments, please reference the 2014 Core Drilling Investigation and 

2006 Existing Structure Condition Evaluation Report which demonstrate that the existing 

structure cannot safely be re‐used. Additionally, as clarified in the comment responses and 

after consideration of material submitted by the Delaware Riverkeeper Network 
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consultants, PennDOT maintains that the one lane rehabilitation alternative does not meet 

the purpose and need of the project and therefore will not be carried forward for discussion 

of mitigation and minimization measures. 

 

Although this alternative does not meet the project’s purpose and need and therefore was 

not selected as the recommended preferred alternative, it is clear that there is significant 

interest among consulting parties in preserving the look of the existing bridge including the 

layout and orientation of existing stone. Additionally, at least one consulting party 

requested that the existing plaque be retained. In order to best represent the look of the 

existing structure in the preferred alternative the following mitigation will be incorporated 

into the MOA:  

 

 During construction, stone from the existing structure’s masonry components will be 

salvaged for use in the proposed structure. Using a stone mason with experience in similar 

project’s, salvaged stone will be used as a stone facing on concrete components of the 

preferred alternative including the abutments, wingwalls and approach roadway barriers. 

The stone facing should closely match, to the extent possible, the orientation and layout of 

existing stone, taking special care to place larger cut stones at the base of the substructure 

and transitioning to smaller rubble course at the top. The existing plaque will be retained 

and incorporated into the recommended preferred alternative. 

 

To ensure that a sufficient level of detail is retained and that the above commitment is met 

to the expectation of the consulting parties, the following additional measure will be carried 

into the MOA:  

 

 A masonry sample panel will be developed prior to the start of the application of any 

masonry facing to demonstrate the layout and orientation of the proposed stone 

work as well as mortar pointing. A field meeting will be held with members of the 

Design Advisory Committee (DAC) to review the masonry sample panel and provide 

comment. The result of the field meeting together with the masonry sample panel 

will serve as a guide for all stone work which is to take place on the structure. 

 

3. Additional archaeology along the upstream and downstream banks 

A Phase 1A archaeological study was conducted on June 13th, 2005 including a site 

investigation, geomorphological study, review of historic mapping and other available files. 

Study of historic maps identified a combined grist‐ and sawmill approximately 300 feet 

southwest of the Headquarters Road Bridge as well as a farmhouse of “A. Henry” 

approximately 500 feet southwest of the bridge. Geomorphological investigation was 
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undertaken to assess soil and landscape relationships pertinent with the intent of 

identifying the potential for presence of buried pre‐contact cultural resources or other 

cultural resources in the project area.  

 

The alluvial landscape in the south and west side of Tinicum Creek consists of a low‐lying 

floodplain that is both too poorly drained and too young to have any potential for pre‐

contact cultural resources. Upland positions on the opposite side of the creek are severely 

disturbed and too steeply sloping for human occupation. Site survey located the remains of 

the mill and farmhouse depicted on the historic map however these features are located 

300 feet and 500 feet, respectively, south of the bridge well outside the Area of potential 

effect (APE) and therefore will not be impacted. Note that stream impacts, if any, for the 

recommended preferred alternative are expected to be minimal, easily mitigated and 

limited to the area of the stream immediately adjacent to the bridge and will not extend for 

any significant distance upstream or downstream. Therefore the APE for the project is 

limited to the area immediately adjacent to the bridge encompassing anticipated 

permanent and temporary Right‐of‐way needs.  

 

Based on this study it was determined that no prospects of intact, potentially significant 

archaeological resources exist within the expected project impact area and no further 

archaeological work was recommended. Therefore, further archaeological study will not be 

included as a commitment in the MOA. 

 

Additional mitigation and minimization ideas which were favored by consulting parties 

(received at least one green sticker) which are not covered above are as follows:  

 

4. Minimalist Bridge with as small a footprint as possible 

Headquarters Road is classified as a Neighborhood Collector Road in a rural setting 

according to PennDOT’s Design Manual 2 (DM‐2). The minimum allowed roadway width for 

this type of roadway is 24 feet curb‐to‐curb. This width has been shown to be able to 

accommodate the turning movement of the largest fire truck which services the township 

moving from Sheephole Road on to the bridge. Recognizing that minimizing the overall 

footprint of the bridge the following commitment will be included in the MOA:  

 

 PennDOT will construct a bridge with the minimum allowable roadway width, in 

accordance with PennDOT design standards and safety review, within the same 

approximate footprint as the existing bridge. 
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5. Open railings for views of the stream 

The use of open railings has been proposed for many structures in rural settings so that 

drivers can see views of the stream and surrounding landscape as they cross the bridge. 

While barriers must meet certain strength requirements in order to fulfill PennDOT’s criteria 

for crash worthiness should a vehicle impact the railing, the Type 10m railing (most recently 

used on the River Road bridge over Tochickon Creek in Point Pleasant) provides the 

required level of safety while also providing views of the stream. To accommodate this 

request the following commitment will be included in the MOA:  

 

 The structure will incorporate brown, painted, Type 10M railing. 

 

6. Design Advisory Committee 

A design advisory committee could consist of a small group of stakeholders tasked with 

providing feedback on or working through design related decisions as the project 

progresses through the design process.  This committee could serve to provide feedback to 

ensure that, in the case of the recommended preferred alternative, the final structure plans 

and specifications reflect the vision of the community. An example of an informal design 

advisory committee is the role that the Point Pleasant Community Association (PPCA) took 

as part of the River Road (SR 0032) over Tohickon Creek Bridge project. During final design 

the PPCA worked with PennDOT to finalize aesthetic details of the new concrete arch 

structure.  

 

In order to have a productive conversation, it is recommended that the number of 

participants in the design review committee be limited. We have experienced that in part, 

due to the number of consulting parties in attendance at each of the Section 106 consulting 

party meetings, it is difficult to have a meaningful and organized conversation. This is true 

for the Headquarters Road project and for other projects with a large number of consulting 

parties and/or high level of controversy. The following is therefore recommended as a 

commitment for incorporation into the MOA:  

 

 PennDOT will form a Design Advisory Committee (DAC) for the project, consisting of 

no more than 9 members. Membership will be drawn from the following groups: 

National Park Service, Bucks County Officials, Tinicum Township Supervisors, the PA 

State Historic Preservation Office, the Advisory Council on Historic Preservation, The 

Delaware Riverkeeper Network and the local public.  

 

 The DAC will be invited to review project plans and specifications and provide 

feedback on aesthetic elements. DAC review will occur at least twice during the 
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project development process at roughly the 30% and 90% phases. The DAC will again 

be engaged during the early stages of construction to provide input on the masonry 

sample panel. 

 

 PennDOT will incorporate the recommendations of the DAC, as practicable.  

 

7. Preserve the existing bridge off alignment 

 

While a new bridge could be constructed on an alternate alignment upstream or 

downstream, an additional obstruction in the stream would likely result in an impact to the 

100 year flood elevations and require significant permanent right‐of‐way acquisition to 

realign Headquarters Road.  

 

There are examples of truss structures preserved off alignment however there are 

differences and challenges when considering moving the Headquarters Road Bridge off 

alignment. Truss structures are typically tied into steel beams/girders. The steel beams 

serve as a stable base which can be used to move the entire truss structure relatively easily. 

The Headquarters Road Bridge by contrast would need to be disassembled stone by stone 

and reassembled off alignment which is a significantly higher cost. Additionally, the 

Headquarters Road Bridge is surrounded by private property within the floodplain. 

Placement of a reassembled off‐alignment masonry bridge within the floodplain would also 

likely impact the 100 year flood elevations and require extensive right of way acquisition. 

Since this structure would not be maintained for pedestrian or vehicular use, State 

transportation money could not be used for the maintenance of this off‐alignment structure 

and therefore would need to be owned and maintained by a local entity. 

 

Finally, preserving the bridge off alignment would eliminate the re‐use of existing stone on 

a new structure. Due to the above challenges and impacts, off‐alignment preservation of 

the Headquarters Road Bridge will not be included as a mitigation commitment in the MOA 

and not considered further. 

 

Conclusion and MOA Stipulations 

 

In summary, the following mitigation and minimization measures will be incorporated into the 

MOA: 

 

1. During construction, stone from the existing structure’s masonry components will be 

salvaged for use in the proposed structure. Using a stone mason with experience in similar 
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project’s, salvaged stone will be used as a stone facing on concrete components of the 

preferred alternative including the abutments, wingwalls and approach roadway barriers. 

The stone facing should closely match, to the extent possible, the orientation and layout of 

existing stone, taking special care to place larger cut stones at the base of the substructure 

and transitioning to smaller rubble course at the top. The existing plaque will be retained 

and incorporated into the recommended preferred alternative. 

 

a) A masonry sample panel will be developed prior to the start of the application of any 

masonry facing to demonstrate the layout and orientation of the proposed stone 

work as well as mortar pointing. A field meeting will be held with members of the 

Design Advisory Committee (DAC) to review the masonry sample panel and provide 

comment. The result of the field meeting together with the masonry sample panel 

will serve as a guide for all stone work which is to take place on the structure. 

 

b) PennDOT will construct a bridge with the minimum allowable roadway width, in 

accordance with the applicable design standards, within the same approximate 

footprint as the existing bridge. 

 

c) The structure will incorporate brown, painted, Type 10M railing. 

 

2. PennDOT will form a Design Advisory Committee (DAC) for the project, consisting of no 

more than 9 members. Membership will be drawn from the following groups: National Park 

Service, Bucks County Officials, Tinicum Township Supervisors, the PA State Historic 

Preservation Office, the Advisory Council on Historic Preservation, The Delaware 

Riverkeeper Network and the local public.  

 

a) The DAC will be invited to review project plans and specifications and provide 

feedback on aesthetic elements. DAC review will occur at least twice during the 

project development process at roughly the 30% and 90% phases. The DAC will again 

be engaged during the early stages of construction to provide input on the masonry 

sample panel. 

 

b) PennDOT will incorporate the recommendations of the DAC, as practicable.  

 

Should you have any questions, comments or feedback on minimization and mitigation 

measures proposed for the recommended preferred alternative (Alt. 6‐ Two lane replacement) 

please contact Monica Harrower at 610‐205‐6709 or mharrower@pa.gov by December 15th, 

2016. 
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Enclosed:  

Attachment 1‐ Mitigation and Minimization Totals 

Attachment 2‐ Consulting Party Newsprints 



Attachment 1: Mitigation and Minimization Totals



Table 1 Green Yellow Red
Did not participate* 7 18

Table 2 Green Yellow Red
Rehab Existing Stone Work 3

1-lane Travel over bridge 2 1

Stop signs at each end of the bridge 3

Save 1919 bridge plaque 0 0 0

Open Railings 0 0 0

Real stone wall wing walls 1

Do not disturb surrounding properties or stream banks 2 5

Keep 1 lane bridge and stone substructure & More archaeology along stream banks* 10

Total 16 3 8

Table 3* Green Yellow Red
Temporary 1 lane bridge 0 0 0

Rehabilitate existing 1812 bridge 12 1

PennDOT Leave Tinicum 1

Maintain historic character of RVRHD

No change in stone substructure

No plan but new bridge 2

Total 12 2 2

Table 5 Green Yellow Red
Tempoary Bridge before final penndot solution 9 2 1

Design Advisory Committee 1

Minimilist bridge, smallest possible height/width* 2 1

Investigation into reuse of abutments/piers 1

Move bridge off alignment to preserve 1

Use old stones 3

Railing that allows to see the stream 1

Total 18 2 2

Table 6 Green Yellow Red
Rehabilitate existing bridge 7

Spend last 10 minutes talking about a temporary bridge 19

Drawing of lips 1

Not associated with any written ideas* 5

Total 26 0 6

*note that green stickers for these 2 ideas were grouped together. 5 green stickers were clearly associated with the idea of "Keep 1 lane bridge and stone 

*Note table 3 filled in three newsprints. Similar ideas and stickers were combined above. For example, Table 3 newsprint 1 had the idea of "Rehab 1812 bridge" with 

3 green and 1 yellow sticker. Table 3 newsprint 2 had the idea of "Refurbishing and rehabilitating the historic bridge" with 2 green stickers and "it is ludicrous to 

promte design to imitate a historic bridge when we could save it" with 7 green stickers. These three ideas were combined above into "Rehabilitate existing 1812 

bridge" for a total of 12 green stickers and 1 yellow sticker.

*Note although table 1 did not participate in developing mitigation and minimization, yellow and red stickers were placed on the table 1 newsprint and 

recorded here

*Note the idea of "Minimilist bridge" and "foot print minimal" and the associated stickers were combined 

*Note there were 5 red stickers located at the bottom right half of the newsprint. As it was not clear which idea these applied to, these were counted seperately above.



Attachment 2: Consulting Party Newsprints



















CE public comment period 
12.13.16 
 
went through purpose and need 
 
resources considered 
Tinicum creek 
Floodplain to west 
Ridge valley historic district 
HQ bridge 
 
Accommodate ottsfille fire dept with one turn ability  
 
Key impacts of selected alternative: 
Construction within the 100 yr floodplain 
Won’t significantly impact property or require property owner to move 
 
Project can be completed in 9 mos 
Current design schedule – construction to begin summer 2018 
 
NEPA 
No significant impacts and so ea or eis not required 
 
Bruce Wallace 
18th century rd 
tight valleys and streams 
are physical limitations cannot explain 
other padot projects a disaster 
tettemer where fire truck could pass in past can no longer make turn 
cafferty caused flooding for half mile downstream and loss of trees and causing erosion 
will move stream in order to make room for the proposed HQ bridge 
even with move, can’t meet modern stds.  All HQ rd does not work with modern stds 
stream, bridge, field, etc all impacted 
channel stable now – that will be lost 
all streams in Tinicum one lane b/c of physical limitations 
PADOT one size fits all plan not fit 
Stop wasting time and money and rehab bridge 
 
Michael smith 
Padot lost credibility with what did at tettemer and cafferty 
Character of twp should be maintained – rural twp with windy roads 
Character of area around tettemer and cafferty destroyed by padot 
It a state scenic river as well as ev and fed wild & scenic 
 



Valdimir salamon 
At cafferty little Tinicum constrained by cafferty bridge and velocity increased 11 times 
according ot penndot 
Caused scouring and silting of creek 
Scouring continuous as move down creek 
My property had significant erosion on banks 
Bank shifted 4 to 6 feet 
 
Jessie Salamon 
Padot misstatements 
Padot through shop office said bridge delisted – keeper of register said it continues to be 
elegible as contributing property and individually eligible 
In year the project proposed there effort to delist – this to lower bar 
 
Judy esch 
Matter of safety 
Pile of stone and rubble 
Cannot be fixed in my opinion 
Can’t sell homes b/c of bridge out 
 
Graham place 
Lived in hq rd for over 70 yrs 
Bridge important part of legacy of twp 
Pattern in padot bridge replacement strategy---we shown reasonable and aesthetically nice 
looking option but what actually built not in keeping with that proposal 
Moving banks and trees falling in – ce not appropriate 
$70 k wasted in dayglow signs that prevent drivers seeing rd at night 
Envtl study should take place 
 
Karen gladfelter? 
I urging EA for this project 
Will have significant envtl impact 
Bridge will be moved 15 ft 
Rip rap over 305 linear ft of creek 
Invasion of nonnative plant species – huge threat to envt 
First plants that come into highly disturbed area are nonnatives – this irreversible form of 
pollution 
Spread of nonnative species is second only to habitat loss as greatest threat to biodiversity 
She cited an EO and gave number – it passed in 1999 
$138 billion spent annually to try to stop invasive species 
do not hold soil so increase erosion 
no value to wildlife 
 
Boyce Budd 



Asked for EIS to protect water resources 
 
Mary ann Pucci 
Asked for H&H, stream profile, cross channel sections, estimates of flood frequency and flows 
Etc. 
All of which needed for permitting  
This info not presented as part of draft CE 
So cannot be serious examination of project 
Need EA or EIS 
 
Laurie Duvall 
This mtg about whether penndot can get CE – not about whether to repair and rebuild bridge 
Move bridge 
Stream impacts 
Will have significant impacts 
CE not appropriate 
For health and safety need bridge made useful again – what at issue is how this gets done 
PennDOT now says bridge needed for trucks as a critical issue 
Bridge never washed out 
Penndot trying to split community agst each other 
 
Am Pucci 
Licensed engineer and experienced hydrologist 
Info I provided on this project been ignored 
He laid out info he given and when that ignored 
 
Pennrose Hallowell 
Amazing that bridge built when used by horse and carrieage still serving prupose 
I don't’ think penndot can built a bridge that will last 200 years. 
 
Kathy auerbach 
The ev stream here b/c bridge is here 
It one of only 2 pier to pier bridges left in PA 
Bridge is repairable. 
Bridges across Delaware that this old well maintained and serving communities well 
Federal W&S designation here b/c bridge is here 
We here b/c laws protect our historic and natural resources 
Laws encourage preserve, rehab, protect – not destroy 
 
(Bill Shick signed up but did not testify) 
 
Nick domiano 
I live on headquarters road 
Bridge being out is a pain 



I understand need for emergency services 
I not understand why need of 2 lane bridge 
I lived there 38 years and never a problem 
I worried about use for heavy trucking 
Repair what we have – little wider maybe 
 
Susan Wallace 
PADOT wants to say no signficiant impacts 
Should not qualify for CE 
The very roads that go through Tinicum were foot paths for native americans 
Bridge and stream are ancient and beautiful – they feel magical 
Cumulative impact of losing bridges and buildings here and there 
Tinicum worthy of protection – we have so much left – we need to keep it 
 
Helen Shibley 
Resident of Tinicum for 20 yrs 
Back wood goes to HQ rd 
Really appreciate and enjoy area 
Last 5 years it terrible in Tinicum – difficult to get around  
I want bridge – 1 lane or 2 lane 
Neighbor has down syndrome child 
Elderly with health issues 
Neighbors can’t sell house b/c people can’t get there 
We need a bridge 
Community needs to come together 
I don’t like tettemer or cafferty bridge either 
I disappointed by geigel hill bridge – that bridge as one lane a hazard 
We just need something to get over creek 
 
John salerno 
This bridge at my home 
This community cannot trust penndot to act in best interests of community 
To maintain no signficiant envtl impact is a falsehood 
 
Maya van Rossum 
 
Craig olsen 
Moved to speak 
We in 2016 
We respect builders of past --- proposal incorporates the past and does that 
Clear span best way 
80 million ways to do this right environmentally 
 
Michael smith spoke second time 



Talked about importance of landscape 
Project as penndot conceived will be intrusive 
 
19 spoke – 2 for and 17 agst 
 
hrg closed 8:20 
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	   1	  

The	  Determination	  of	  Effects	  report	  asserts	  that	  there	  is	  a	  “site-‐specific	  safety	  
problem”	  at	  the	  Headquarters	  Road	  Bridge.	  	  This	  is	  a	  critical	  assertion	  –	  one	  that	  
leads	  the	  authors	  to	  conclude	  that	  the	  bridge	  fails	  a	  critical	  test	  in	  the	  AASHTO	  
Design	  Policy:	  “AASHTO	  states	  that	  existing	  bridges	  can	  remain	  in	  place	  without	  
widening	  unless	  there	  is	  evidence	  of	  a	  site-‐specific	  safety	  problem	  related	  to	  the	  
bridge.”	  	  The	  evidence	  cited	  for	  a	  site-‐specific	  safety	  problem	  is	  “the	  existing	  design	  
deficiencies	  and	  statistically	  high	  crash	  rates	  related	  to	  these	  deficiencies.”	  	  The	  
report	  refers	  the	  reader	  to	  a	  previous	  PennDOT	  document,	  the	  Bridge	  Width	  
Evaluation	  report,	  for	  a	  summary	  of	  reported	  crashes.	  
	  
The	  PennDOT	  “site-‐specific	  safety	  problem”	  argument,	  as	  set	  out	  briefly	  in	  the	  DOE	  
report	  and	  discussed	  in	  more	  detail	  in	  the	  Bridge	  Width	  Evaluation	  report,	  has	  four	  
main	  components:	  

1. There	  are	  many	  geometric	  deficiencies	  in	  the	  existing	  bridge	  design	  and	  its	  
approach	  roadways,	  which	  could	  induce	  more	  frequent	  crashes,	  

2. The	  crash	  rate	  in	  the	  vicinity	  of	  the	  bridge	  is	  higher	  than	  at	  comparable	  
locations,	  	  

3. There	  is	  a	  history	  of	  crashes	  which	  is	  consistent	  with	  these	  findings,	  and	  
4. A	  one-‐lane	  bridge	  impedes	  emergency	  vehicle	  access.	  

These	  arguments	  will	  be	  addressed	  in	  turn.	  
	  
	  
	  
1.	  	  Geometric	  deficiencies	  
	  
The	  report	  states	  that	  a	  one-‐lane	  bridge	  at	  this	  location	  does	  not	  meet	  PennDOT	  
design	  standards	  and	  implies	  that	  this	  “design	  deficiency”	  contributes	  to	  a	  site-‐
specific	  safety	  problem.	  	  Although	  a	  design	  manual	  is	  a	  useful	  and	  important	  
document	  for	  establishing	  standards,	  it	  is	  not	  a	  substitute	  for	  site-‐specific	  design	  
and	  does	  not	  guarantee	  the	  “safest”	  outcome	  in	  a	  particular	  set	  of	  circumstances.	  	  In	  
fact,	  as	  we	  have	  argued	  in	  a	  previous	  report	  (Tinicum	  Township	  and	  the	  
Headquarters	  Road	  Bridge:	  Planning	  the	  Future,	  14	  April	  2014),	  it	  is	  by	  no	  means	  
certain	  that	  a	  two-‐lane	  bridge	  is	  safer	  than	  a	  one-‐lane	  bridge	  in	  all	  cases:	  

A	  literature	  review	  was	  conducted	  to	  see	  if	  there	  was	  previous	  research	  
and/or	  analysis	  of	  roadway	  safety	  at	  one-‐lane	  bridges	  and	  research	  and/or	  
analysis	  of	  one-‐lane	  versus	  two-‐lane	  bridges.	  	  No	  applicable	  specific	  research	  
was	  found	  on	  either	  subject,	  but	  some	  anecdotal	  information	  about	  the	  traffic	  
calming	  effects	  of	  one-‐lane	  bridges	  was	  found.	  	  It	  was	  asserted	  that	  due	  to	  the	  
narrowing	  of	  the	  roadway	  to	  one	  lane,	  traffic	  naturally	  slows	  down.	  	  	  An	  
analogy	  would	  be	  the	  installation	  of	  a	  one-‐lane	  “choker”	  and/or	  a	  neck-‐down.	  	  	  
A	  choker	  narrows	  the	  width	  of	  a	  roadway,	  generally	  at	  mid-‐block	  locations,	  
to	  “allow	  travel	  in	  only	  one	  direction	  at	  a	  time,	  operating	  similarly	  to	  one-‐
lane	  bridges.”	  	  	  Neck-‐downs	  are	  similar	  in	  nature	  but	  are	  at	  intersections.	  	  
The	  Institute	  of	  Transportation	  Engineers	  (ITE)	  estimates	  that	  speed	  is	  
reduced	  by	  14%	  when	  one-‐lane	  chokers	  are	  implemented	  for	  roadway	  
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widths	  under	  20	  feet	  and	  greater	  than	  17	  feet.	  	  Speed	  reduction	  can	  enhance	  
safety	  and,	  if	  a	  crash	  does	  occur,	  severity	  has	  a	  tendency	  to	  be	  reduced	  at	  the	  
lower	  speeds.	  	  The	  same	  ITE	  reference	  also	  states	  that	  one-‐lane	  chokers	  can	  
have	  a	  traffic	  volume	  reduction	  of	  20%.	  	  A	  reduction	  in	  volume	  also	  
decreases	  the	  risk	  of	  a	  crash	  and	  can	  enhance	  the	  safety	  of	  the	  location.	  

	  
The	  DOE	  report	  does	  not	  explicitly	  address	  other	  potential	  design	  deficiencies	  in	  the	  
area,	  but	  it	  should	  be	  presumed	  that	  the	  “deficiencies”	  referenced	  here	  include	  those	  
addressed	  in	  the	  Bridge	  Width	  Evaluation	  report.	  	  These	  include	  sight	  distance,	  
horizontal	  curves,	  and	  approach	  grades	  (turning	  radius	  will	  be	  discussed	  below	  in	  
connection	  with	  emergency	  vehicle	  access).	  	  This	  is,	  in	  fact,	  a	  rural	  area,	  with	  
wooded	  slopes	  and	  steep	  and	  winding	  roads.	  	  The	  report	  notes	  that	  “many”	  of	  the	  
alternatives	  analyzed	  “are	  not	  able	  to	  fully	  address	  these	  existing	  substandard	  
criteria.”	  	  There	  is	  no	  discussion	  of	  how	  or	  to	  what	  extent	  the	  preferred	  alternative	  
(presumably	  Alternative	  6)	  addresses	  these	  issues.	  	  All	  of	  these	  alternatives,	  
including	  Alternative	  6,	  would	  likely	  require	  design	  exceptions	  to	  address	  the	  real	  
issues	  of	  designing	  a	  project	  in	  this	  type	  of	  environment.	  	  In	  fact,	  a	  STOP	  sign	  in	  
advance	  of	  the	  bridge	  on	  the	  western	  approach	  would	  resolve	  the	  sight	  distance	  
issue,	  while	  improved	  road	  markings	  and	  signage	  should	  reduce	  the	  incidence	  of	  
run-‐off-‐the-‐road	  events	  and	  other	  problems	  that	  might	  be	  associated	  with	  
horizontal	  curves	  and	  grades	  near	  the	  bridge.	  
	  
	  
	  
2.	  	  Crash	  rate	  
	  
The	  DOE	  report	  refers	  to	  “statistically	  high	  crash	  rates,”	  which	  is	  presumably	  based	  
on	  the	  safety	  discussion	  in	  the	  Bridge	  Width	  Evaluation	  report.	  	  The	  BWE	  report	  
provides	  a	  summary	  of	  crash	  data	  and	  argues	  that	  both	  the	  accident	  rate	  and	  crash	  
intensity	  rates	  are	  “well	  above	  the	  statewide	  average.”	  	  It	  is	  important	  to	  note	  that	  
this	  analysis	  is	  based	  on	  a	  total	  of	  10	  crashes	  reported	  over	  10-‐year	  period.	  	  It	  seems	  
excessive	  to	  base	  significant	  conclusions	  on	  such	  a	  small	  sample.	  	  Indeed,	  even	  the	  
BWE	  report	  states	  that	  no	  “crash	  clusters”	  could	  be	  identified	  because	  the	  small	  
numbers	  could	  not	  meet	  the	  minimum	  threshold	  for	  that	  status.	  	  And	  although	  the	  
statistics	  cited	  by	  PennDOT	  provide	  a	  minimal	  control	  for	  the	  overall	  level	  of	  
development	  (rural)	  and	  traffic	  counts,	  these	  do	  not	  account	  for	  the	  local	  terrain	  
(steep	  slopes	  and	  winding	  valleys)	  or	  the	  status	  of	  the	  roadway	  network	  (shifting	  
bridge	  closures	  and	  attendant	  detours).	  	  A	  statistical	  analysis,	  in	  fact,	  provides	  only	  a	  
general	  look	  at	  an	  area	  and	  should	  be	  subordinate	  to	  an	  analysis	  of	  the	  actual	  
crashes	  at	  the	  location.	  
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3.	  	  Crash	  history	  
	  
As	  the	  Determination	  of	  Effects	  report	  notes,	  a	  narrative	  summary	  of	  the	  crash	  
history	  for	  the	  area	  in	  the	  last	  10	  years	  before	  the	  bridge	  was	  closed	  is	  provided	  in	  
the	  BWE	  report.	  	  The	  BWE	  narrative	  is	  based	  on	  another	  report,	  the	  “PennDOT	  
Crash	  History	  Summary,”	  which	  is	  listed	  as	  Attachment	  7	  to	  the	  BWE	  report.	  	  	  
Portions	  of	  this	  document	  have	  been	  made	  available	  to	  us	  to	  review,	  but	  the	  actual	  
crash	  records	  have	  not.	  
	  
We	  were	  able,	  however,	  to	  review	  10	  crash	  reports	  which	  were	  supplied	  by	  Tinicum	  
Township	  for	  the	  period	  2003	  to	  2010	  in	  the	  area	  of	  the	  bridge.	  A	  comparison	  of	  the	  
10	  records	  supplied	  by	  Tinicum	  Township	  and	  the	  summary	  analysis	  in	  the	  
“PennDOT	  Crash	  History	  Summary”	  suggests	  that	  the	  two	  lists	  may	  not	  be	  identical,	  
although	  without	  seeing	  the	  actual	  records	  reviewed	  by	  PennDOT	  it	  is	  impossible	  to	  
be	  certain.	  
	  
Our	  review	  of	  the	  crash	  records	  received	  from	  Tinicum	  Township	  yields	  a	  very	  
different	  conclusion	  from	  the	  one	  set	  out	  in	  the	  BWE	  and	  DOE	  reports.	  
	  
Of	  the	  10	  crash	  reports	  reviewed,	  3	  are	  located	  on	  or	  at	  the	  Headquarters	  Road	  
Bridge,	  1	  is	  nearby,	  and	  6	  are	  unrelated.	  
	  
Following	  are	  the	  reported	  crashes	  on	  or	  at	  the	  bridge:	  

• 24	  October	  2003	  –	  A	  vehicle	  driving	  westbound	  on	  Headquarters	  Road	  
attempted	  a	  left	  turn	  onto	  the	  bridge	  and	  slid	  on	  an	  icy	  road	  surface	  on	  the	  
bridge,	  resulting	  in	  contact	  with	  the	  bridge	  wall	  (see	  figures	  1	  and	  2).	  

• 1	  April	  2006	  –	  An	  unregistered,	  uninsured	  vehicle	  left	  the	  scene	  of	  the	  crash	  
while	  the	  driver	  and	  passengers	  were	  out	  for	  a	  “joyride.”	  	  Details	  of	  the	  crash	  
are	  minimal	  but	  do	  indicate	  that	  contact	  was	  made	  with	  the	  Jersey	  barrier	  on	  
the	  bridge.	  

• 7	  May	  2006	  –	  A	  motorcyclist	  reported	  losing	  control	  of	  his	  eastbound	  
motorcycle	  on	  loose	  gravel	  as	  he	  entered	  the	  bridge	  (see	  figures	  3	  and	  4).	  

	  
While	  the	  width	  of	  the	  bridge	  (a	  10-‐foot	  cartway	  at	  the	  time)	  may	  have	  been	  a	  minor	  
factor	  in	  these	  crashes,	  it	  does	  not	  appear	  that	  bridge	  width	  was	  the	  primary	  causal	  
factor	  in	  any	  of	  these	  crashes.	  
	  
The	  partial	  “PennDOT	  Crash	  History	  Summary”	  also	  identifies	  only	  3	  crashes	  at	  the	  
bridge,	  a	  fact	  which	  was	  not	  included	  in	  the	  summary	  discussions	  in	  the	  BWE	  and	  
DOE	  documents.	  
	  
A	  fourth	  crash,	  on	  6	  July	  2007,	  appears	  to	  have	  been	  near	  the	  bridge.	  	  A	  vehicle	  
driving	  westbound	  was	  reported	  as	  having	  made	  contact	  with	  a	  fence	  or	  wall	  near	  
the	  bridge.	  	  Based	  on	  the	  limited	  description	  and	  the	  police	  sketch	  (figure	  5),	  the	  
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vehicle	  probably	  made	  contact	  with	  the	  fence	  on	  the	  western	  end	  of	  the	  bridge	  
(figure	  6).	  
	  
Of	  the	  6	  remaining	  crashes,	  1	  occurred	  on	  Sheephole	  Road	  (10	  February	  2003),	  as	  
two	  vehicles	  collided	  under	  icy	  conditions.	  	  The	  remaining	  5	  were	  all	  associated	  
with	  the	  curve	  located	  approximately	  250	  feet	  east	  of	  the	  intersection	  of	  
Headquarters	  Road	  and	  Sheephole	  Road:	  

• 24	  May	  2005	  
• 26	  September	  2008	  
• 21	  January	  2009	  
• 5	  May	  2009	  
• 16	  March	  2010	  

	  
	  Of	  the	  crashes	  at	  the	  curve,	  3	  occurred	  when	  the	  road	  surface	  was	  wet	  and	  all	  5	  
involved	  a	  westbound	  vehicle	  crossing	  the	  centerline	  (see	  figures	  7	  and	  8).	  	  These	  
crashes	  are	  all	  well	  beyond	  the	  influence	  of	  Headquarters	  Road	  Bridge,	  but	  do	  
indicate	  a	  “hotspot”	  where	  PennDOT	  should	  consider	  upgrading	  such	  safety	  
measures	  as	  signing	  and	  striping.	  
	  
Our	  conclusion	  from	  reviewing	  the	  crash	  history	  in	  the	  vicinity	  of	  the	  Headquarters	  
Road	  Bridge	  is	  that	  this	  history	  provides	  no	  evidence	  of	  a	  site-‐specific	  safety	  
problem	  at	  that	  bridge.	  
	  
	  
	  
4.	  	  Emergency	  vehicle	  access	  	  
	  
The	  DOE	  report	  repeats	  PennDOT’s	  assertion,	  made	  in	  previous	  documents,	  that	  one	  
of	  the	  needs	  of	  the	  project	  is	  the	  fact	  that	  the	  existing	  structure	  “cannot	  safely	  and	  
effectively	  accommodate	  current	  and	  future	  traffic	  needs	  including	  emergency	  
response	  vehicles.”	  	  With	  a	  curb-‐to-‐curb	  width	  of	  16	  feet,	  the	  bridge	  “cannot	  
accommodate	  Tinicum	  Township’s	  largest	  fire	  response	  vehicle,	  a	  41.5-‐foot	  ladder	  
truck.”	  	  In	  fact,	  this	  ladder	  truck	  –	  Ladder	  49	  of	  the	  Ottsville	  Volunteer	  Fire	  Company	  
–	  operated	  across	  the	  Headquarters	  Road	  Bridge	  when	  it	  had	  a	  10-‐foot	  cartway.	  	  In	  
an	  interview	  (a	  summary	  of	  which	  is	  attached),	  the	  fire	  chief	  of	  the	  Ottsville	  Fire	  
Company	  confirmed	  that	  Ladder	  49	  could	  operate	  on	  a	  16-‐foot	  bridge,	  although	  it	  
would	  need	  to	  back	  up	  once	  to	  make	  the	  left	  turn	  into	  Sheephole	  Road,	  a	  common	  
procedure	  in	  the	  township.	  	  He	  would	  also	  find	  a	  cutback	  of	  the	  embankment	  on	  the	  
east	  side	  of	  the	  bridge	  desirable.	  
	  
A	  wider	  bridge	  is	  not	  necessary	  to	  accommodate	  fire	  company	  operations.	  	  A	  traffic	  
engineering	  analysis	  conducted	  for	  us	  by	  MBO	  Engineering	  in	  2013	  found	  the	  
following:	  

MBO	  Engineering	  has	  reviewed	  the	  2009	  turning	  radius	  study	  done	  by	  Urban	  
Engineers	  for	  the	  Headquarters	  Road	  Bridge,	  discussed	  the	  possible	  scope	  of	  
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work	  of	  a	  bridge	  rehabilitation	  project	  with	  McMullan	  Engineering,	  and	  
undertaken	  multiple	  field	  visits	  in	  the	  vicinity.	  	  Based	  on	  this	  work,	  MBO	  
Engineering	  believes	  that	  it	  is	  possible	  to	  satisfy	  the	  turning	  radius	  needs	  
identified	  by	  Urban	  within	  the	  scope	  of	  a	  bridge	  rehabilitation	  project	  that	  
includes	  some	  reconstruction	  of	  the	  wingwalls	  at	  the	  eastern	  end	  of	  the	  
bridge,	  some	  reduction	  of	  the	  slope	  in	  the	  northeast	  quadrant	  of	  the	  bridge,	  
and	  possibly	  some	  adjustment	  of	  the	  curb-‐to-‐curb	  width	  of	  the	  proposed	  new	  
bridge	  deck.	  
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Figures	  
	  
	  

	  
	  
Figure	  1	  
Police	  sketch	  of	  24	  October	  2003	  crash,	  vehicle	  skidding	  
on	  icy	  surface	  into	  Jersey	  barrier	  
	  
	  
	  
	  

	  
	  
	  
Figure	  2	  
Jersey	  barrier	  on	  Headquarters	  Road	  Bridge,	  showing	  impact	  scrapes,	  
possibly	  resulting	  from	  the	  24	  October	  2003	  crash	  
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Figure	  3	  
Police	  sketch	  of	  7	  May	  2006	  crash,	  motorcyclist	  losing	  control	  	  
on	  loose	  gravel	  
	  
	  
	  

	  
	  
	  
Figure	  4	  
Eastbound	  view	  of	  Headquarters	  Road	  Bridge	  in	  	  
the	  area	  in	  which	  the	  motorcyclist	  lost	  control	  in	  the	  
7	  May	  2006	  crash	  
	  
	  



	   8	  

	  
	  

	  
	  
Figure	  5	  
Police	  sketch	  of	  6	  July	  2007	  crash,	  impact	  on	  the	  fence	  
to	  the	  west	  of	  the	  bridge	  
	  
	  

	  
	  
	  
Figure	  6	  
The	  fence	  to	  the	  west	  of	  the	  bridge,	  the	  apparent	  site	  of	  	  
impact	  in	  the	  6	  July	  2007	  crash	  
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Figure	  7	  
Westbound	  view	  of	  the	  curve	  on	  Headquarters	  Road	  located	  250	  feet	  east	  	  
of	  the	  intersection	  with	  Sheephole	  Road,	  the	  site	  of	  5	  crashes	  within	  the	  
reporting	  period	  
	  
	  

	  
	  
Figure	  8	  
Guiderail	  along	  the	  Headquarters	  Road	  curve,	  showing	  signs	  
of	  multiple	  impacts	  
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Attachment	  A	  	  
Meeting	  with	  Ottsville	  Fire	  Chief	  Bill	  Shick	  
14	  October	  2015	  
	  
Bill	  Anderson	  and	  Mark	  Stout	  met	  with	  Bill	  Shick,	  Fire	  Chief	  of	  the	  Ottsville	  
Volunteer	  Fire	  Company,	  at	  the	  Ottsville	  Firehouse	  on	  October	  14	  for	  approximately	  
one	  hour.	  Following	  the	  meeting,	  he	  took	  us	  on	  a	  tour	  of	  local	  roads	  on	  Ladder	  49,	  
the	  Company’s	  longest	  truck.	  
	  
Key	  points:	  
	  

• Chief	  Shick	  stated	  that	  as	  fire	  chief,	  he	  has	  no	  preference	  whether	  a	  one-‐lane	  
or	  a	  two-‐lane	  bridge	  is	  built;	  his	  priority	  is	  to	  get	  a	  bridge	  opened	  as	  soon	  as	  
possible.	  He	  thinks	  it	  is	  important	  to	  inject	  a	  sense	  of	  urgency	  into	  the	  
discussions.	  I	  explained	  that	  in	  my	  view,	  the	  rehabilitation	  option	  would	  be	  
completed	  more	  quickly.	  

• Ottsville	  will	  soon	  open	  a	  second	  firehouse	  in	  the	  northern	  portion	  of	  the	  
district.	  The	  equipment	  being	  relocated	  to	  the	  new	  firehouse	  will	  not	  include	  
Ladder	  49	  or	  Rescue	  49,	  the	  two	  vehicles	  identified	  as	  having	  turning	  radius	  
issues.	  

	  
Chief	  Shick	  discussed	  in	  detail	  the	  routing	  issues	  associated	  with	  the	  Headquarters	  
Road	  Bridge:	  
	  

• With	  the	  closing	  of	  the	  Headquarters	  Road	  Bridge,	  the	  main	  detour	  route	  for	  
Ladder	  49	  from	  the	  Ottsville	  Firehouse	  to	  Sheephole	  Road	  is	  Geigel	  Hill	  Road	  
–	  Tankhannen	  Road	  –	  Ridge	  Valley	  Road	  –	  Headquarters	  Road.	  The	  detour	  
route	  takes	  3	  minutes	  longer	  than	  the	  route	  over	  Headquarters	  Road	  Bridge.	  
Since	  Tankhannen	  Road	  is	  unpaved,	  with	  tight	  curves	  and	  steep	  grades,	  Chief	  
Shick	  explained	  that	  individual	  drivers	  of	  Ladder	  49	  may	  choose	  a	  slightly	  
longer	  detour	  route	  (Geigel	  Hill	  Road	  –	  Ridge	  Valley	  Road	  –	  Headquarters	  
Road)	  if	  they	  feel	  it	  is	  safer.	  The	  longer	  detour	  route	  adds	  another	  2	  minutes.	  	  

• Ladder	  49	  cannot	  enter	  or	  exit	  Sheephole	  Road	  at	  Geigel	  Hill	  Road.	  This	  
means	  that	  the	  vehicle	  must	  reverse	  direction	  in	  a	  private	  driveway	  on	  
Sheephole	  Road	  (a	  time	  consuming	  maneuver)	  in	  order	  to	  leave	  Sheephole	  
Road	  the	  way	  it	  arrived,	  via	  Headquarters	  Road.	  

• Rescue	  49	  is	  a	  shorter	  vehicle	  but	  with	  a	  long	  wheelbase,	  so	  it	  also	  has	  
turning	  radius	  challenges,	  although	  not	  as	  serious	  as	  Ladder	  49.	  Rescue	  49	  
can	  enter	  Sheephole	  Road	  via	  the	  Geigel	  Hill	  Road	  intersection,	  but	  needs	  to	  
exit	  via	  Headquarters	  Road.	  

• The	  jurisdiction	  of	  the	  Ottsville	  Company	  extends	  to	  the	  east	  along	  
Headquarters	  Road	  as	  far	  as	  Municipal	  Road,	  where	  Del	  Val	  company	  (based	  
in	  Erwinna)	  assumes	  primary	  coverage.	  Even	  with	  the	  detours	  related	  to	  
Headquarters	  Road	  Bridge,	  the	  Ottsville	  Company	  can	  reach	  this	  area	  of	  
Headquarters	  Road	  faster	  than	  equipment	  from	  Erwinna.	  



	   11	  

	  
We	  spent	  some	  time	  onsite	  at	  the	  Headquarters	  Road	  Bridge	  and	  talked	  about	  
structural	  and	  geometric	  options:	  
	  

• Chief	  Shick	  repeated	  that	  he	  would	  be	  happy	  with	  any	  width	  bridge	  that	  
allowed	  the	  connection	  to	  reopen,	  even	  though	  some	  Ottsville	  equipment	  
picked	  up	  “scrapes	  and	  bangs”	  when	  the	  bridge	  was	  open	  and	  the	  Jersey	  
barrier	  was	  in	  place.	  	  

• With	  a	  16-‐foot	  wide	  bridge,	  Ladder	  49	  needed	  to	  back	  up	  once	  to	  make	  the	  
left	  turn	  onto	  Sheephole	  Road.	  Chief	  Shick	  does	  not	  consider	  that	  to	  be	  a	  
problem,	  as	  the	  same	  situation	  exists	  in	  a	  number	  of	  places	  within	  the	  fire	  
company’s	  coverage	  area.	  

• Chief	  Shick	  would	  welcome	  a	  cutback	  of	  the	  embankment	  on	  the	  east	  side	  of	  
the	  Bridge.	  He	  estimated	  that	  a	  5-‐foot	  cutback	  would	  enable	  the	  largest	  fire	  
apparatus	  to	  make	  the	  left	  turn	  without	  a	  backup.	  

• Chief	  Shick	  would	  be	  happy	  with	  a	  16-‐foot	  wide	  bridge,	  although	  he	  thinks	  18	  
feet	  would	  be	  better.	  He	  sees	  no	  benefit	  for	  his	  trucks	  in	  widening	  to	  24	  feet.	  
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Attachment	  B	  
Mark	  L.	  Stout	  Consulting	  team	  qualifications	  
	  
Mark	  Stout	  is	  an	  independent	  transportation	  consultant	  and	  is	  principal	  of	  Mark	  L.	  
Stout	  Consulting.	  	  His	  consulting	  practice	  addresses	  a	  wide	  range	  of	  transportation	  
policy	  issues,	  including	  state	  and	  federal	  funding	  challenges,	  climate	  change,	  
organizational	  transformation,	  and	  Smart	  Growth	  planning.	  	  His	  clients	  include	  state	  
transportation	  departments,	  national	  and	  state	  nonprofit	  and	  advocacy	  groups,	  and	  
metropolitan	  planning	  organizations.	  	  His	  recent	  work	  includes	  providing	  strategic	  
planning	  advice	  to	  a	  state	  DOT;	  directing	  a	  regional	  multimodal	  strategic	  land	  
development	  plan	  for	  a	  local	  government;	  coaching	  a	  medium-‐sized	  MPO	  in	  setting	  
up	  a	  Smart	  Growth	  transportation	  program;	  providing	  policy	  support	  for	  a	  national	  
transportation	  reform	  group,	  including	  making	  recommendations	  for	  supporting	  
state	  DOT	  transformation	  in	  reauthorization	  legislation;	  helping	  state	  DOTs	  to	  
collaborate	  with	  environment	  and	  energy	  agencies	  on	  a	  regional	  basis	  in	  addressing	  
transportation	  and	  climate	  change	  issues;	  and	  coaching	  several	  state	  advocacy	  
groups	  in	  the	  skills	  needed	  to	  engage	  state	  DOTs	  in	  project	  selection	  and	  capital	  
programming.	  
	  
Mark	  Stout’s	  experience	  in	  Pennsylvania	  has	  included	  work	  with	  10,000	  Friends	  of	  
Pennsylvania,	  the	  Lancaster	  County	  MPO,	  the	  Delaware	  River	  Joint	  Toll	  Bridge	  
Commission,	  and	  extensive	  collaboration	  with	  PennDOT	  and	  DVRPC.	  	  He	  was	  co-‐
manager	  of	  the	  development	  of	  the	  joint	  PennDOT/NJDOT	  Smart	  Transportation	  
Guidebook:	  Planning	  and	  Designing	  Highways	  and	  Streets	  that	  Support	  Sustainable	  
and	  Livable	  Communities.	  
	  
Dr.	  Stout	  previously	  served	  more	  than	  25	  years	  with	  the	  New	  Jersey	  Department	  of	  
Transportation.	  	  As	  Assistant	  Commissioner	  for	  Planning	  and	  Development	  he	  was	  
responsible	  for	  the	  divisions	  of	  planning,	  capital	  programming,	  project	  
development,	  local	  aid,	  freight	  services,	  aeronautics,	  and	  environmental	  resources.	  	  
His	  accomplishments	  included	  leading	  the	  development	  of	  new	  Smart	  Growth	  
planning	  tools,	  developing	  and	  implementing	  a	  performance-‐based	  capital	  planning	  
and	  programming	  system,	  leading	  organizational	  transformation,	  leading	  the	  
Department’s	  response	  to	  climate	  change	  and	  energy	  policy	  challenges,	  managing	  
major	  legislative	  initiatives,	  and	  developing	  a	  new	  statewide	  long-‐range	  
transportation	  plan.	  	  He	  was	  previously	  Director	  of	  Capital	  Investment	  Planning	  and	  
Development,	  where	  he	  managed	  the	  development	  of	  the	  Department’s	  $1.5	  billion	  
annual	  capital	  program	  for	  transportation,	  as	  well	  as	  managing	  the	  flow	  of	  federal	  
and	  state	  funding	  for	  projects.	  	  He	  has	  also	  served	  as	  a	  legislative	  assistant	  in	  the	  U.S.	  
Congress.	  
	  
Dr.	  Stout	  is	  a	  nationally	  recognized	  expert	  in	  transportation	  and	  land	  use	  planning,	  
transportation	  and	  climate	  change,	  and	  transportation	  policy	  and	  legislation.	  	  He	  has	  
published	  and	  spoken	  widely	  on	  transportation	  issues	  and	  produces	  his	  own	  “Smart	  
Transportation	  Blog”	  (at	  www.mlstoutconsulting.com).	  	  He	  holds	  a	  BA	  in	  political	  
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science	  from	  Washington	  University	  in	  St.	  Louis	  and	  a	  PhD	  in	  political	  science	  from	  
the	  London	  School	  of	  Economics.	  
	  
William	  E.	  Anderson	  is	  a	  traffic	  engineer	  who	  had	  a	  31-‐year	  career	  at	  the	  New	  
Jersey	  Department	  of	  Transportation	  involving	  traffic	  engineering	  and	  traffic	  safety.	  
He	  managed	  statewide	  highway	  safety	  programs	  and	  led	  a	  multi-‐disciplinary	  team	  
responsible	  for	  reviewing	  high-‐profile	  crash	  locations.	  	  He	  served	  as	  Manager	  of	  the	  
Bureau	  of	  Traffic	  Engineering	  and	  Safety	  Programs	  from	  1993	  to	  2001,	  responsible	  
for	  approval	  of	  all	  traffic	  control	  devices	  on	  state,	  county,	  and	  municipal	  roadways.	  
	  
At	  Stantec	  Consulting	  he	  was	  the	  project	  supervisor	  for	  NJDOT	  planning	  and	  for	  
operational	  review	  of	  task	  order	  assignments.	  	  He	  developed	  Traffic	  Impact	  
Statements	  and	  Access	  Permits	  for	  private	  developer	  projects	  in	  New	  Jersey,	  
Pennsylvania,	  and	  Virginia.	  	  He	  also	  conducted	  analyses	  of	  road-‐off-‐road	  crashes	  for	  
the	  New	  Jersey	  Turnpike	  Authority	  on	  the	  Turnpike	  and	  Garden	  state	  Parkway.	  
	  
He	  has	  been	  a	  member	  of	  the	  Adjunct	  Faculty	  of	  the	  Rutgers	  University	  School	  of	  
Government	  Services,	  where	  he	  developed	  and	  taught	  two	  courses:	  Traffic	  
Engineering	  for	  Police	  Officers	  and	  Advanced	  Traffic	  Engineering	  for	  Police	  Officers.	  
These	  courses	  provided	  training	  in	  the	  application	  of	  the	  Manual	  on	  Uniform	  Traffic	  
Control	  Devices	  and	  the	  identification	  and	  analysis	  of	  traffic	  safety	  problems.	  
	  
He	  is	  currently	  a	  member	  of	  the	  National	  Committee	  on	  Uniform	  Traffic	  Control	  
Devices	  and	  the	  New	  Jersey	  Governor’s	  Highway	  Traffic	  Safety	  Policy	  Advisory	  
Committee.	  
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Mark L. Stout Consulting 
Smart – Transportation - Solutions 
144 Hillborn Drive, Newtown, Pennsylvania  18940 

mark@mlstoutconsulting.com – 609.439.3382 

 
 
To: Maya van Rossum, Delaware Riverkeeper 
From:  Mark Stout 
Subject: Supplement to my 14 December 2015 “Comments on the PennDOT                  

   Determination of Effects Report on the Headquarters Road Bridge” report 
Date: 18 January 2016 
 
In our report to you entitled “Comments on the PennDOT Determination of Effects 
Report on the Headquarters Road Bridge,” dated 14 December 2015, we analyzed the 
assertion in PennDOT’s report that there is a “site-specific safety problem” at the 
Headquarters Road Bridge and found it unpersuasive.  An important element of that 
analysis was a review of the crash history at the bridge.  We reviewed (1) ten Tinicum 
Township police reports of accidents in the vicinity of the bridge for the period 2003 to 
2010 provided to us by the township and (2) those elements of the “PennDOT Crash 
History Summary” which were available to us at the time.  Since the submission of our 
14 December report, we have received previously missing information from the 
“PennDOT Crash History Summary,” specifically, the “CDART Crash Resume Data,” a 
summary of the ten accidents PennDOT used in reaching the conclusions stated in the 
Determination of Effects report.  The purpose of these supplementary remarks is to 
review our assessment in light of the fresh data received.   
 
You will recall that in our analysis of the 10 accident reports provided by Tinicum 
Township we determined that 3 were located on or at the Headquarters Road Bridge, 1 
was nearby, and 6 were unrelated to the bridge.  This determination was based on a 
review of the narratives and sketches included in the police reports as well as field visits.  
My colleague Bill Anderson, an experienced traffic engineer and former Manager of the 
Bureau of Traffic Engineering at the New Jersey Department of Transportation, played a 
critical role in this analysis. 
 
The partial “PennDOT Crash History Summary” available to us for our 14 December 
2015 report also identified only 3 crashes actually located at the bridge out of a total of 
10 crashes summarized.  However, as we stated at the time, comparison of the 10 records 
supplied by Tinicum Township and the summary analysis in the “PennDOT Crash 
History Summary” suggested that the two lists might not be identical. 
 
The new data enables us to compare the two lists in detail.  The newly available 
PennDOT “CDART Crash Resume Data” provides summary data for 10 accidents, 
including exact location by milepost and “offset” (distance in feet from the nearest 
milepost). 
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A collision diagram illustrating the crashes found in the lists is attached.  The diagram is 
based on details identified in the crash reports and on locations referenced to the 
PennDOT Straight Line Diagram. 
 
We find the following in comparing the two lists: 

• Only 3 crashes are on both the Township and PennDOT lists.   
• All 3 duplicate reports are of crashes at or near the bridge. 
• Of the 7 PennDOT reported crashes which are not on the Township list (and are 

also not at or near the bridge), 5 are located to the west of the bridge (4 of these 
west of the intersection with Red Hill Road) and 2 are located east of the bridge in 
the area of the curve discussed in our 14 December 2015 report.  None of these 7 
crashes has any relation to Headquarters Road Bridge. 

 
The 3 crashes identified on both lists are: 

1. 24 October 2003.  Our description (from the 14 December 2015 report): “A 
vehicle driving westbound on Headquarters Road attempted a left turn onto the 
bridge and slid on an icy road surface on the bridge, resulting in contact with the 
bridge wall.”  This crash occurred at the bridge but in our opinion was not caused 
by the geometry of the bridge.  There is nothing in the CDART Crash Resume 
Data report to contradict this assessment. 

2. 7 May 2006.  Our description:  “A motorcyclist reported losing control of his 
eastbound motorcycle on loose gravel as he entered the bridge.” This crash 
occurred at the bridge but in our opinion was not caused by the geometry of the 
bridge.  There is nothing in the CDART Crash Resume Data report to contradict 
this assessment. 

3. 6 July 2007. Our description:  “A vehicle driving westbound was reported as 
having made contact with a fence or wall near the bridge.  Based on the limited 
description and the police sketch, the vehicle probably made contact with the 
fence on the western end of the bridge.”  PennDOT evidently considers this crash 
to be at the bridge.  We believe it occurred at some point west of the bridge, not at 
the bridge.  The location data provided by PennDOT is ambiguous, but the police 
narrative, sketch, and coding (“hit fence or wall,” as distinguished from other 
possible choices, such as “hit bridge pier or abutment,” “hit parapet end,” “hit 
bridge rail,” or “hit concrete or longitudinal barrier”) all suggest contact with the 
fence west of the bridge.  In any event, in our opinion the crash was not caused by 
the geometry of the bridge.  There is nothing in the CDART Crash Resume Data 
report to contradict this assessment. 

 
There is one crash on the Township list – but not on the PennDOT list – which we 
determined to be at the bridge: 

1 April 2006.  Our description: “An unregistered, uninsured vehicle left the scene 
of the crash while the driver and passengers were out for a “joyride.”  Details of 
the crash are minimal but do indicate that contact was made with the Jersey 
barrier on the bridge.” This crash occurred at the bridge but in our opinion was 
not caused by the geometry of the bridge. 
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We draw the following conclusions from this analysis: 
 
First, there were – at most – 4 crashes on or at the Headquarters Road Bridge during the 
last ten years of its service. 
 
Second, the “PennDOT Crash History Summary” leaves the impression that 10 crashes 
occurred on or at the bridge, when the CDART Crash Resume Data report clearly 
identifies only 3. 
 
Third, there is no evidence that the 3 (or 4 using a more generous definition) crashes that 
occurred on or at the bridge were caused in any way by the geometry or condition of the 
bridge.  
 
Fourth, the crash history points to problems at the curve to the east of the bridge (which 
we discussed in the 14 December 2015 report) and at the curve west of Red Hill Road 
(which we did not analyze but which show several accidents in the PennDOT data), not at 
the bridge. 
 
Finally, the additional data provided in the CDART Crash Resume Data report 
reinforces our opinion that the crash history does not support the conclusion that 
there is a site-specific safety problem at the Headquarters Road Bridge. 
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Determination of Effect Report Comment Response Document 1 

Headquarters Road (S.R. 1012, Section BRC) Bridge over Tinicum Creek 
Tinicum Township, Bucks County, PA (MPMS 13716) 

  
Determination of Effects Report (November 2015) Comment Response Document 

June 23, 2016 
 

CONSULTING PARTY:  Pennsylvania Historical and Museum Commission, Douglas C. 
McLearen, Chief, Division of Archaeology and Protection (December 15, 2015) 
 
COMMENT #1: As presented in the effects report, the alternatives analysis is inadequate. There 
is relatively little discussion as to how the various alternatives would affect the character-
defining features of the historic district. When discussion of effects to the district is included, it is 
focused on retention of the abutments, wing walls, and piers of the bridge and potential land 
acquisitions from contributing properties in the historic district. The discussion of alternatives 
should document consideration of minimization of effects to the surrounding landscape and 
setting of the historic district. For example, it would be useful if general renderings of the 
proposed structures could be provided for assessment of compatibility of scale with the 
surrounding historic district. The report should also address visual effects of the introduction of 
riprap material along the stream banks, piers, and abutments.  
 
RESPONSE #1: PennDOT has submitted additional information about the Alternatives Analysis 
to the SHPO and the Section 106 consulting parties.    
 
COMMENT #2: The two-lane bridge replacement is identified as the preferred alternative for the 
project in the Project Description (Chapter 4) of the effects report; however, no justification for 
selection of the two-lane bridge replacement as the preferred alternative is provided in the 
alternatives analysis. 
 
RESPONSE #2: PennDOT has submitted additional information about the Alternatives Analysis 
to the SHPO and the Section 106 consulting parties.   
 
COMMENT #3: Finally, based on our experience, the large group format of the consulting party 
meetings has not been conducive to the effective exchange of ideas. For future meeting, we 
suggest PennDOT and FHWA work with the consulting parties and ACHP to develop measures 
to facilitate more effective discussion and consideration of alternatives to avoid, minimize, or 
mitigate adverse effects to the Ridge Valley Rural Historic District. 
 
RESPONSE #3: Thank you for this comment. PennDOT and FHWA will continue to work with 
ACHP and SHPO to develop a more effective format for future consulting party meetings. 
 
CONSULTING PARTY: Charles Reichner, via email (Catherine@heatshed.com; November 
10, 2015) 
 
COMMENT #1: I personally believe that the alternate 2 is the best solution because it allows the 
existing bridge to be reconstructed to its historically correct look and it gives the users of the 
road the straight line between two points; however one of the objections to this alternative will 

mailto:Catherine@heatshed.com
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be that cars/trucks will now speed through this area. This is an advantage for emergency services 
but a worry for residences. Stop signs would slow the traffic. Unfortunately this alternative will 
bring lawsuits as there will property seized by eminent domain (sic). That said there will be 
lawsuits no matter which alternative is decided upon! 
 
RESPONSE #1: Alternative 2 results in the most amount of right-of-way needed from the 
historic district compared to the other alternatives. Alternative 2 also results in increased impacts 
to the floodplain and to Tinicum Creek. In balancing all of these factors, Alternative 2 was 
dismissed from further consideration. 
 
COMMENT #2: My second choice would be alternative 6. A new 2 lane bridge built to fit into 
the historic district. This road is a state highway and is for the benefit of ALL the residences of 
PA. and is paid for by our taxes whether state or federal. It is not the sole property of Tinicum 
Twp but only runs through Tinicum Twp. 
 
RESPONSE #2: Thank you for your comment. 
 
CONSULTING PARTY: Delaware Riverkeeper Network Consultant- Douglas E. Bond, PE, 
McMullan & Associates, Inc. (December 7, 2015; revised comments provided December 15, 
2015) 
 
COMMENT #1: The full replacement alternative with new two-lane superstructure and new 
reinforced concrete substructure is stated as the “preferred alternative.” There is no discussion 
why this is preferred or who prefers it. The entities who prefer this alternative should be listed 
and the reasons why it is preferred stated. Is this PennDOT and their consultants? Is it preferred 
because it best meets the design standards for a new bridge? 
 
RESPONSE #1:As a result of Urban Engineers studies, Alternative 6 (full replacement) was 
identified as the preferred alternative. Alternative 6 best meets the project’s purpose and need 
and PennDOT’s design criteria for this type of roadway. 
 
COMMENT #2: Each of the 10 alternatives is described in the document. However, only one is 
evaluated for adverse effect. Why aren’t other alternatives that may have little or no adverse 
effect evaluated and compared? 
 
RESPONSE #2:  PennDOT submitted additional information to PA SHPO and the Section 106 
consulting parties on June 21, 2016 about the alternatives. The Determination of Effect report 
only assessed the effect of the preferred alternative (Alternative 6) on the Ridge Valley Rural 
Historic District since the other alternatives were dismissed. Determination of Effect reports 
typically only evaluate the effect of the preferred alternative on historic properties.  
 
COMMENT #3: Pg. 4 4th par – The bridge railing installed in 1991 contains post installed 
anchors that may not have had sufficient edge distance for the 1919 concrete that contains large 
rounded stones, resulting in a design with little capacity. It should be noted that the condition of 
the 1919 concrete could have significantly contributed to failure of the railing. 
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RESPONSE #3: A photo from 1990 prior to the installation of the steel beam guide rail shows 
what appears to be incipient spalling along the northwest fascia, which would not be out of the 
ordinary on a 70+ year old superstructure (see photo below). Due to the deterioration of the 
superstructure and the fact that the pipe railing did not meet crash safety standards, PennDOT 
installed structure mounted guiderail. We agree that the condition of the 1919 concrete could 
have contributed to the failure of the railing.  
 

 
 
 
COMMENT #4: Pg. 6 2nd par – The purpose and need statement for the project should contain 
text about evaluating the project’s needs with regard to their impact to the historic district since 
that is a required component of the project. Safety and structural integrity and minimizing 
adverse effects are all needs. 
 
RESPONSE #4: This comment was previously addressed in the Comment Response Document 
dated September 10, 2013 (Response to Comment B on page 2 of 43) which is attached as 
Appendix A.  
 
COMMENT #5: Pg. 6 4th par – There is a statement about “signs” of base slippage and 12 inches 
of wall displacement which is unclear. Where does the possible base slippage occur? The west 
abutment or its wing walls? 
 
RESPONSE #5: The observed base slippage is located at the Northwest wingwall, which is part 
of the West Abutment.  This slippage appears to be a global stability issue, which is likely the 
cause for the addition of the buttress at this wall sometime after 1919.  The buttress was likely 
installed to arrest the failure of the wall due to sliding.   However, the buttress is no longer in full 

Incipient Spalls 
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contact with the wall, possibly due to further movement in the wall.  The face of the wall shows 
an angle in excess of 10 degrees in areas.   
 
COMMENT #6: Pg. 6 4th par – There is a statement that grout bags were installed “to 
temporarily alleviate concerns of the substructure deteriorating further” but there is no 
description of what in the substructure had deteriorated from scour. Furthermore, the grout bags 
restrict the stream channel possibly increasing flow velocity, and have themselves been undercut. 
It is also possible that the undercut occurred because the grout bags were placed on the sediment 
on the stream bottom and not directly on the rock. It should also be noted that the scour concerns 
may have been made worse by this temporary repair due to flow restriction. 
 
RESPONSE #6: This comment was previously addressed in the Comment Response Document 
dated September 10, 2013 (Response to Comment 1.j.ii on page 23 of 43) which is attached as 
Appendix A. There is no evidence that the scouring of the substructure has been accelerated by 
the grout bags. Grout bags are not meant to be a permanent solution to streambed scour and were 
installed around the perimeter of the foundations to prevent further risk of deterioration of 
substructure elements.  The added grout bags filled in areas where the stream bed material has 
been scoured (as shown below).  
 

 
 
COMMENT #7: Pg. 7 3rd par – The statement “Heavy scour exists along the western 
abutment…” would be more clear by explaining that the stream bottom and grout bags have been 
undercut, not necessarily the masonry of the pier or abutment. 
 
RESPONSE #7: As described above, grout bags were installed as a temporary measure to protect 
substructure elements against further risk of deterioration of substructure elements. Further 
details regarding substructure deterioration and susceptibility of scour can be found in the 2006 
Existing Structure Condition Evaluation Report.  
 
COMMENT #8: Pg. 8 2nd par – The statement about “the condition of the bridge would warrant 
its removal to avoid further obstruction…”should be clarified that the superstructure could be 
removed without removing the substructure. 
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RESPONSE #8: If the No Build Alternative was carried forward as the preferred alternative, the 
bridge would continue to deteriorate and would eventually require removal of the superstructure 
and the substructure, to prevent damage to Tinicum Creek.  
 
COMMENT #9: Pg. 15 3rd par through pg 16- The jersey barriers installed in 2001 significantly 
reduced the lane width. All 10 accidents referenced in this section occurred after 2001. There 
appears to be no evidence presented that the 16 foot lane width of the bridge prior to the jersey 
barriers had a similar site-specific safety problem. The fact that the accidents occurred on a 10 
foot lane bridge which is not proposed in any of the alternates should be pointed out in the text. 
 
RESPONSE #9: See the response to Comment #1 on page 11. 
 
COMMENT #10: Pg. 16 first section – it should be noted that the alignment and site distance are 
substandard for alternatives 3 through 6, including the preferred alternative. 
 
RESPONSE #10: Yes, the alignment and site distance are substandard for all alternatives. In 
order to address alignment and sight distance concerns, the scope of the project would be 
increased and the study area would also be increased, resulting in significant increases to 
construction costs and impacts to the environment. For this reason, correcting the alignment and 
sight distance are not part of the project need but are part of the overall determination as to 
whether a site specific safety issue is present when considering design exceptions for other 
design criteria. 
 
COMMENT #11: Pg. 16 first section – There is some question that the traffic counts were taken 
during a time when the Headquarters Road was used as a detour. This should be clarified in the 
discussion on ADT exceeding 400. Is there a traffic count available when the bridge would not 
have been a detour? Also it should be mentioned that a design exception could be obtained for a 
one lane bridge. 
 
RESPONSE #11: This comment was previously addressed in the Comment Response Document 
dated September 10, 2013 (Response to Comment F on page 5 of 43) which is attached as 
Appendix A. The 2001 traffic count with 900 ADT was taken when both Dark Hollow Road and 
Giegel Hill Road were open to traffic.  
 
COMMENT #12: Pg. 16 and 17 – Alternative 3 which involves rehabilitation of the existing 
stone masonry. Why does Alternative 5 require replacement of the existing masonry if that same 
masonry can be rehabilitated as in Alternative 3? Rehabilitating the masonry would likely have 
less adverse effect than replacing it with reinforced concrete. This alternative should be 
reconsidered. There was a turning radius study done with the 18-foot span and removal of some 
of the bank on the east side of the bridge, but this is not mentioned in the text. 
 
RESPONSE #12: The Determination of Effect Report noted that the bridge abutments would be 
rehabilitated with Alternative 3. However, the abutments would be replaced. Given the advanced 
deterioration in parts of the piers, partial pier rehabilitation would be required retaining some of 
the existing masonry.  Due to concerns regarding the long term serviceability of the existing 
stone masonry, Alternative 5 was presented as an option that provides a one-lane bridge with 
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modern concrete piers and abutments (with a masonry cladding) that has a 100-year service life 
and improved hydraulics (eliminating one of the piers in the channel).  Both alternatives would 
have an adverse effect on the Ridge Valley Rural Historic District due to the removal of the 
bridge superstructure. 
 
COMMENT #13: Pg 17 – Figure 7 – Alternative 3 – There is a note on the drawing that the 
existing abutment is to be replaced, but this does not match the text that describes rehabilitation 
for both piers and abutments. The foundations are shown on the drawing to have a footing but all 
evidence suggests that the existing piers bear directly on the rock. Also the rip rap shown around 
the piers and abutments could have a negative effect on historic integrity and stream flow. Other 
measures should be considered to improve scour protection. There is a note about temporary 
excavation support and protection system to remain but this is not explained in the text. The 
elevation of this protection system appears well above normal water and so could negatively 
impact the bridge. It appears that this protection system extends into the rock below the abutment 
but this is not explained in the text. There are options available to improve the turning radius that 
should be explored. 
 
RESPONSE #13: The Determination of Effect Report noted that the bridge abutments would be 
rehabilitated with Alternative 3. However, due to the extent of abutment deterioration and 
localized failure, full replacement of the abutments is recommended.  This was clarified in 
additional information provided to the SHPO and the Section 106 consulting parties.  The 
foundations are likely founded on bedrock, although we have observed a concrete collar around 
some of the units. In the additional information provided to SHPO and the Section 106 
consulting parties, the graphic on Figure 7 was revised to show that the abutments will be 
replaced and the note about the temporary excavation support and protection system was 
removed.  
 
Stone rip-rap will be utilized around the base of the piers and abutments as a countermeasure to 
help prevent scour for each alternative studied. In an effort to minimize the visual effects to the 
Ridge Valley Rural Historic District, the following scour countermeasures are proposed. The 
scour countermeasure would be depressed to a depth of approximately one foot below the 
finished grade and choked with smaller stone and natural stream bottom material.  Much of the 
rip-rap will be obscured by the water of Tinicum Creek; however, some rip-rap will be visible 
above the water line at the base of the piers and abutments. The visual impact will be minor as 
stone is a natural material found abundantly in the project area. The rip-rap will only be located 
at the base of the piers and abutments, and much of it will be located under the superstructure 
which will further obscure it from view to the traveler. Lastly, to further minimize the visual 
impacts of the rip-rap to the Ridge Valley Rural Historic District, stone will be locally sourced if 
possible in an effort to match the visual appearance of the rip-rap to the stone found in the 
project area. No stone rip-rap is planned to be utilized on the stream banks. 
  
Alternatives to improve the turning radius such as further cutting into the stone face along Sheep 
Hole Road and Headquarters Road were considered.  However, there is limited available right-
of-way, and there was a concern regarding the stability of the exposed rock face with further 
excavation, as well as the adverse impacts to its historic setting considering a steel and concrete 
soldier pile wall would likely be needed to retain the embankment.   
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COMMENT #14: Pg. 19 – There do not appear to be any costs provided for Alternatives 3 or 5 
as compared to the other Alternates. 
 
RESPONSE #14: The cost of Alternative 3 is estimated to be $1,779,000.  The cost of 
Alternative 5 is estimated to be $2,176,000. 
 
COMMENT #15: Pg. 21 – 2nd par – The description of rehabilitating the masonry abutments and 
piers is similar to what has been proposed by some consulting parties and what is contained in 
the PennDOT Stone Arch Bridge maintenance Manual for substructure. There are materials and 
procedures for grouting existing stone masonry that are more compatible with stone than non-
shrink grout and may result in less maintenance. 
 
RESPONSE #15: The Headquarters Road Bridge is a concrete encased steel I-beam bridge. It is 
not a stone arch bridge. Due to the type of bridge, extensive strengthening of the piers would be 
required. Applicable sections of the Stone Arch Bridge Maintenance Manual (such as repointing 
and replacing stone) could be incorporated with any alternative; however, the manual does not 
address the strengthening requirement for masonry substructure units subjected to lateral loads.  
 
COMMENT 16: Pg. 21 – 3rd par – In the discussion about turning radius there is no mention of 
removing part of the east bank to improve the radius. Was this considered? 
 
RESPONSE #16: This was not considered as a viable option as turning radius can be improved 
by providing a wider structure and because the one lane bridge criteria is not applicable to this 
project.  See the above response to comment #13.   
 
COMMENT #17: Page 22 – 3rd par – There is a statement that continual maintenance for the 
stone masonry is required, however there is no statement that all bridge materials require 
continual maintenance or that most of the stone masonry substructure appears to have been there 
since its construction in 1812. If life cycle costs are not considered for all alternates, why 
mention anything about maintenance of masonry for this alternative? 
 
RESPONSE #17: Old stone masonry structures require more rigorous inspection and 
maintenance than new concrete structures. A new concrete structure would be designed with an 
average service life of 75 years requiring minimal maintenance. Although parts of the existing 
stone masonry have been around since 1812, there is evidence that large areas have been 
reconstructed over time (e.g., the southeast and northwest wing walls).  Failure of a small area of 
stone masonry could lead to global failure in time if not addressed.  This is not the case with 
modern reinforced concrete structures.  
 
COMMENT #18: Pg. 23 – 3rd par – Rip rap placement could have a significant negative effect 
on the historic district. There are other countermeasures which could be employed that are more 
compatible with this historic bridge and protected stream. This issue needs more consideration 
and discussion. 
 
RESPONSE #18: See above response to Comment #13.  
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COMMENT #19: Page 25 – 1st par – Alternative 6 – Replacing two historic load bearing 
masonry piers with one reinforced concrete pier with a fake stone façade would diminish the 
integrity of the property’s design, setting, materials, feeling and association as described on page 
42 regarding the guidelines for Protection of Historic Properties CFR part 800. The finding that 
Alternative 6 will have an adverse effect on page 47 is consistent with the guidelines. 
 
RESPONSE #19: Yes, Alternative 6 would result in an adverse effect to the Ridge Valley Rural 
Historic District.  
 
COMMENT #20: Page 25 – 1st par – Excavating 3 feet into rock for new foundations could 
impact stream environment but it is not clear if this has been evaluated. This seems in conflict 
with statement in next paragraph that moving new center pier would “…minimize the 
disturbance of streambed material during construction”. One page 26, in the “Environmental and 
Cultural Resource Impacts” section, removal of the rock is not discussed. How is the rock 
removal proposed to be accomplished? 
 
RESPONSE #20: Spread foundations on erodible rock (such as the material at the project site) 
are required by PennDOT’s Design Manual, Part 4 to be founded 3-feet into the rock.  The 
minimization of disturbance noted in the 2nd paragraph considers the fact this alternative only 
requires one pier in the stream and not 2 piers as presently exists.  The center pier of Alternative 
6 would be in the same place as the existing pier, and would not require excavation/removal of 
the original two piers and construction of a separate new pier in a new location (resulting in three 
excavations in the channel).  The method of removal will be left to contractor’s means and 
methods and will be monitored by PennDOT Construction engineers.   
 
COMMENT #21: Page 27 – 2nd par – Since alternative 6 was found to have an adverse effect on 
page 47, it appears to be in conflict with the statement that “…this appears to be a reasonable 
option to minimize impact to the Ridge Valley Rural Historic District…” 
 
RESPONSE #21: . Your comment is referring to Alternative 6A, not Alternative 6. Alternative 
6A is a full bridge replacement with a two-lane superstructure with a reduced roadway width 
accommodating two 10-foot travel lanes. The full statement that appears on page 27 is as 
follows: While this appears to be a reasonable option to minimize impact to the Ridge Valley 
Rural Historic District, due to the roadway classification and anticipated traffic volume on the 
bridge, PennDOT’s DM-2 requires a roadway and bridge width of 24 feet, curb-to-curb.  
 
COMMENT #2: Page 27 – Alternatives 6B and 6C – Both options result in a thicker 
superstructure (33 or 30 inches versus 17 inches) and as stated “would involve impacts to the 
adjacent floodplain…” Removing the weight of the superstructure from the existing piers and 
abutments in 6B would make them less stable and more likely to be damaged in addition to 
destroying the character of the bridge. Removing the abutments in 6C would have an even 
greater negative impact on the “historic integrity” to contribute to the Ridge Valley Rural 
Historic District as described by the Keeper of the National Register in their 2006 letter. 
 
RESPONSE #22: Thank you for your comment, we agree. 
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CONSULTING PARTY: Linda McNeil, Township Manager, Tinicum Township Board of 
Supervisors (December 7, 2015) 
COMMENT #1: The ‘Bridge Width Evaluation’ report, used as a basis for the ‘Determination of 
Effects Report,’ concluded that “the accident rate for the area in the vicinity of the Headquarters 
Road (sic) Bridge is 20.53, which is well above the statewide average.” We request that a further 
evaluation of the accident reporting be performed as the 10 accidents cited in the project area did 
not seem to be attributable to or related specifically to the Headquarters Road Bridge. Further 
clarification of the project area i.e., Segment 0020 Offset 2313 to Segment 0020 offset 2983 is 
requested. In addition, the report contains the statement that “the study area is a higher than 
statewide average of crashes involving ice”, noting that “33% of the crashes involved ice on the 
roadway,” and “suggests that there may be poor drainage available in roadways leading to the 
bridge.” The Board of Supervisors reviewed the Police Crash Reporting (copies available upon 
request) for the ten (10) accidents in the Bridge vicinity between the years of 2002 and 2011 and 
note the following: 
 
Three (3) of the accidents were “Non-Reportable”: 
 

1. The 2003 non-reportable accident involved 2 vehicles that slid into one another on 
Sheephole Road due to an icy road surface. 

2. The 2006 non-reportable accident where an unregistered vehicle being taken out for a 
“joy ride” lost control on a curve, hit a guard rail on Headquarters Road and left the 
scene. The passenger stayed on scene, declining to travel further with the driver. 

3. The 2009 non-reportable accident involved a report from a school bus driver that 
believed a car struck the rear tires of the bus. No damage was observed. 

 
Four (4) of the Reportable accidents had the following scenarios: 
 

1. The 2005 reportable accident occurred on Headquarters Road between Sheephole and 
ridge Valley when the vehicle failed to negotiate a curve on the wet highway. 

2. The 2008 reportable accident occurred on Headquarters Road between Sheephole and 
Ridge Valley and involved a curve and slippery conditions. 

3. The 2009 reportable accident occurred on Headquarters Road between Sheephole and 
Ridge Valley and involved a curve and wet roadway conditions. 

4. The 2010 reportable accident occurred on a curved portion of Headquarters Road, east of 
Sheephole. 

 
The Three (3) accidents that occurred on the bridge between 2002 and 2011 had the following 
scenarios: 
 

1. 2003 – The operator after stopping at the stop sign encountered ice upon entering the 
bridge and slid into the concrete barrier. 

2. 2006 – The operator of a motorcycle was traveling eastbound on Headquarters Road, slid 
on gravel and the motorcycle slid out from under the operator. 
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3. 2007 – The accident is listed as an accident on Headquarters Road at Sheephole Bridge 
but does not contain a narrative. The indicated prime factor is “Possible Vehicle Failure, 
Tires.” 

 
RESPONSE #1: To try to determine if the crash total is normal or abnormal, a summary level 
crash analysis was completed taking account the type of crash, potential cause and its location 
and comparing the crash rate to similar roadways.  The crash rate takes into account the amount 
of traffic that uses the roadway over a specified section of road.  In the case of the Headquarters 
Road project, the volume is relatively low within a relatively small project limit, resulting in a 
crash rate that is significantly higher than statewide average.  A review of the type of crashes 
indicated that 70% of the crashes were hit-fixed-object, which indicates that there may be an 
issue with the availability of clear space along the approach roadways to maneuver if the vehicle 
leaves the roadway. Upon a more detailed investigation into individual accident reports, recorded 
by police, while the police do not report that the accidents were directly caused by the bridge, 
there remains concern over approach roadway sight distance and sharp horizontal curvature 
leading into the bridge from the eastern approach roadway. Additionally, repeated collision 
damage to the bridge (as evidenced in 2000 and 2001 PennDOT inspection reports prior to a 
reduction of the bridge width below 16 feet) coupled with the late 2001 collision, which resulted 
in guiderail dislodging from the bridge and falling into the creek, and the subsequent placement 
of concrete barriers, indicates that there is an issue with vehicles negotiating turns onto the 
bridge. This is further corroborated by comments received by consulting parties and in comments 
made at consulting party meetings. For example, Ms. Marilyn Herd’s account of a near accident 
on the bridge (December 15th, 2015 comment to the DOE). Comments by a consulting party 
(Tim Cashman) at the June 2013 consulting party meetings indicate that school busses have 
impacted the bridge when it was still open to traffic.  
 
Based on existing sight distance issues, sharp horizontal curvature along the eastern approach 
leading into the bridge, the inability of the Ottsville Ladder 49 truck to negotiate the turn from 
Sheephole Road onto Headquarter Road Bridge in one complete turn, and evidence of repeated 
impacts to the bridge prior to a reduction in its width in 2000 and 2001, there is a site specific 
safety issue.  
 
COMMENT #2: The Board of Supervisors requests more information about the traffic counts 
that the Determination of Effects relied upon. Since there are three (3) major East-West routes, 
through the Township, traffic counts should be measured when each of these routes were fully 
functional. (Headquarters Road, Geigel Hill Road, E. Dark Hollow Road). The Report gives two 
traffic counts: in 2001, when Dark Hollow was closed, and in 2008, when Geigel Hill was 
closed. 
 
RESPONSE #2: This comment was previously addressed in the Comment Response Document 
dated September 10, 2013 (Response to Comment F on page 5 of 43) which is attached as 
Appendix A. Also see response to Comment #11 on page 6.   
 
COMMENT #3: Ottsville Fire Company ladder Truck 49, which at 41.5 feet is the Township’s 
longest emergency response vehicle, has been a controlling factor for the bridge design, and the 
Board of Supervisors agrees that public safety is paramount in consideration of purpose and 
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need. Your report states that Preliminary Turning Radius studies were performed using Autoturn 
9.0 software to show that the 16-foot one lane bridge “cannot accommodate” the turning 
movement of this ladder truck. Our understanding is that this Autoturn study was performed in 
2006, but the turning radius area has changed since then. Specifically, in 2009 the Tinicum 
Township Public Works Department Performed work to cut back the rock face of a cliff along 
Sheephole Road under the direction Mike McAtee of Urban Engineers, so as to facilitate the 
turning movement of this ladder truck. When the work was completed, Tinicum Township’s 
director of Public Works, Doug Skelton, was the Chief of the Ottsville Volunteer Fire Company. 
Skelton was able to safely negotiate a turn in Ladder Truck 49, Eastbound on Headquarters, onto 
Sheephole Road. An additional Autoturn study should therefore be performed, to evaluate the 
changed conditions relating to the turning radius at the bridge. 
 
RESPONSE #3: The turning radius study has been updated several times since its initial iteration 
in 2006, and as recently as 2015.  All studies since 2009 have accounted for the localized 
widening of Sheep Hole Road.  The limits of widening requested by Urban along Sheep Hole 
Road in 2009 were not attained by the Township maintenance crews.  For a one-lane, 16-foot 
wide proposed superstructure in its current location, Urban requested 17-feet of widening into 
the rock face to facilitate the turning movements to and from Sheep Hole Road.  The actual 
widening was only approximately 5-feet.  If the abutments and bridge were to be replaced and 
shifted to the west, the available space for turning movements would be increased, and the 
previous widening could be acceptable. The latest turning radius study accounts for the widened 
conditions.   
 
CONSULTING PARTY: Judith C. Esch, via email (tenrten10@gmail.com, December 10, 
2015) 
 
COMMENT #1: We need a bridge for safety. There are so many unintended consequences to 
this bridge being out. Just as in the Geigel Hill Bridge outage, the local folks suffered financial 
and sometimes, life threatening hardships.  And this is happening now. 
 
RESPONSE #1: Thank you for your comment. We understand the frustration that the closed 
bridge creates for the surrounding community. 
 
COMMENT #2: I have read this report and believe it is accurate in developing proposals that are 
feasible. Those who nitpick this document to death are ignoring its fundamental professional 
conclusions. They want to draw attention away from facts. 
 
RESPONSE #2: Thank you for your comment. 
 
CONSULTING PARTY: Delaware Riverkeeper Network Consultant- Mark L. Stout, PhD, 
Mark L. Stout Consulting (December 14, 2015) 
 
COMMENT #1: Geometric deficiencies 
 
The report states that a one‐lane bridge at this location does not meet PennDOT design standards 
and implies that this “design deficiency” contributes to a site‐ specific safety problem. Although 

mailto:tenrten10@gmail.com
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a design manual is a useful and important document for establishing standards, it is not a 
substitute for site‐specific design and does not guarantee the “safest” outcome in a particular set 
of circumstances. In fact, as we have argued in a previous report (Tinicum Township and the 
Headquarters Road Bridge: Planning the Future, 14 April 2014), it is by no means certain that a 
two‐lane bridge is safer than a one‐lane bridge in all cases:  
 

A literature review was conducted to see if there was previous research and/or analysis of 
roadway safety at one‐lane bridges and research and/or analysis of one‐lane versus two‐
lane bridges. No applicable specific research was found on either subject, but some 
anecdotal information about the traffic calming effects of one‐lane bridges was found. It 
was asserted that due to the narrowing of the roadway to one lane, traffic naturally slows 
down. An analogy would be the installation of a one‐lane “choker” and/or a neck‐down. 
A choker narrows the width of a roadway, generally at mid‐block locations, to “allow 
travel in only one direction at a time, operating similarly to one‐ lane bridges.” Neck‐
downs are similar in nature but are at intersections. The Institute of Transportation 
Engineers (ITE) estimates that speed is reduced by 14% when one‐lane chokers are 
implemented for roadway 2 widths under 20 feet and greater than 17 feet. Speed 
reduction can enhance safety and, if a crash does occur, severity has a tendency to be 
reduced at the lower speeds. The same ITE reference also states that one‐lane chokers can 
have a traffic volume reduction of 20%. A reduction in volume also decreases the risk of 
a crash and can enhance the safety of the location.  

 
The DOE report does not explicitly address other potential design deficiencies in the area, but it 
should be presumed that the “deficiencies” referenced here include those addressed in the Bridge 
Width Evaluation report. These include sight distance, horizontal curves, and approach grades 
(turning radius will be discussed below in connection with emergency vehicle access). This is, in 
fact, a rural area, with wooded slopes and steep and winding roads. The report notes that “many” 
of the alternatives analyzed “are not able to fully address these existing substandard criteria.” 
There is no discussion of how or to what extent the preferred alternative (presumably Alternative 
6) addresses these issues. All of these alternatives, including Alternative 6, would likely require 
design exceptions to address the real issues of designing a project in this type of environment. In 
fact, a STOP sign in advance of the bridge on the western approach would resolve the sight 
distance issue, while improved road markings and signage should reduce the incidence of run‐
off‐the‐road events and other problems that might be associated with horizontal curves and 
grades near the bridge. 
 
RESPONSE #1: As Headquarters Road and Headquarters Road Bridge are state owned 
infrastructure, PennDOT has a responsibility to the traveling public to provide a safe driving 
experience. This means adherence to State and Federal standard design criteria which, for this 
type of work and for this location, require a two lane structure. When those standards cannot be 
met due to extraordinary circumstances, design exceptions can be considered. While deviations 
from required criteria through design exceptions will be required for most if not all alternatives 
considered, PennDOT has a responsibility to improve upon existing conditions which could 
contribute to a safety issue when possible. To address the assertion that a one-lane bridge will 
have a traffic calming effect on Headquarters Road, it is important to note that the existing road 
is two lanes from end to end. If there were to be a traffic calming effect caused by the bridge, it 
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would be minimal and would not have a measurable impact on the travel speeds for the 
remainder of the roadway.  
 
COMMENT #2: Crash rate 
The DOE report refers to “statistically high crash rates,” which is presumably based on the safety 
discussion in the Bridge Width Evaluation report. The BWE report provides a summary of crash 
data and argues that both the accident rate and crash intensity rates are “well above the statewide 
average.” It is important to note that this analysis is based on a total of 10 crashes reported over 
10‐year period. It seems excessive to base significant conclusions on such a small sample. 
Indeed, even the BWE report states that no “crash clusters” could be identified because the small 
numbers could not meet the minimum threshold for that status. And although the statistics cited 
by PennDOT provide a minimal control for the overall level of development (rural) and traffic 
counts, these do not account for the local terrain (steep slopes and winding valleys) or the status 
of the roadway network (shifting bridge closures and attendant detours). A statistical analysis, in 
fact, provides only a general look at an area and should be subordinate to an analysis of the 
actual crashes at the location. 
 
RESPONSE #2: It is standard PennDOT practice to report if a crash total is normal or abnormal 
by comparing it to the statistical statewide crash rate of similar roadways. This is used as a 
starting point to assess site specific safety issues but is, by no means, the only method of 
establishing whether there is a site specific safety issue.  Additionally, it is important to note that 
in the BWE, while it was mentioned that there were 10 crashes over a 10 year period, the crash 
rate was calculated for 3 crashes in the most recent 5 year period.  The crash rate takes into 
account the amount of traffic that uses the roadway over a specified section of road in a set 
period of time (5 years).  In the case of the Headquarters Road project, the volume of traffic is 
relatively low within a relatively small project limit, resulting in a crash rate that is significantly 
higher than the statewide average.  See also the Response to comment #1 on page 10 for 
additional safety considerations.   
 
COMMENT #3: Crash history 
As the Determination of Effects report notes, a narrative summary of the crash history for the 
area in the last 10 years before the bridge was closed is provided in the BWE report. The BWE 
narrative is based on another report, the “PennDOT Crash History Summary,” which is listed as 
Attachment 7 to the BWE report. Portions of this document have been made available to us to 
review, but the actual crash records have not.  
 
We were able, however, to review 10 crash reports which were supplied by Tinicum Township 
for the period 2003 to 2010 in the area of the bridge. A comparison of the 10 records supplied by 
Tinicum Township and the summary analysis in the “PennDOT Crash History Summary” 
suggests that the two lists may not be identical, although without seeing the actual records 
reviewed by PennDOT it is impossible to be certain.  
 
Our review of the crash records received from Tinicum Township yields a very different 
conclusion from the one set out in the BWE and DOE reports.  
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Of the 10 crash reports reviewed, 3 are located on or at the Headquarters Road Bridge, 1 is 
nearby, and 6 are unrelated.  
 
Following are the reported crashes on or at the bridge:  
 

• 24 October 2003 – A vehicle driving westbound on Headquarters Road attempted a left 
turn onto the bridge and slid on an icy road surface on the bridge, resulting in contact 
with the bridge wall (see figures 1 and 2).  

• 1 April 2006 – An unregistered, uninsured vehicle left the scene of the crash while the 
driver and passengers were out for a “joyride.” Details of the crash are minimal but do 
indicate that contact was made with the Jersey barrier on the bridge.  

• 7 May 2006 – A motorcyclist reported losing control of his eastbound motorcycle on 
loose gravel as he entered the bridge (see figures 3 and 4).  

 
While the width of the bridge (a 10‐foot cartway at the time) may have been a minor factor in 
these crashes, it does not appear that bridge width was the primary causal factor in any of these 
crashes.  
 
The partial “PennDOT Crash History Summary” also identifies only 3 crashes at the bridge, a 
fact which was not included in the summary discussions in the BWE and DOE documents.  
 
A fourth crash, on 6 July 2007, appears to have been near the bridge. A vehicle driving 
westbound was reported as having made contact with a fence or wall near the bridge. Based on 
the limited description and the police sketch (figure 5), the 4 vehicle probably made contact with 
the fence on the western end of the bridge (figure 6).  
 
Of the 6 remaining crashes, 1 occurred on Sheephole Road (10 February 2003), as two vehicles 
collided under icy conditions. The remaining 5 were all associated with the curve located 
approximately 250 feet east of the intersection of Headquarters Road and Sheephole Road:  
 

• 24 May 2005  
• 26 September 2008  
• 21 January 2009  
• 5 May 2009  
• 16 March 2010  

 
Of the crashes at the curve, 3 occurred when the road surface was wet and all 5 involved a 
westbound vehicle crossing the centerline (see figures 7 and 8). These crashes are all well 
beyond the influence of Headquarters Road Bridge, but do indicate a “hotspot” where PennDOT 
should consider upgrading such safety measures as signing and striping.  
 
Our conclusion from reviewing the crash history in the vicinity of the Headquarters Road Bridge 
is that this history provides no evidence of a site‐specific safety problem at that bridge.  
 
RESPONSE #3: It is our opinion that accidents located on the adjacent approach roadways 
should still be considered in the crash analysis, since the bridge and its geometry (particularly for 
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a reduced width bridge) may contribute to the course of vehicles entering and leaving the bridge. 
The PennDOT crash resumes and those reported from Tinicum Township are fairly similar to the 
three crashes reported on the bridge. Even though the width of the bridge may not have been the 
direct cause of the crashes on the bridge, it is not possible to rule out that there could be 
geometry and/or drainage issues (i.e., wide turns coming off the single lane bridge; icy roadways 
and debris indicate drainage issues that can form a site-specific safety concern and should be 
addressed).  Additionally, as noted in Response #2 on Page 14, the crash rates are a standard 
statistical evaluation for the roadway and were calculated based on 3 reportable crashes from the 
previous 5 years. 
 
COMMENT #4: Emergency vehicle access 
The DOE report repeats PennDOT’s assertion, made in previous documents, that one of the 
needs of the project is the fact that the existing structure “cannot safely and effectively 
accommodate current and future traffic needs including emergency response vehicles.” With a 
curb‐to‐curb width of 16 feet, the bridge “cannot accommodate Tinicum Township’s largest fire 
response vehicle, a 41.5‐foot ladder truck.” In fact, this ladder truck – Ladder 49 of the Ottsville 
Volunteer Fire Company – operated across the Headquarters Road Bridge when it had a 10‐foot 
cartway. In an interview (a summary of which is attached), the fire chief of the Ottsville Fire 
Company confirmed that Ladder 49 could operate on a 16‐foot bridge, although it would need to 
back up once to make the left turn into Sheephole Road, a common procedure in the township. 
He would also find a cutback of the embankment on the east side of the bridge desirable.  
 
A wider bridge is not necessary to accommodate fire company operations. A traffic engineering 
analysis conducted for us by MBO Engineering in 2013 found the following:  
 
MBO Engineering has reviewed the 2009 turning radius study done by Urban Engineers for the 
Headquarters Road Bridge, discussed the possible scope of work of a bridge rehabilitation 
project with McMullan Engineering, and undertaken multiple field visits in the vicinity. Based 
on this work, MBO Engineering believes that it is possible to satisfy the turning radius needs 
identified by Urban within the scope of a bridge rehabilitation project that includes some 
reconstruction of the wingwalls at the eastern end of the bridge, some reduction of the slope in 
the northeast quadrant of the bridge, and possibly some adjustment of the curb‐to‐curb width of 
the proposed new bridge deck. 
 
RESPONSE #4: See the response to Comment #3 on page 12.  
 
It should be noted that McMullan’s representative rehabilitation projects were for pedestrian 
applications or load posted bridges, not bridges responsible for carrying the design live loads 
required by modern bridge standards, including a 72,000-lb HS-20 vehicle. The HS-20 vehicle 
includes an 8,000-lb front axle load, and two 32,000-lb rear axle loads.  This standard design 
conservatively accounts for variability in truck loading, including Class 8 vehicles such as 
delivery or moving trucks, fuel trucks, and fire trucks.  According to the Ottsville Volunteer Fire 
Company, its Ladder 49 truck is 70,000-lbs.    
 
While it is true that a wider bridge is not necessary to simply “accommodate fire company 
operations”, it is also true that every second counts when a fire company is responding to a call. 
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Providing a structure which allows for the unrestricted movement of the Ladder 49 truck allows 
for the fastest possible response time when compared with the above limited cart way which 
would require the fire truck to back up prior to making a turn. Additionally, a one lane bridge, 
providing either minimal or no shoulder does not provide for adequate area for snow storage or 
drainage of snow melt further reducing the available width of the bridge and contributing to 
unsafe conditions as the cycle of melting and refreezing of water occurs. 
 
Regarding the minutes prepared by the Delaware Riverkeeper Network for a meeting held with 
the Ottsville Fire Chief Bill Shick, after speaking with Chief Shick, it is clear that the minutes 
and summary statements were developed and provided to PennDOT without first allowing Chief 
Shick an opportunity to review and verify the statements attributed to him. After speaking with 
Chief Shick, it is clear that some statements were taken out of context or were erroneously 
recorded. We encourage the Delaware Riverkeeper Network to contact Chief Shick regarding 
these errors and misstatements. 
 
CONSULTING PARTY: Kathryn Ann Auerbach, Preservation Consultant, Preservation is Real 
(December 11, 2015) 
 
COMMENT #1: I do not feel that the recent reports regarding the above project, including the 
Bridge Width Evaluation and the above DOE reports have been properly made available to 
consulting parties.  Several concerned parties with whom I spoke were either unaware of these 
reports or were expecting their copies to be received via US Postal Service, in order to easily 
review.  I understand that not even Tinicum Township received hard copies, and that the 
township secretary had to print multiple copies for the use by township representatives and staff.  
That is unacceptable.  I am disappointed with such failure to easily make available reports, 
critical to the above project and its outcome. 
 
Many in the township, including myself, hold Federal and State designations, including Lower 
Delaware Wild & Scenic River, National Register Ridge Valley Rural Historic District and all its 
components and the Exceptional Value Tinicum Creek, very seriously, as well as the W & S 
Memorandum of Agreement with signatories of several Tinicum organizations, State agencies 
and representatives, and Federal representatives.  Critical to these designations is the 
preservation and careful stewardship of ALL of the components that support such distinguished 
classifications.  Many in Tinicum have worked very hard over the years to assure that the unique 
and irreplaceable qualities that have garnered such levels of recognition and “protection” will 
continue to be enjoyed for present and future generations.  PennDOT is no less exempt than any 
other organization or person to uphold what is so ably and directly specified in the State 
Constitution of Pennsylvania, Article 1, Section 27, namely “the people have a right to clear air, 
pure water and to the preservation of natural, scenic, and historic values... generations yet to 
come.”   
 
Public agencies, as caretakers and stewards of resources collectively owned and held by the 
citizens of Pennsylvania, are bound by the State History Code, Wild & Scenic Rivers Act, 
National Historic Preservation Act and National Highway Act, as well as Clean Stream Act and 
other ecological legislation to preserve, protect AND maintain our resources, to AVOID any 
adverse impacts and to be leaders in best preservation and environmental standards. 
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RESPONSE #1: PennDOT is conducting the environmental and cultural resource studies for this 
project in accordance with all applicable state and federal regulations. All of the Section 106 
related documentation is posted to the ProjectPATH website, which was developed by PennDOT 
and Preservation PA to facilitate the review of project related materials. It is publically 
accessible and acts as a clearinghouse for all materials so they can be consulted or reviewed at 
any time. Hardcopies of the reports and documentation are mailed to those Consulting Parties 
that have not provided, or do not have, email addresses or access to the ProjectPATH website. 
You can also refer to the ACHP’s Citizens Guide for more information on the Section 106 
process (http://www.achp.gov/citizensguide.pdf.) 
 
COMMENT #2: There are a number of inaccuracies and deficiencies with the Determination of 
Effects Report of November 2015.  The following several items I wish to address.  Report 
deficiencies are not limited to just these items. 
 

• Reliance on a faulty Bridge Width Evaluation Report of April 2015- see comments 
previously sent, and appended herewith. 

• Failure to properly define “Purpose & Need” of the project. 
• Failure to identify all of the resources impacted by the proposed “Preferred 

Alternative”, including the bridge, stream, roadway and landscape resources.  
• Failure to assign proper significance to the bridge itself, in particular including new and 

additional information regarding the bridge’s engineering design and rarity. 
• Failure to provide within the report appropriate photos and elevations of the bridge 

itself, the very resource being threatened. 
• Failure to place higher priority on avoidance of impact. 
• Failure to provide thorough stone masonry assessments & repair estimates from 

recognized, high caliber stone masons, some already PennDOT approved, who utilize 
Sec. of the Interior standards and state-of-the-art techniques and materials. 

• Failure to address current closure as an active ADVERSE EFFECT not mitigated. 
• Failure to include substantive comments, information and reports offered by Consulting 

Parties and specialists.   
• Failure to identify a broader Area of Potential Effect to include the valued scenic vistas 

to the bridge area from extended areas within the historic district.  
 
RESPONSE #2:  

• Please see previous responses to Comment #1 (page 11); Comment #2 (page 14); 
Comment #3 (page 16), and Comment #14 (page 16).  

• This comment was previously addressed in the Comment Response Document dated 
September 10, 2013 (Response to Comment B on page 2 of 43) which is attached as 
Appendix A. 

• The Section 106 Determination of Effects report considers impacts to historic resources, 
i.e., those eligible for or listed in the National Register. While the stream, roadway, and 
landscape resources are considered character-defining features of the Ridge Valley Rural 
Historic District, the historic district is the historic property for Section 106 purposes. 
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• This comment was previously addressed in the Comment Response Document dated 
September 10, 2013 (Response to Comment G on page 5 of 43) which is attached as 
Appendix A. The comment was also further clarified in an email from SHPO to Jesse 
Salamun dated August 15, 2014 (see attached).  

• Photographs were included in Appendix A of the Determination of Effect report. Bridge 
renderings were also included in the additional information submitted to the SHPO and 
the Section 106 consulting parties.   

• All of the alternatives considered, with the exception of the No Build and the Total 
Avoidance Alternative (Alternative 1), have an adverse effect to the Ridge Valley Rural 
Historic District due to the removal of the bridge superstructure.  

• A thorough inspection of the structure was performed in 2006 by Urban Engineers and 
summarized in the Existing Structure Condition Evaluation Report. This was provided to 
the SHPO and the Section 106 Consulting Parties; it is also on ProjectPATH. This report 
was supplemented with core boring investigations that were conducted in March 2014. 
The results of this investigation were provided to the SHPO and the Section 106 
Consulting Parties; it is also on ProjectPATH.  

• Pursuant to 36 CFR § Section 800.16(i), “an Effect may occur when there is an alteration 
to the characteristics of a historic property qualifying it for inclusion in or eligible for the 
National Register”. Closing the bridge did not result in an Effect to the Ridge Valley 
Historic District as none of the characteristics that qualify the historic district for the 
National Register are altered. 

• The Determination of Effect report notes that all of these items are available through 
ProjectPATH, a publically-accessible website (www.paprojectpath.org).  ProjectPATH 
also has responses to previous comments submitted.   

• PennDOT and FHWA defined the APE in the Determination of Effect report, and the 
SHPO had no comments about the APE. 

 
COMMENT #3: Inaccurate information utilized in the Bridge Width Evaluation Report is 
repeated numerous times within the DOE report, thus amplifying the inaccuracy of both reports 
and rendering both reports INVALID.  Detailed comments on the Bridge Width report are 
included in my letter of December 9, 2015.  To highlight a few: 
 

• Use of 900 vehicles per day ADT traffic count unsubstantiated.  Traffic closer to 400-
631.  The 900 number is repeated in the DOE report (p. 4, 6, 15, 16, 27) and utilized to 
engage artificial standards to the bridge and force an argument for two-lanes.  Stone arch 
bridges recently rehabilitated and currently owned by PennDOT are one-lane, some with 
6400 ADT.  #ADT not critical to determine bridge width. 

• Use of 30 mph in road geometry and travel models.  Road posted at 25 mph, section with 
bridge has Stop sign and obtuse road curves, thus 0-10 mph.  To utilize 30mph in 
road/bridge geometry and travel models is deceptive and not based on real conditions (p. 
16, 25).  Road/bridge geometry comments invalid per 30mph. 

• Accident reports are presented to infer fault with bridge (p. 7, 15, 16).  IN FACT, NONE 
OF THE ACCIDENTS IDENTIFIED WERE THE RESULT OF BRIDGE DESIGN OR 
WIDTH.  THEY WERE EITHER LOCATED OFF THE BRIDGE OR DUE TO POOR 
MAINTENANCE & ROAD SURFACE CONDITIONS. 

http://www.paprojectpath.org/
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• Fire-truck turning radius off bridge onto Sheep Hole Road HAS BEEN 
SATIFACTORILY RESOLVED AND DOES NOT REQUIRE CHANGE IN BRIDGE 
WIDTH OR DESIGN (p. 7).  See comments made by Tinicum Township. 

 
 
RESPONSE #3:  

• The PennDOT District 6-0 Stone Arch Bridge Management Plan “provides guidance to 
state and local bridge forces on maintaining, repairing, rehabilitating, and restoring stone 
arch bridges. PennDOT has rehabilitated some one-lane masonry arch bridges; however, 
the determination to maintain a one-lane bridge was made on a case-by-case basis after 
considering approach roadway alignment, sight distances, traffic volumes and arch barrel 
length. In some cases, masonry arch bridges were widened by cantilevering the new 
reinforced concrete moment slab beyond the arch barrel due to site-specific safety issues 
(geometry, alignment). All available traffic data for Headquarters Road exceeds the ADT 
threshold of 400 used as one of the criteria in determining whether a one-lane bridge is 
appropriate.  

• Standard design practice considers design speeds 5 mph greater than the posted speed to 
account for typical driver behavior and tendencies for speeding (for example, posting the 
speed limit at 25 mph, while designing for 30 mph).   

• See previous response to Comment #1 (page 11). 
• See previous response to Comment #3 (page 12). 

 
COMMENT #4: Other issues are addressed in my letter.  Most importantly, the above criterion 
utilized to evaluate the suitability of a two-lane vs. one-lane bridge are entirely faulty and do not 
provide any substance or threshold of conditions to argue for a two-lane bridge (p. 32-33).  The 
“Existing Geometric Conditions” (before Jersey barrier installation) ARE NOT 
SUBSTANDARD.  The existing one-lane bridge at a T-intersection of 0-10 mph on a winding 
road with no crash history related to design and ADT 400-631 and adequate turning radius is 
THE SAFEST BRIDGE FOR THIS LOCATION.  It provides adequate movement for cars and 
trucks, with greater traveling width than a two-lane bridge and greater areas for pedestrians and 
snow removal.  There are no known future traffic needs that vary significantly from present.  
ONE-LANE BRIDGE IS SAFE & PREFERRED. 
 
RESPONSE #4: Based on the existing site-specific safety issues and the feedback from local 
residents who have experienced near head-on collisions on the bridge, we respectfully disagree. 
A one lane bridge does not meet PennDOT’s required design criteria, cannot accommodate the 
turning movement of the Ottsville Fire Companies largest vehicle and does not provide for 
adequate shoulder width for drainage.  
 
COMMENT #5: Consistently through the project, PennDOT has failed to properly define the 
“Purpose & Need” for the project.  With multiple designations at the Federal and State levels for 
the area, the bridge and the stream, it is implicit that while there is a purpose to provide a safe 
crossing, the need is to respect and preserve the resources that contribute to these designations.  
This project is not being designed in a vacuum, but rather with stringent guidelines with regard 
to preservation- of the resource, of the setting and of the creek.  In addition to the Secretary of 
the Interior Guidelines for actions involving resources listed in the National Register, and clear 
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directive that the Secretary “never recommends removal of the resource, even if damaged or 
deteriorated, if it can be rehabilitated” the Federal Highway Administration, the lead agency and 
funder of the project, is specifically directed to make a “special effort to preserve”.  Preservation 
of the bridge, especially the stone substructure, goes hand-in-hand with preservation of the 
Tinicum Creek, both as a contributing feature of the historic district, and as a PA EV stream.  In 
addition, the creek, bridge, landscape amenities and historic resources, and the Ridge Valley 
Rural Historic District itself, are all significant factors to the Lower Delaware Wild & Scenic 
Federal designation, thus all reinforce action of least impact and greatest preservation.  This is 
part of the Need of the project- to AVOID ADVERSE ACTION. 
 
RESPONSE #5: Your definition of Purpose and Need is incorrect. The Purpose is what the 
proposal is intended to accomplish while the Need(s) describes the key problem(s) to be 
addressed by the proposal and explains the underlying causes of those problems. Although not 
part of the purpose and need, the preservation of historic resources is considered during the 
Section 106, Section 4(f) and NEPA processes.    This comment was previously addressed in the 
Comment Response Document dated September 10, 2013 (Response to Comment B on page 2 of 
43) which is attached to Appendix A.  
 
COMMENT #6: Frequent use of the language “Expected Vehicular Need” in the Purpose & 
Need suggests a major change to the land usage in the area, NOT DEFINED OR IDENTIFIED 
BY ANY OTHER SOURCE.  In addition, constant mention of the accommodation of large, 
heavy vehicles, such as in the FHWA letter of June 16, 2015, the Bridge Width Report, and 
similar references to large heavy vehicles for the Headquarters Road 61M bridges recently 
completed with multiple design and safety issues and violations of Section 106, points to a 
larger purpose, not currently identified, which will be enabled by these independent, 
incremental projects.  Federal laws require that a larger view of impacts be given, that a project 
should not enable another project inconsistent with the character defining features of the area and 
the resource being protected.  The question begs an answer: Just what is being EXPECTED?  
Frequent use by “large, heavy vehicles” of Headquarters Road is inconsistent with its design, 
with the safety of local residents, township & regional plans and inconsistent with the character 
of the two rural NR historic districts through which it traverses.  The needs of the township 
residents were ably met by the current bridge before its closure.  Nothing different is expected. 
 
RESPONSE #6: PennDOT is required to design facilities to accommodate existing and future 
needs. For Headquarters Road, an existing need is to accommodate the Ottsville Fire Company’s 
Ladder No. 49 truck. It is not anticipated that there will be a significant increase in ADT in the 
coming years. Federal laws (Section 106) require agencies to consider the larger view when 
studying alternatives or assessing known project effects to a particular resource. They do not in 
any way require a specific predefined outcome of the project. Further, several local residents 
who are consulting parties for this project have expressed on numerous occasions that they feel 
the one-lane bridge is more dangerous and they desire a new two-lane bridge. These comments 
and statements are posted on the ProjectPATH website and are available for your review. Their 
needs are not being met by the current conditions or a one-lane option, be it a new structure or 
rehabilitated structure.  
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COMMENT #7: Arbitrary closure, failure to maintain & repair does NOT meet the 
purpose & need of PennDOT’s responsibility as a state agency to provide a functional road 
through maintenance.  PennDOT’s routine inspection report of November 2010 recommended 
repairs to the bridge.  It did not recommend to lower weight restrictions, it did not recommend 
to close the bridge.  Failure to make immediate and appropriate repairs, then closing the bridge 
March 2, 2011 immediately after an indecisive township meeting does mean that PennDOT is 
engaging in bullying tactics to create hardship, compromise public safety (conditions stated on 
p. 9) and engender anger in the community to arrive at a solution by force, not fact.  
 
RESPONSE #7: Due to the impact to the surrounding community, PennDOT takes the decision 
to close a bridge very seriously. Over the course of the life of the Headquarters Road Bridge, 
repairs were made when possible to keep the bridge open. The bridge was closed due to a large 
hole that developed in the deck which could not be repaired. Claims that PennDOT performed no 
maintenance of this structure are also untrue. Maintenance records for this bridge indicate that 
between 2005 and 2011, maintenance work for the bridge continued including repairs to bridge 
parapets, repointing of masonry, sealing of the deck joint, bituminous repair work, concrete deck 
repair and repair of a wingwall. For a more detailed response regarding maintenance, please see 
the response to Comment #2 on page 54. 
 
COMMENT #8: The DOE Report identifies only one resource that can be affected: the Ridge 
Valley Rural Historic District.  However, it is necessary to identify ALL the resources within 
the district that can be affected to assure as much AVOIDANCE of adversity as possible.  An 
historic district is defined by the strength of integrity of ALL of its components and their ability 
to collectively and by visual and historical interaction convey a full story of our past.  Each 
resource is a link in a chain, without the link, the chain is broken. 
 
Removal of one resource significantly impacts the total collection and message conveyed.  
Removal of a highly visible, frequently experienced resource compounds the impact and cannot 
be assessed by mere statistical percentages.  It is the same as a full set of beautiful teeth, worthy 
of a commercial photograph, but to have a front tooth knocked out- only one tooth, 95% remain, 
but UGLY and NOT WORTHY OF CELEBRATION.  The whole set is diminished 
significantly, and while the person may still be able to chew, they have lost their function as a 
model, or inspiration of beauty.  The Headquarters Road Bridge is located centrally and with 
high visibility in the Ridge Valley Rural Historic District.  Adverse impacts to the bridge and its 
setting adversely impact the adjoining resources, adversely impact the traveling experience and 
adversely impact the collection of bridges, character of stone masonry construction and record 
of historical activity in the district. 
 
Public action, in particular lead and/or funded by Federal agencies should take the lead, set the 
highest standards for preservation, not allow the incremental removal of one resource, then 
another, then another.  Any changes must adhere to proper materials and scale and sustain a 
record of history, namely retain salient elements of previous actions that can be physically read 
by the next generations.   
 
The National Register makes NO DISTINCTION between individually listed and those 
resources identified as contributing to an historic district.  Technically one cannot list a resource 
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within a district as an individual NR property once the district is listed.  All receive equal 
protection and consideration.  The following resources contribute to the historic district and must 
be considered under adverse effect as the proposed removal of one resource alters the perception 
and understanding, the context and setting of others: 
 

• Burnt Mill Bridge aka Headquarters Road Bridge SR1012/ BRC, dating from 1812 
with deck replaced 1919, demonstrating Federal era stonework, pillar bridge 
engineering, handiwork of skilled local craftsmen Barnet Snyder & Christian Fretz 
(whose direct descendants constructed the famous Horseshoe Curve near Altoona thirty 
years later).  Deck & pylons record work of A. Oscar Martin 1919. There is no 
mitigation for loss of actual stonework, actual engineering design & craftsmanship. 

• The collection of creek crossings, of which Burnt Mill is the oldest, excepting only the 
stream fords, and provides visual and technical context to the others.  Note: A 
submission to provide additional information on the roads, stream crossings and bridges 
in the Ridge Valley Historic District was submitted to the Bureau for Historic 
Preservation May 2008.  2013 Sec. 106 meeting inquiry noted NO RESPONSE 
RECEIVED.  There is no excuse for a 5-year delay for NR process. There is no 
mitigation for the loss of the earliest type of bridge in this collection. 

• The Tinicum Creek, which is the link connecting all the major properties within the 
district, and provided the water power for the nearby 18th c. mill.  Its stream bank 
characteristics verify crossing location & choice of bridge builders as to the size, length 
and height of the bridge. November 2010 inspection report noted stream banks “well-
vegetated, stable”.  Alternatives that dramatically cut into the stream bank, and 
destabilize conditions inviting further erosion and alterations will significantly diminish 
understanding of early choices for a road path to the mill.  Such destruction cannot be 
mitigated. 

• The Ridge Valley Rural District is characterized by bucolic view-sheds enhanced by 
winding roads along streams turning to unveil meadowland and farmstead panoramas, 
the most expansive and frequently viewed being the Headquarters Road path through 
the Christian Fretz farm and over the bridge.  This vista is a treasured component of the 
district, a joy to encounter by tourists and everyday life for many residents.   All 
resources are of handmade character and scale and natural materials.  The road leads 
the eye to the bridge and creek crossing, thus a new, larger structure would permanently 
and negatively impact the district, and from distant views. 

• Nearby stone buildings & mill ruins are contemporary with the bridge and its location 
and history, thus all work together to inform the visitor of a strong 200+ year heritage.  
Masonry techniques and stone types are character defining.  To alter the masonry 
heritage would significantly diminish the area’s ability to convey the skills and 
traditions of the historical persona evident through the stonework.  

• Roads are integral to the experience of a rural historic district, in contrast to a 
dense urban district.  Rural roads are characteristically narrow, winding with grassy 
shoulders.  In the case of Ridge Valley, the roadway experience is amplified by carved 
rock outcrops and adjacent Tinicum Creek & tributaries.  The roads are molded into the 
rugged landscape and offer allegiance to it.  They are core to the district.  Headquarters 
Road was the first to cut through the Tinicum Creek valley, confirmed by 1747 at the 
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location of the bridge.  Roads are critical to the understanding of the development of 
the district.  Any alteration would be adverse. 

 
In addition to the character defining stonework and natural rural landscape, the handmade 
construction and scale of a pre-mechanized society are hallmarks of the rural environment.  
The bridge with authentic original stone substructure, 16 foot width and 25 foot beam spans 
records traditional sizing and capabilities of rural artisans and builders. 
 
RESPONSE #8: The Section 106 Determination of Effects report only considers the effect of the 
undertaking on historic properties, i.e., those eligible for or listed in the National Register. While 
the roadway creek, and landscape elements are considered character-defining features of the 
Ridge Valley Rural Historic District, the district is the historic property for the Section 106 
review. While character-defining features and contributing elements to a historic district are 
considered and analyzed when assessing project effects, the overall effect is to the identified 
historic property (in this case the Ridge Valley Historic District) and not the individual 
contributing elements or character-defining features within the historic district. We do not assess 
effect on contributing elements that are outside the project APE. Regarding your comment 
regarding the collection of creek crossings and information you sent to the PA SHPO in May 
2008, please contact the PA SHPO directly about your submission. 
 
COMMENT #9: Significance of Bridge:  PennDOT sought unsuccessfully to have the 
Headquarters Road aka Burnt Mill Bridge deemed non-contributing to the historic district, thus 
diminishing National Register protection.  Temporary change in status was considered during the 
earlier years of this project, but not found valid.  The Keeper of the National Register’s April 
2006 letter affirmed the valuable historical status of the bridge.  Thus items listed in timelines 
before April 2006, such as the Stakeholder/Public Coordination chart on p. 49, representing 
actions & discussions regarding the bridge should be removed from the report as they took place 
under false premise and conditions.       
 
Additional studies have highlighted the bridge’s individual significance: that of the 4th oldest 
bridge extant in Bucks County, and the 11th oldest in Pennsylvania, and even more important: the 
oldest known stone substructure for a pillar- wooden stringer- multi-span bridge in 
Pennsylvania AND ONE OF ONLY TWO KNOWN REMAINING EXAMPLES.  The 
pillar bridge, which enabled the growth of our country, and became the PROTOTYPE FOR ALL 
TRUSS SPANS, was once fairly common, now nearly extinct.  Burnt Mill aka Headquarters 
Road Bridge has fully intact stone substructure components and demonstrates the engineering 
techniques successfully utilized to allow free standing stone pillars and abutments to ably 
support decks and work with the stream.  This information was offered several times during the 
106 process but is purposefully missing from the DOE Report.   It must be included as a part of 
the record and given preservation priority in the decision making process. 
 
It is alarming that a recent posting by Monica Harrower on Project Path in November lists the 
bridge as not historic.  This demonstrates an attempt to mislead the public and decision making 
agencies and must be rescinded and notice of correction sent out.                                        
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To amplify the minimizing of significance in the DOE Report photographs included are simply 
of the adjoining fields.  There are NO Proper Photos of the Bridge, the subject of discussion 
and a significant historical resource. 
 
Furthermore derogatory and misleading comments regarding the condition of the bridge must be 
amended to better reflect the resource.  Comments regarding the installation of the new guide rail 
in 1991 could include the observation that it was improperly installed and resulted in spalling of 
the exterior fascia of the concrete and eventual failure of the guiderail pins & seats.  The letter of 
Carol Lee, BHP, PHMC in 2005 well describes this inappropriate treatment as “hostile repair 
work”.  Failure was not due to the bridge itself, nor its design.   
 
The substructure must be described in components to better reflect its condition.  The abutment 
stems and majority of the pier structures exhibit original batter configurations and horizontal bed 
lines to the masonry, thus demonstrating almost no stress or displacement.  Wing walls (below 
ground approaches) exhibit various levels of deterioration, mostly due to missing mortar and 
poor drainage conditions exacerbated by the Jersey barriers.  Large sections can be restored.  
Guide walls (above ground approaches) have suffered the most over the years and would require 
reconstruction.   
 
Salient features of the 1919 deck, namely the N pylon with datestone and evidence of the former 
pipe railing are intact and could be restored to provide a record of history.  While there has never 
been an objection to the replacement of the actual deck floor, it still exhibits an incredibly level 
surface, with lateral cracks in the bituminous exactly where the expansion joints were from 1919, 
namely over the piers.  Thus any deterioration is simply due to poor maintenance and failure to 
repair holes over the last 20 years. 
 
RESPONSE #9:  We will not remove any information before April 2006 in the project timeline. 
All coordination is part of the project development process and is documented for the project 
record. We disagree that the Headquarters Road Bridge is the 4th oldest bridge extant in Bucks 
county and the 11th oldest bridge in Pennsylvania. The bridge was built in 1919 on circa-1812 
piers, abutments, and wingwalls. Bridges are dated by their superstructure not their substructure. 
Reuse of masonry substructure was a very common practice. There is no evidence that reusing 
stone substructure “became the prototype for all truss spans…”.  
 
The PennDOT CRP noted that the Headquarters Road Bridge is not individually eligible for the 
National Register of Historic Places. This information is not going to be rescinded because it is a 
correct statement. The bridge is a contributing element to the National Register listed rural 
historic district. The bridge was determined not individually eligible for the National Register as 
part of the PennDOT historic bridge inventory. The Keeper also noted that the bridge contributes 
to the district, not that it is individually eligible. The PASHPO concurred with this finding and 
further clarified it in the attached email to Jesse Salamun August 15, 2014. This comment was 
previously addressed in September 2013 (See Response to Comment G in the Comment 
Response Document dated September 10, 2013 (page 5 of 43)) which is attached as Appendix A. 
 
Regarding your comment concerning “proper photos of the bridge”, we feel that the photographs 
provided in the Determination of Effect report are adequate.  
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We will not amend our comments concerning the condition of the bridge. The descriptions in the 
Determination of Effect report reflect our observations and professional engineering opinion 
based on the evidence provided in Response #3 on page 3 of this document. Please also refer to 
Response #3 regarding a discussion on the guiderail.  
 
Regarding your comments on the bridge substructure and its components, the professional 
engineers observed in the 2006 Existing Structure Condition Evaluation Report that extensive 
loss of stone and mortar base along existing piers and wingwalls, evidence of settlement and/or 
base slippage and sliding failure at the wingwalls, several locations of stone bulging due to 
settlement or stone displacement, a high percentage of cracked and crushed stone masonry in the 
abutments, and undermining of existing foundations at the Ottsville abutment due to scour.     
 
COMMENT #10: Area of Potential Effect 5.0 (p. 35) is defined too narrowly.  The effect of 
the project, in particular with any replacement option, or poorly designed new-deck alternative, 
in NOT limited to the immediate area around the bridge, but includes the entire view-shed of the 
entire meadowland Tinicum Creek valley flanking Headquarters Road.  The location of the 
bridge, central in this open valley, can be seen from Red Hill Road, Headquarters Road both 
directions and Sheep Hole Road.  This would include the entirety of Parcels No 44-14-3-31, 44-
14-2 and 44-14-8 and also the parcel with the Christian Fretz Homestead.  The map on page 35 
must be corrected, with emphasis shaded of specific work area.  In fact several maps should be 
created to show the varied amount of work areas required for each alternative. The work area 
impacted by should be lengthened along Headquarters Road west of the bridge to reflect the 15 
foot cut into the stream bank, longer 94 foot deck and longer bermed approach roadway for 
Alternatives 4 & 6B.  
 
The overriding purpose of the National Register- National Historic Preservation Act and 
National Highway Act, both of 1966, as well as the Lower Delaware Wild & Scenic Federal 
designation is to Avoid Adverse Impacts & Effects.  All efforts should be directed to careful 
evaluations of rehabilitation of the bridge, with more substantial replacement of the deck and 
railings.  This avoids adverse impacts to the stone substructure (if work carefully monitored and 
conducted by an approved stone mason), it avoids adverse impacts to the stream, stream banks, 
overall landscape and approach road settings and the view-shed (provided surface treatments of 
the deck are compatible).  It is inconceivable that other options can be given any credence what-
so-ever.  Both the Bridge Evaluations by Urban in 2006 and McMullan in 2012 state that 
the stone substructure CAN BE REHABILITATED, AND AT LESS COST THAN 
REPLACEMENT.  Why are not these observations included? 
 
RESPONSE #10: As stated in the PennDOT Cultural Resources Handbook (Publication No. 
689), “The purpose in setting an APE is to define the area in which an historic property survey 
will be conducted; however, it must be set in relation to the project, not in relation to the 
resources that are, or may be, present.” The APE is defined as “the geographic area or areas 
within which an undertaking may directly or indirectly cause alterations in the character or use of 
historic properties, if any such properties exist” (36 CFR Part 800.16[d], 2004). It is our opinion 
that the APE described is adequate for this project.  There are figures showing the required right-
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of-way, slope easement, and temporary construction easement for each alternative studied in the 
Determination of Effect Report.  
 
Section 106, Wild & Scenic Rivers Act, and NEPA are procedural laws that only require impacts 
to be considered, there is no requirement that adverse impacts/effects be avoided under these 
laws. Section 4(f) does not prohibit adverse effects or impacts if no feasible and prudent 
alternative exists.  
 
Rehabilitation of the bridge was given careful consideration and was documented in the Existing 
Structure Condition Evaluation Report dated November 2006. Urban’s professional engineering 
opinion is that rehabilitation of stone masonry wall piers and abutments to their original 
condition will not provide a safe structure which meets the purpose and need. The alternative 
which considers a two-lane rehabilitation of the existing structure (Alternative 4) would result in 
the full replacement of abutments, wingwalls and the superstructure and substantial 
reconstruction of the piers, resulting in an adverse effect.  A very low percentage of the stone 
would be salvageable for the rehabilitation alternatives given the extent of deterioration.  If 
widespread reconstruction or replacement is required, the use of modern building materials 
(reinforced concrete) would be recommended with the addition of original stone facing, to the 
extent possible, to provide a context sensitive finish and a durable core material.   
 
Urban’s Existing Structure Condition Evaluation Report concluded that “Rehabilitation of the 
existing structure will not provide a safe and economically viable solution to the problems that 
exist on this project. The limited remaining life expectancy of the existing substructure elements 
do not justify the extensive costs involved with rehabilitation. A full replacement will provide a 
safe structure that meets all current design standards and provides an adequate service life.” 
Furthermore, it is the professional opinion of Urban Engineer’s that work associated with the 
rehabilitation of the bridge would be much more extensive than the recommendations outlined in 
McMullan’s 2012 opinion.  
 
COMMENT #11: In evaluating alternatives, to even state a “No Build” alternative is a shameful 
disgrace.   
 
Neglect is identified as an Adverse Effect by the Secretary of the Interior Standards that apply 
to historic resources listed in the National Register, in particular under Section 106. However, 
this policy is currently utilized by PennDOT as per the “Alternative - No Build”, as well as stated 
in comments made at meetings of 2005 (p. 49)  Changes in design proposed during meetings 
did/does not cause the bridge to further deteriorate.  PennDOT’s neglect and refusal to maintain 
the bridge could.  Thus PennDOT is fully aware that it is currently and actively 
participating in and causing an adverse effect to an historic resource being reviewed under 
Section 106 of the National Historic Preservation Act and has not offered nor provided any 
mitigation, remedy or appropriate action to stabilize the resource.   
 
Repair and Rehabilitation of the stone substructure and sensitively designed new one-lane 
deck would comply with the Secretary of the Interior’s and FHWA’s mandates to make a 
special effort to preserve and sustain the function and use of the roadway compatible with the 
township, the Ridge Valley Rural Historic District and the integrity of the historic bridge itself.  



Determination of Effect Report Comment Response Document 27 

The June 14, 2013 letter of Douglas E. Bond, P. E. McMullan & Associates, Inc. to the 
Delaware Riverkeeper Network, reinforces Section 106 presentations made by Mr. Bond and 
ably demonstrates an engineered solution which meets the need to provide safe travel on 
Headquarters Road and sustain the historical, environmental and landscape values that 
characterize the Ridge Valley Rural Historic District and Wild & Scenic and EV designations.  
PennDOT fails to recognize this most appropriate solution, with open I-beams under the deck 
and side fascia treatments similar to 1919 design.  The McMullan design is never mentioned in 
the DOE report, suggesting that PennDOT has failed to consider the best alternative. 
 
Consulting Party and Expert testimonies and presentations, as well as written comments, are not 
represented in the DOE Report, in fact, such comments and valuable recommendations are 
entirely missing.  There is no input reflected in the DOE Report of professional stone masons 
utilizing Sec. of I. Standards.  This would suggest strong bias in the DOE Report.  It would 
suggest a total futility of the Section 106 process and that PennDOT has chosen to exclude 
valuable Consulting Party recommendations and is pursuing the worst alternative over Federal 
and State guidelines, over the objections of many, over the State’s constitution to protect historic 
and natural values and resources for the present and future to enjoy. 
 
RESPONSE #11: NEPA requires the No Build Alternative to be considered and Section 4(f) 
requires that the No Build alternative be considered during evaluation of an Alternative that 
Completely Avoids the Use of Section 4(f) Property. The No Build alternative was dismissed as 
it does not meet the project’s purpose and need. 
 
To address your comment regarding the lack of maintenance, please see the response to 
Comment #7 (page 22) and Comment #2 (page 54). 
 
The statement that “PennDOT is fully aware that it is currently and actively participating in and 
causing an adverse effect to an historic resource being reviewed under Section 106 of the 
National Historic Preservation Act and has not offered nor provided any mitigation, remedy or 
appropriate action to stabilize the resource” is not only inaccurate, but is false and misleading. 
Mitigation will be discussed with the consulting parties at the next consulting party meeting.    
 
FHWA does not mandate the preservation of historic properties. The Secretary of the Interior’s 
Standards “are a series of concepts about maintaining, repairing, and replacing historic materials, 
as well as designing new additions or making alterations. The Guidelines offer general design 
and technical recommendations to assist in applying the standards to a specific property. 
Together, they provide a framework and guidance for decision-making about work or changes to 
a historic property.” (www.nps.gov). These are not mandates. Any rehabilitation alternative 
would also involve the replacement of the bridge’s superstructure which results in a Section 106 
Adverse Effect which would not meet the Secretary of the Interior’s Standards for Rehabilitation.  
 
Although McMullan and Associates have failed to provide a signed and sealed recommendation 
by a licensed engineer, the McMullan rehabilitation concept was reviewed by the Department 
and Urban Engineers. However, , it is the professional engineering opinion of Urban Engineer’s 
that the McMullan proposal will not result in a structure which meets the purpose and need of the 
project. Sample rehabilitation projects provided by McMullan included non-highway bridges that 

http://www.nps.gov/
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carry only pedestrian traffic or stone masonry arch bridges that are currently load-posted for 6-
tons.  Efforts were made to have a dialogue with the Delaware Riverkeeper Network and 
McMullan Engineers; however, the Delaware Riverkeeper Network refused to meet unless the 
Department agreed to hold such a meeting behind closed doors, without a written record, and 
agreed that the results of the meeting would not be used in the future for any purpose. The 
Department has evaluated other forms of rehabilitation alternatives that better meets the project 
needs.   
 
Finally, PennDOT has considered the comments, questions, and input of the consulting parties 
throughout the project. All consulting party comments, questions, and input have been posted on 
ProjectPATH and have been responded to. Therefore, this information was not included as an 
attachment to the Determination of Effect report.  
 
COMMENT #12: To Summarize: 
Bridge Width Evaluation of April 2015 is invalid. It is based on inaccurate information and 
misinterpretation of data.  It cannot be included, nor utilized to argue favor of a two-lane 
alternative.  There is no change in the anticipated or expected future volume and type of traffic 
through this valley and on this road.  The Bridge Width Evaluation acknowledges No Significant 
Growth projections for the township, nor change in land use.  The existing bridge ably served the 
township, thus there is no need to alter the size, width, alignment or geometry of the bridge.  To 
do so would encourage more intense use and altered use of the roadway in excess of current and 
“expected” needs.   
 
Emphasis on the accommodation of large, heavy vehicles, is inconsistent with the character and 
use of the NR Ridge Valley Rural Historic District, and Headquarters Road in general.  It is not 
consistent with township and county planning objectives to sustain the township as a rural, 
residential, recreation and tourist resource.  To encourage large, heavy trucks would alter the 
function and use of the road, bridge, historic district and township.  This violates the 
Secretary of Interior’s Standards. 
 
Two-lane bridge alternatives not only destroy the existing historic resource, but also the stream 
and stream banks, road characteristics & elevation, and scale: 24 foot wide, 90 foot long and 
much deeper floor beams.  This creates an inauthentic image, loss of masonry and bridge 
engineering knowledge and a large intrusive structure in the most visible portion of the Ridge 
Valley Rural Historic District.  Replacement alternatives, two-lane alternatives are not viable, 
THEY ARE NOT FEASIBLE.  REPLACEMENT WILL SIGNIFICANTLY DETRACT FROM 
THE DISTRICT’S CHARACTER. 
 
It has been found that the one-lane bridge of 16 foot width provides a safe crossing over the 
Tinicum Creek (M. Stout, transportation specialist).  It has been found that the stone 
substructure can be rehabilitated to carry a one-lane bridge (Doug Bond, P.E., McMullan & 
Assoc. Structural Engineers).  The masonry repair, if carried out by professional stone masons 
trained in historic preservation techniques (such as PennDOT approved deGruchy Masonry), 
does not require substantial intrusion into the creek, nor the creek banks.  The bridge design 
does not obstruct the natural flow of the creek.  Both have had a healthy co-existence for over 
200 years.  It has been found that the natural stream channel of the PA EV Tinicum Creek can 
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be easily restored utilizing environmentally sound methods that preserve the stream banks, the 
water quality and the historical landscape record (presentation by John Nysted, restoration 
specialist). 
 
It has been found that this bridge is a rare type, nearly extinct, demonstrates high masonry 
craft, engineered form, heritage associations with individuals and families who further 
contributed to the building and engineering fields (K. Auerbach, preservation consultant).  The 
bridge is a significant component of the Ridge Valley Rural Historic District (Keeper of the NR), 
the Tinicum Collection of Bridges, the Lower Delaware Wild & Scenic River status.  It is a 
valued resource worthy of preservation.  IT IS FEASIBLE TO PRESERVE.  IT PROVIDES 
SAFE TRAVEL. 
 
I recommend that PennDOT relinquish its role in the rehabilitation of the Burnt Mill aka 
Headquarters Road Bridge and assign the project and monies to an agency better suited to 
carrying out responsible rehabilitation according to the FHWA’s mandate to preserve and to 
uphold the Secretary of the Interior Standards. I would recommend a joint project committee with 
Tinicum Township, the National Park Service and the Historic Preservation Training Center of 
the NPS- skilled in the craftsmanship and direction of rehabilitation projects.  As a component 
of the Lower Delaware Wild & Scenic River this area should be managed by the National Park 
Service and/or in accordance with NPS, Secretary of the Interior Standards to sustain the 
qualities for which it has been recognized. 
 
At the end of the day, after the conclusion of the 106 process, we, the citizens of Tinicum 
Township, of Pennsylvania, of the United States of America, should be able to enjoy the 
authentic stone 1812 substructure and drive over the new 16 foot deck, celebrating the rich 
heritage that worked within the unique geologic landscape of the Ridge Valley Rural Historic 
District to produce an image of our nation’s rural past, secure in the knowledge that our 
designations, our laws and our administrators are working to preserve this rich image for future 
generations to enjoy as well. 
 
RESPONSE #12: Please see our previous responses that have addressed your summarized 
comments. Regarding your proposal to form a joint project committee with Tinicum Township, 
the National Park Service and the Historic Preservation Training Center of the NPS, we suggest 
that you contact Tinicum Township and NPS to further discuss your idea. 
 
CONSULTING PARTY: Delaware Riverkeeper Network Consultant- Marc Henderson, PE, 
Meliora Design (December 14, 2015) 
 
COMMENT #1: Because the Determination of Effects Report is not a Hydrologic and Hydraulic 
Analysis, it lacks fundamental information necessary to fully evaluate and analyze each 
alternative with respect to impacts to Tinicum Creek and the Tinicum Creek floodplain. By only 
looking at the 25 year flood stage of Tinicum Creek, important impacts of larger storm events are 
ignored. A formal Hydrologic and Hydraulic Analysis should be conducted to fully understand 
how altering the Headquarters Road Bridge from its current design will impact both the Ridge 
Valley Rural Historic District and Tinicum Creek and its floodplain. 
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RESPONSE #1: A draft Hydrologic and Hydraulic Analysis was performed earlier in the project 
to initiate discussions with the PADEP regarding hydraulic impacts.  HEC-RAS was used to 
simulate water surface elevations and velocities associated with the existing and proposed 
conditions.  This evaluated several earlier bridge configurations, and has not been updated to 
slight alterations associated with each alternative discussed in the Determination of Effects 
Report and Alternatives Analysis.  The analysis accounted for 2-year, 10-year, 25-year, 50-year, 
100-year and 500-year peak discharges.  The 25-year flood was shown on the plans since it is the 
design storm for this roadway classification (rural collector roadway).  This draft study will be 
updated and presented to the PADEP as part of the permit application as the project develops.   
 
COMMENT #2: No Build Alternative  
The existing structure would remain and no construction would take place. This alternative notes 
the existing stream encroachment would remain, debris accumulation would continue due to the 
existing piers, and scour due to existing piers will continue as well.  
 

• Impact due to future construction - zero impact due to construction  
• Impacts due to existing encroachment – this alternative maintains existing abutments and 

piers, thus continues existing erosion, scour and flow impacts.  
 
RESPONSE #2: Thank you for your summary of the alternative. We agree that if the bridge is 
left in place, there will be continued erosion, scour and flow impacts.  
 
COMMENT #3: New Roadway Alternative that Totally Avoids Ridge Valley Rural District 
(Alternative 1) 
The existing structure would remain and no construction would take place at the current 
Headquarter Road Bridge. An alternative 1.67 miles of road and Tinicum Creek crossing is 
proposed to avoid construction within the Ridge Valley Rural District.  
 

• Impact due to construction activities - zero impact due to construction at existing 
Headquarters Road Bridge. The construction of an additional crossing would be 
necessary which has the potential to disturb areas within Tinicum Creek as well as an 
unnamed tributary to Tinicum Creek. Because a new crossing is proposed, additional 
hydraulic impacts to Tinicum Creek are possible with this alternative if abutments are not 
located outside of the floodway as this is proposed as a single span crossing. Temporary 
construction impacts may be present during construction of this alternative even if all 
portions of the built bridge are located outside of the floodway.  

• Impacts due to encroachment – this alternative maintains existing abutments and piers of 
the Headquarters Road Bridge, while also proposing additional encroachments 
downstream of the analyzed crossing. This would increase the encroachment impact to 
Tinicum Creek due to the addition of a second bridge. Piers remain as an obstruction that 
impacts stream flows during storm events.  

• Impacts to Tinicum Creek Watershed – increased impervious cover attributed to 1.67 
miles of roadway. Loss of farmland, woods, and wetlands would occur. Stormwater 
runoff would increase due to landuse changes.  

• The impacts to both Tinicum Creek hydrology and hydraulics are unreasonable. This is 
the least desirable alternative proposed. 
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RESPONSE #3: Thank you for your summary of the alternative. We agree that the piers on the 
existing bridge, if left in place, will impact stream flows during storm events and that this 
alternative results in the largest impact to the surrounding environment (farmland, woods, and 
wetlands).  
 
COMMENT #4: New Alignment Downstream (Alternative 2)  
The existing structure would remain and no construction would take place at the current 
Headquarter Road Bridge. An alternative road alignment would require a Tinicum Creek 
crossing directly downstream of the existing Headquarters Road Bridge.  
 

• Impact due to construction activities - zero impact due to construction at existing 
Headquarters Road Bridge. The construction of an additional crossing would be 
necessary which would cause disturbance within the Tinicum Creek floodplain.  

• Impacts due to encroachment – this alternative maintains existing abutments and piers, 
and so maintains existing impacts. An additional crossing would be necessary which has 
the potential to encroach on Tinicum Creek. Because a new crossing is proposed so close 
to the existing bridge, hydraulic impacts to Tinicum Creek are amplified with this 
alternative. The results of this impact could be seen as increased scour and/or an increase 
in the 100 year floodplain.  

• Impacts to Tinicum Creek Watershed – increased impervious cover attributed to 
additional roadway is required. This alternative notes the need for stormwater 
management to offset the increase in impervious area. Loss of farmland, woods, and 
floodplain would occur.  

 
The impacts to Tinicum Creek hydraulics are compounded in this alternative by adding potential 
obstructions to both the stream and floodplain within 200 ft. of the existing bridge. The 
alternative should not be considered because it only degrades the quality of Tinicum Creek both 
temporarily due to construction and hydrologically/hydraulically over the life of the bridge. 
 
RESPONSE #4: Thank you for your summary of the alternative; we agree. 
 
COMMENT #5: One-Lane Bridge Alternative (Alternative 3)  
The existing structure alignment would remain in place. The proposal involves the rehabilitation 
of the existing stone masonry substructure units (piers, abutments, and wing walls) and the 
construction of a new superstructure. The existing three-span configuration providing one lane of 
traffic would remain.  
 

• Impact due to construction activities – impacts to Tinicum Creek would include 
dewatering and excavation related to rock scour protection. Existing stream hydraulics 
would remain and impacts would largely be temporary due to construction activity 
around existing piers and abutments.  

• Impacts due to encroachment – this alternative maintains existing abutments and piers 
with additional protection against scour that erodes the stream around the existing piers. 
Only minor increased encroachment on Tinicum Creek would take place due to the rock 
scour protection.  
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This alternative has the least amount of instream work of all the alternatives and does not alter 
the 25-yr flood elevation of Tinicum Creek. By maintaining the piers and abutments in place, the 
only instream work proposed is the scour protection and any rehabilitation of the piers and 
abutments to improve structural integrity. This alternative does not explicitly detail the 
rehabilitation of the substructure that is required (can only assume it is similar to Alternative 4) 
because the narrative focuses on the alternative’s project goal shortcomings rather than the work 
needed to accomplish the particular design intent. This alternative fails to consider 
environmentally beneficial options for addressing scour conditions which could both protect the 
bridge and enhance stream health. 
 
RESPONSE #5: Thank you for your summary of the alternative. However, there are aspects of 
your summary that we disagree with. Regarding your statement about dewatering of the creek, 
dewatering would also be required to reconstruct the existing piers and the western abutment. 
Regarding your comment on stream hydraulics, as you pointed out in the No Build, the Total 
Avoidance Alternative, and the New Alignment Alternative, leaving the existing structure in 
place would result in the continued erosion, scour and flow impacts as well as impact to stream 
flows during storm events. While this alternative does not alter the 25-year flood elevation of 
Tinicum Creek, it also does not improve the flood elevation. Regarding your comment that this 
alternative has the least amount of instream work of all of the alternatives, since extensive 
reconstruction of the substructure is required, we would anticipate temporary impacts to the 
creek would be similar to the replacement alternatives, as noted in your summary of Alternative 
4.   
 
Minimizing the visual and environmental impact of scour protection is addressed as part of 
Response #12 on page 6. 
 
COMMENT #6: Two-Lane Superstructure Replacement and Substructure Rehabilitation 
(Alternative 4)  
The superstructure replacement and substructure rehabilitation alternative considers the 
rehabilitation of the existing stone masonry substructure units (piers, abutments, and wing walls) 
and the construction of a new superstructure. This alternative features a two-lane superstructure 
with 10-foot travel lanes. Extensive rehabilitation of the bridge piers is highlighted in this 
alternative with the full replacement of the superstructure.  
 

• Impact due to construction activities – impacts to Tinicum Creek would include 
dewatering and excavation related to rock scour protection and pier rehabilitation. 
Existing stream hydraulics would remain and impacts would largely be temporary due to 
construction activity around existing piers and abutments.  

• Impacts due to encroachment – this alternative maintains existing abutments and piers 
with additional protection against scour that erodes the streambed around the existing 
piers. Only minor increased encroachment on Tinicum Creek would take place due to the 
rock scour protection.  

 
Alternative 4 is very similar to Alternative 3 in that the two piers remain in place as do the 
existing abutments. The alignment of the stream is not altered nor is the hydraulic characteristics 
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since piers and abutment locations are not altered. More instream work may be required if access 
of equipment is needed for the concrete and steel reinforcement of the piers which is not noted in 
Alternative 3. Like Alternative 3, this alternative has the same amount of temporary construction 
easement required to complete the reconstruction. This alternative fails to consider 
environmentally beneficial options for addressing scour conditions which could both protect the 
bridge and enhance stream health. 
 
RESPONSE #6: Thank you for your summary of the alternative. To clarify, the Determination of 
Effect report incorrectly described Alternative 4; this was also clarified in the SHPO Response 
letter. Alternative 4 involves the superstructure replacement and the rehabilitation of the existing 
stone masonry piers, the replacement of the abutments and wing walls, and the construction of a 
new superstructure. Minimizing the visual and environmental impact of scour protection is 
addressed as part of Response #12 on page 6. 
 
COMMENT #7: One-Lane Bridge Alternative (Alternatives 5)  
The existing structure would be replaced with a single lane bridge with a single pier. The 
proposal involves the replacement of the existing stone masonry substructure units (piers, 
abutments, and wing walls) and the construction of a new superstructure.  
 

• Impact due to construction activities – impacts to Tinicum Creek would include 
dewatering and excavation related to rock scour protection, pier demolition, and a single 
pier construction. Existing stream hydraulics have the potential to be improved by 
removing one of two piers and stream impacts would largely be temporary due to 
construction activity around existing piers and abutments. Additional information from a 
Hydrology and Hydraulics analysis is necessary to confirm any instream hydraulic 
benefits of removing the existing piers and adding a single pier in a new location.  

• Impacts due to encroachment – this alternative removes existing piers and constructs a 
single pier with additional protection against scour. Overall, this option reduces the 
amount of encroachment on the stream by the bridge structure but requires more instream 
disturbance to accomplish this result.  

 
This alternative has the same temporary construction easement area as Alternatives 3 and 4 but 
appears to have much more instream construction. The 25-yr flood elevation appears to drop due 
to the removal of one of the bridge piers but more detailed information from the H&H analysis 
would be necessary to confirm this observation. The benefits of such a minor drop in flood stage 
may not justify the extra instream disturbance and construction activity that this alternative 
requires. 
 
RESPONSE #7: Thank you for your summary of the alternative; we agree that removal of one of 
the piers from the stream results in an improved hydraulic condition. However, there are aspects 
of your summary that we disagree with. It is anticipated that the extent of dewatering of the 
stream would be similar to the rehabilitation alternative as described above in Response #5. 
Additionally, the removal of one pier would reduce the chance for debris accumulation and 
associated scouring.   
 
COMMENT #8: Two-Lane Bridge Replacement (Alternative 6)  
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The bridge replacement alternative consists of a full replacement of the existing structure with a 
new, two-lane superstructure supported on a reinforced concrete substructure. This alternative 
proposes to replace one pier with a new pier and remove the other existing pier completely. 
Additionally, the abutments would shift, moving the waterway opening by 15 feet.  
 

• Impact due to construction activities – impacts to Tinicum Creek would include 
dewatering and excavation related to rock scour protection, pier demolition, abutment 
reconstruction and relocation, and a single pier construction. Existing stream hydraulics 
appear to be diminished by removing one of two piers and moving the abutments. The 
25-yr. flood elevation appears to increase from 199.52 to 200.25 in this alternative. 
Instream impacts would be attributed to the demolition of existing piers and the 
relocation of the bridge abutments. This alternative has a high level of instream work. 
The pier to be replaced will be rebuilt in the location of an existing pier which will 
minimize impacts to the Tinicum Creek streambed when the pier is rebuilt but the 
shifting of abutments will create high levels of disturbance at the stream banks and alter 
the waterway opening. While it appears that the alternative will minimize streambed 
disturbance because of the replacement of an existing pier with a new pier, the additional 
construction activity to demolish two piers and relocate both abutments may outweigh 
this benefit.  

• Impacts due to encroachment – this alternative removes existing abutments and adds a 
single pier with additional protection against scour. Overall, this option reduces the 
amount of physical encroachment on the stream by the bridge structure but increases the 
hydraulic impacts on the stream from a flooding perspective due to the increase in the 25-
yr flood elevations. Other hydraulic characteristics should be examined to determine if 
the large amount of alterations to the abutments and waterway opening can be justified 
from a hydraulic standpoint. Based on the increase in 25-yr flood elevation, the initial 
observation would be no. Additional impacts should also be considered since stream 
realignment is likely with the proposed changes. This would accelerate streambank 
erosion, reduce tree cover do to the loss of trees from incised banks, and undercut the 
area of relocated bridge abutments. Not enough information is provided in this document 
to thoroughly quantify these impacts so additional study and documentation is required.  

 
This alternative has the same temporary construction easement area as Alternatives 3 and 4 but 
appears to have much more instream construction and impacts. The 25-yr flood elevation appears 
to increase due to the removal of one of the bridge piers but more detailed information from the 
H&H analysis would be necessary to confirm this observation. The attempt to realign does not 
appear to provide hydraulic benefits and could increase channel erosion, impacts to the bridge 
itself, and nearby properties. These risks are not justified nor is the additional instream 
disturbance and construction activity that this alternative requires because the 25-yr flood stage 
is increased with this alternative. Alternative 6A has all the same characteristics of Alternative 6 
but the lane widths are reduced. 
 
RESPONSE #8: Thank you for your summary of the alternative. However, there are aspects of 
your summary that we disagree with. In addition to the extent of dewatering of the creek being 
similar to the other alternatives, the long-term permanent impact to the creek will be decreased 
with this alternative. The design flood elevations shown for each alternative were from previous 
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studies and had not been updated.  These values were inadvertently included on the plans, but not 
intended to be a part of this study.  As such, will be omitted from the plan to avoid confusion.   
 
COMMENT #9: Two-Lane Bridge Replacement over Existing Substructure (Alternatives 
6B/7)  
The alternative proposes new abutments that would be constructed behind the existing abutments 
to carry all loads from a new two-lane superstructure; this option preserves the existing 
substructure elements. The existing substructure units would be for aesthetic purposes only and 
would not carry any superstructure dead loads or live loads.  
 

• Impact due to construction activities – impacts to Tinicum Creek would include 
dewatering and excavation related to rock scour protection. Existing stream hydraulics 
would remain up to the 25-yr storm and impacts would largely be temporary due to 
construction activity around existing piers and abutments.  

• Impacts due to encroachment – this alternative maintains existing abutments and piers 
with additional protection against scour that erodes the stream around the existing piers. 
Only minor increased encroachment on Tinicum Creek would take place due to the rock 
scour protection.  

 
This alternative has the least amount of instream work of all the alternatives (similar to 
Alternative 3) and does not appear to alter the 25-yr flood elevation of Tinicum Creek. By 
maintaining the piers and abutments in place, the only instream work proposed is the scour 
protection. Because the bridge is proposed to be a single span, the superstructure will be longer, 
deeper, and cause changes to the floodplain in larger storms which are not proposed for other 
alternatives. These design characteristics require evaluation to properly evaluate this alternative 
to others being proposed. 
 
RESPONSE #9: Thank you for your summary of the alternative. It should be clarified that the 
design flood elevations were listed erroneously for this option.  A detailed H&H analysis was not 
performed on this alternative.  By using a longer span, the roadway profile has to be raised (to 
maintain the existing low-chord elevation), which results in impacts to the floodplain on the west 
approach to the bridge.  Elevating the roadway and cutting restricting flood waters is anticipated 
to have a negative impact on the hydraulics for this alternative and increasing upstream water 
surface elevations.  
 
 
COMMENT #10: Two-Lane Bridge Replacement over Existing Substructure (Alternatives 
6C/8)  
Alternative 6C/8 considers the replacement of the existing abutments and wing walls and 
preservation of the existing piers. The existing superstructure would be replaced with a new two-
lane superstructure. The existing piers would remain in the channel for aesthetic purposes only.  
 

• Impact due to construction activities – impacts to Tinicum Creek would include 
dewatering and excavation related to rock scour protection and instream/streambank 
impacts due to the rebuilding of the existing wing walls and abutments. Existing stream 
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hydraulics would remain up to the 25-yr storm and impacts would largely be temporary 
due to construction activity around existing piers and abutments.  

• Impacts due to encroachment – this alternative maintains piers with additional protection 
against scour that erodes the stream around the existing piers. Abutments and wing walls 
are replaced to minimize the length of single span needed. No permanent alterations to 
instream hydraulics are noted from alternative with the exception of the unknown 
proposed low-chord of the bridge. Only minor increased encroachment on Tinicum Creek 
itself would take place due to the rock scour protection.  

 
This alternative appears not alter the 25-yr flood elevation of Tinicum Creek. By maintaining the 
piers and abutments in place, the instream encroachment is the scour protection but instream 
construction would be necessary in and around the stream to reconstruct wing walls and 
abutments. 
 
RESPONSE #10: Thank you for your summary of the alternative. As noted above, it should be 
clarified that the design flood elevations were listed erroneously for this option.  A detailed H&H 
analysis was not performed on this alternative.  By using a longer span, the roadway profile has 
to be raised (to maintain the existing low-chord elevation), which results in impacts to the 
floodplain on the west approach to the bridge.  Elevating the roadway and cutting restricting 
flood waters is anticipated to have a negative impact on the hydraulics for this alternative and 
increasing upstream water surface elevations. 
 
COMMENT #11: Conclusions  
All alternatives that increase bridge width or approach widths to increase turning radii decrease 
the riparian vegetation present along Tinicum Creek. A decrease in riparian vegetation can 
destabilize the creek banks and lead to a reduction in erosion protection.  
 
Alternatives 3, 4, and 6B/7 appear to have the least amount of instream construction due to the 
fact that existing bridge piers and abutments will be left in place. All three will require additional 
scour protection to prevent undermining at piers and abutments. Stream hydraulics appear to 
remain unchanged from the existing condition in these three alternatives but road approach 
elevations and superstructure depth increases will have an increased impact on larger storm flood 
stages and the overall floodplain for 6B/7. These elevation changes should be analyzed with 
respect to the floodplain and flood elevations in larger storms. Documented occurrences of local 
property damage during larger storms indicate that this area is impacted by high flood stages. 
Because of this, all alternatives should have impacts to the floodplain fully evaluated for the 2 to 
100 year storms to prevent negative impacts of this bridge design on life and property. This 
document only notes the 25 year elevation on the drawing preventing any conclusions to be 
made as to potential impacts to nearby floodplains and property. The larger storms, final 
elevations of the bridge superstructure, and road approach slopes and elevations should be 
evaluated for any alternative listed due to the potential to impact the floodplain and adjacent 
property owners.  
 
Alternatives 3 and 4 appear to have similar instream impacts to each other due to the required 
rehabilitation of the piers to maintain them as loadbearing supports for the bridge in question. 
These alternatives propose no changes to the floodplain. Because of the narrative’s lack of 
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information, Alternative 3’s bridge design did not appear to be fully evaluated within the 
narrative. This could be because it does not address PennDot’s design intent of the bridge 
replacement.  
 
Any alternative that impacts instream hydraulics negatively should not be considered. These 
alternatives include 1, 2, 6, and 6A. Alternatives that do not avoid hydraulic impacts to stream 
flow should be avoided if acceptable alternatives are available. Alternative 5 is the only 
alternative that lowers the 25-yr flood elevation from existing. Alternatives 6 and 6A propose to 
relocate the stream channel which has both negative impacts to stream hydraulics but also 
appears to put the western streambank in jeopardy of experiencing increased streamflow 
velocities due to channel migration. Streambank impacts with this alternative need to be studied 
more closely.  
 
The alternatives with the largest instream or streambank impacts are alternatives 5, 6, 6A, and 
6C/8 due to the increased construction requirements to either the piers or abutments. Alternatives 
that do not minimize this need for instream construction should be avoided if acceptable 
alternatives are available. All options considered should include the use of natural channel design 
and stream restoration principles and strategies for addressing the scour and erosion issues 
around the piers and along the banks associated with the bridge. Erosion and scour practices that 
harm the instream water quality or the physical characteristics of creek should not be considered.  
Meliora Design will follow up this document review with a review of existing conditions to 
further evaluate the current bridge configuration. By evaluating existing impacts and flooding 
conditions at the location of the Headquarters Road Bridge, we will be better able to provide 
analysis and further comment on the alternatives documented in the Determination of Effects 
Report. 
 
RESPONSE #11: Alternative 3 was fully evaluated and was provided as an option that retains 
some of the existing stone masonry.  However, given the advanced condition of deterioration in 
parts of substructure, widespread reconstruction would be required.   
 
Preliminary H&H models were prepared for several alternatives to check the 2 through 100 year 
design floods.  However, Alternatives 6B and 6C were not studied due to their increased profile 
elevation, which would have negative hydraulic impacts to the upstream properties. The water 
surface elevations listed on the previous sketches should be disregarded, as they do not reflect 
current hydraulic models of each alternative. Please note that the hydraulic design flood for a 
Rural Collector Roadway is the 25-year storm, which is why the 25-year flood elevations were 
previously listed.   
 
Scour countermeasures will be set at a lower elevation and choked with smaller stone and native 
stream bed material to avoid negatively impacting water quality.   
 
 
The project area for this project encompasses the area immediately surrounding the existing 
bridge. It is beyond the scope of the current project to incorporate natural channel design and 
stream restoration principles beyond the project limits. Best Management Practices and an 
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Erosion & Sedimentation Control Plan will be implemented; these will be reviewed and 
approved by PADEP during the permit process. 
 
CONSULTING PARTY: F.A. Morgan, Erwinna, PA (December 11, 2015) 
 
COMMENT #1: PennDOT’s comments state the Bridge in question cannot withstand “large 
heavy trucks.” 
 
But let’s bear in mind that PennDOT has placed Jersey barriers on the bridge with the 
approximate weight of 50,000 pounds. And in addition, a dump truck weighing anywhere from 
12 to 17 tons, which transfers to 24,000 to 34,000 pounds, was backed onto the center of the 
Bridge, and a load of gray rock weighing somewhere between 10 to 27 tons, which transfers to 
20,000 to 54,000 pounds, was dumped. That total weight would be 94,000 to 138,000 pounds. 
We can be more than sure that any truck crossing the Bridge couldn’t weigh that much. Let’s 
also pay attention to the fact that PennDOT has drilled many holes in the Bridge telling the 
residents of Tinicum Township that the strength of the Bridge has been compromised over the 
years (BUT the drilling of holes hasn’t contributed to the lack of strength?) and the integrity of 
the Bridge still supports the added weight. Did I miss something here? 
 
RESPONSE #1: Per the standard design code, the design vehicle being used for evaluation is the 
HS-20 vehicle, which is 72,000 pounds.  (Please see the description above in Response #4, page 
17 about the HS-20 vehicle and its comparison to other trucks that will be expected to utilize the 
bridge. This includes the Ottsville Fire Truck.)  Bridge design standards also account for an 
added factor of safety on the bridge’s dead load (self-weight) and live loads (vehicles), which 
accounts for unknown factors and the potential crossing of overweight vehicles.   
The core borings were taken at the request of other Consulting Parties to confirm the 
composition of the existing piers.  The 3” diameter corings will not compromise the strength of 
the bridge, and the holes were filled with high strength, non-shrink grout, and covered with stone 
to conceal the location of the holes.                    
 
COMMENT #2: We need to remember to always follow the money. It is my opinion, as well as 
many others, that PennDOT hasn’t been totally honest with the Tinicum Township residents. 
Perhaps the plan is to widen and overly strengthen the Bridges along Headquarters Road to 
accommodate tanker trucks for the fracking in Nockamixon Township. After all it is a straight 
run from the Delaware River to the proposed fracking sites. Coincidence? Probably not. Most 
definitely not. 
 
RESPONSE #2: PennDOT has no plans “to widen and overly strengthen the bridges along 
Headquarters Road to accommodate tanker trucks for the fracking in Nockamixon Township”.  
The local roadways in the vicinity of the bridge are not conducive to truck traffic.  To the west, 
Headquarters Road has grades as steep as 13%, and to the east, Headquarters Road has a tight 
50-foot radius curve.  Furthermore, the Federally mandated Surface Transportation Assistance 
Act of 1982 was established to provide a network of highways for large trucks.  These roads 
meet the geometric requirements for safe operation of trucks.  With the exception of Route 611, 
no roads in Tinicum Township meet these requirements.  Also consider there are no east-west 
bridge crossings over the Delaware River that can handle heavy trucks, there is no easy access to 
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Route 611, and River Road (Route 32) at the east terminus of Headquarters Road prohibits heavy 
trucks.  These reasons demonstrate that the intent of the project is not to accommodate tanker 
trucks. Also this comment was previously addressed in the Comment Response Document dated 
September 10, 2013 (Response to Comment B on page 3 of 43) which is attached as Appendix 
A.  
 
COMMENT #3: In Tinicum Township alone, we have stone masons that are International 
recognized for their expertise. Wouldn't it make perfect sense to hire them, at half the cost of 
PennDot, and see the repair of the Headquarters Road Bridge being completed in half the 
time? Certainly, contracting superb masons the beauty of our area wouldn't be destroyed with 
the designs/abominations PennDot has shown us at Cafferty and Tettemer Roads.  
 
RESPONSE #3: The public bidding of highway projects involves an open solicitation to all 
PennDOT qualified contractors to pursue this work. Upon receipt of estimates from qualified 
contractors, PennDOT will select the lowest bid. They have the option to hire local craftsmen 
and masons to assist with specialty work.  The work will be required to meet the terms defined in 
the project specifications.  Also consider that the full reconstruction of a stone masonry structure 
would likely take more time that it would to form and cast a concrete bridge foundation due to 
the intricate nature of the construction.      
 
COMMENT #4: It has also been my personal observation that many cars/trucks do NOT stop 
at the traffic sign located at Tettemer Road. The speed with which these cars and trucks sail 
through the stop sign, creates more hazardous conditions, We also know the Fire Company had 
alerted us and PennDOT that the intersection that presently exists at Tettemer Road 
compromises the turn of fire trucks onto Tettemer Road if traveling from the Erwinna Fire 
Department. If PennDOT had left the previous intersection alone, these problems wouldn't exist. 
 
RESPONSE #4: Thank you for your comment.  
 
COMMENT #5: PennDot has falsely claimed there have been 10 accidents at the Headquarters 
Bridge. There has NEVER been a two vehicle accident at the Bridge. One vehicle slipped on the 
ice, but not on the Bridge----driver error. One motorcycle slid on loose gravel--again, not the 
fault or design of the Bridge. Another vehicle hit a deer in close proximity to the Bridge--
again, not a faulty Bridge. Actually, It Is quite embarrassing to think PennDot believes the 
residents will swallow this ridiculousness. 
 
RESPONSE #5: Please see the response to Comment #1 on page 11.  
 
COMMENT #6: Speaking of insanity, one of the proposals from PennDOT is to circumvent the 
Bridge entirely and build roadways through several properties if the Bridge can't be widened to 
two lanes and lengthened. These are fear tactics by PennDOT and absolutely ludicrous! 
 
RESPONSE #6: A Total Avoidance Alternative (an alternative that completely avoids impacts to 
the historic resource) is required to be considered under Section 4(f) of the US DOT Act. Due to 
the magnitude of costs, the residential displacements, and the significant impacts to the natural 
environment, this alternative was dismissed.  
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COMMENT #7: The Headquarters Road Bridge has also experienced some scouring, but even 
the DEP has stated the original stream flow could easily be redefined which would eliminate the 
need for a longer bridge span. Why is PennDOT trying to create more work for themselves? Just 
follow the suggestions of the DEP and work can commence post haste. 
 
RESPONSE #7: Although we are aware that the Delaware Riverkeeper Network has proposed 
the realignment of the stream, we do not have a record in which “DEP has stated that the original 
stream flow could easily be redefined which would eliminate the need for a longer bridge span.”  
 
COMMENT #8: Apparently the "Powers-To-Be" have stated the residents just want a 
bridge....they are correct, we DO want a bridge, but not if we have to compromise the beauty 
of our area. So, "Powers-To-Be", please come to Tinicum Township and try to appreciate the 
beauty, that we all love and cherish and at the same time, realize how the bridges at Cafferty 
and Tettemer Roads have, indeed, ruined the eye appeal of a half mile stretch of Headquarters 
Road, Bear in mind also, PennDOT promised to paint the Cafferty and Tettemer Road bridges. 
Has that happened? NO. We did get graffiti painting, which makes me wonder if that were 
what Penn DOT had in mind. We want our environment intact, not destroyed. The Headquarters 
Road Bridge In question should be REPAIRED, not replaced. The cost differences are 
astronomical. 
 
RESPONSE #8: Rehabilitation of the bridge was given careful consideration and was document 
in the Existing Structure Condition Evaluation Report dated November 2006. Urban’s 
professional engineering opinion is that rehabilitation of stone masonry wall piers and abutments 
to their original condition will not provide a safe structure which meets the purpose and need. 
The alternative which considers a two-lane rehabilitation of the existing structure (Alternative 4) 
would result in the full replacement of abutments, wingwalls and the superstructure and 
substantial reconstruction of the piers, resulting in an adverse effect.  A very low percentage of 
the stone would be salvageable for the rehabilitation alternatives given the extent of 
deterioration.  If widespread reconstruction or replacement is required, the use of modern 
building materials (reinforced concrete) would be recommended with the addition of original 
stone facing, to the extent possible, to provide a context sensitive finish and a durable core 
material.   
 
COMMENT #9: Attached to this, is another document written in July of 2014, which apparently 
fell on deaf ears or more accurately blind eyes. 
 
RESPONSE #9: We received your comments after the Public Open House held on July 30, 2014. 
All comments are being considered and are included in the project technical file. 
 
CONSULTING PARTY: Bruce Wallace, Ottsville, PA (December 14, 2015) 
COMMENT #1: This report acknowledges for the first time that rehabilitation of the existing 
historic piers and abutments is possible and that the rehabilitated substructure could then carry a 
replacement superstructure. And, this appears to be the least costly option. This 
acknowledgement points the way at last to a viable consensus solution to this long running 
bridge closure. While the document as a whole attempts to argue that this is not the right thing to 
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do and instead the historic bridge should be demolished and replaced as PennDOT has planned 
from the beginning, those arguments as represented in these documents are no longer credible. 
 
RESPONSE #1: The Determination of Effect Report mistakenly noted that the bridge abutments 
would be rehabilitated with Alternatives 3 and 4. However, due to the deteriorated condition of 
the abutments as documented in the 2006 Existing Structure Condition Evaluation Report, the 
abutments will be replaced in both alternatives.  

 
COMMENT #2: We are approaching five years without a bridge because of PennDOT’s 
relentless pursuit of their predetermined outcome in this unusual, sensitive, and highly protected 
situation. In support of demolishing the bridge, PennDOT has argued the bridge was not historic, 
that history is irrelevant to the purpose and need of this project, that the Federal Wild and Scenic 
status of the stream and its Exceptional Value water quality are irrelevant, that the bridge could 
not physically be saved, that federal standards would prohibit rehabilitation, and now that the 
bridge, when it was open, was not safe. It is time to let go of these false arguments and embrace 
the reality that this unique and special pillar bridge, the oldest of its type in Pennsylvania and 
possibly the whole country, one of only two known survivors, should be saved, celebrated and 
cherished and continue to proudly serve its community and the Ridge Valley National Register 
Rural Historic District that it anchors and ennobles for generations to come. 
 
Because these two reports still cling to the original agenda, they are riddled with examples of 
distortions, omissions and errors introduced to support demolition of the historic bridge and a 
two-lane replacement, to obscure PennDOT’s role in creating the problems it says it wants to 
solve, and to avoid responsibility for the long bridge closure. 
 
RESPONSE #2: PennDOT is conducting the environmental and cultural resource studies for this 
project in accordance with all applicable state and federal regulations. Coordination with 
PADEP, Army Corps of Engineers, and National Park Service will continue due to the stream’s 
Exceptional Value and Wild and Scenic River designations.  
 
COMMENT #3: The section on purpose and need beginning on page 6 collects and exaggerates 
the negatives of the location, the road network, and the bridge’s need for repair, ignores the 
inconveniently easy and low tech solutions, and tries once again to combine them into a hopeless 
picture with no solution besides bridge replacement.  
 
This argument starts with traffic counts, most if not all of which were taken when the road served 
as a detour for one or more adjacent, parallel state roads with equal or greater traffic. While they 
are not definitive of a particular solution in any case, these counts are too high.  
 
RESPONSE #3: This comment was previously addressed in the Comment Response Document 
dated September 10, 2013 (Response to Comment F on page 5 of 43) which is attached as 
Appendix A. Also see response to Comment #11 on page 6. 
 
COMMENT #4: A slight migration of the stream just above the bridge, easily addressed by 
ecologically sound streambank work, becomes in this document an argument to move the bridge 
instead.  



Determination of Effect Report Comment Response Document 42 

 
For obvious reasons, scour has occurred underneath several 4’ wide pouches of concrete that 
PennDOT unfortunately poured on top of the gravel stream bottom next to the bridge. These 18” 
thick pouches severely restrict both normal and flood flows which have blown out the gravel 
from underneath the pouches, making caves beneath them down to the bedrock 5’ below. There 
is no evidence that the bridge itself, which sits on the bedrock, is affected by this. But, rather 
than acknowledging their mistake and proposing normal and sound scour solutions instead, the 
text tries to give the impression that the scour problem is so bad it pretty much defies solution.  
 
RESPONSE #4: Please see response to Comment #6 on page 4. 
 
COMMENT #5: Similarly, the crumbling bridge deck and collapsed guiderail are the direct 
result of drilling guiderail mounting bolts into concrete not designed for that purpose and too 
close to the edge. In the attempt to create the impression of safety problems on the bridge, this 
document blames guiderail collapse entirely on an unspecified accident, but the real cause was a 
misguided PennDOT “improvement” that spectacularly failed.  
 
The condition of the bridge is presented here as bleakly as possible with questionable details and 
no reflection of the true picture—that most of the bridge is, in fact, basically sound and readily 
repairable despite years of absent or misguided maintenance.  
 
RESPONSE #5: Please see response to Comment #3 on page 3. 
 
COMMENT #6: The bridge geometry is also presented as hopeless, even though the analyses 
indicate that the issues cited would be sufficiently resolved by little more than the simple cutback 
of one road bank and this would give a result as good as or better than any of the costlier two-
lane alternatives PennDOT recommends.  
 
RESPONSE #6: Please see responses to Comment #3 on page 12 and Comment 3 on page 6. 
 
COMMENT #7: None of the five listed “needs” on page 7 are especially problematic in this 
situation and despite the handwringing, all can be addressed by simple measures in addition to 
historic rehabilitation of the historic bridge.  
 
RESPONSE #7:  Nine alternatives were studied plus the No Build. Of those alternatives 
considered, five of the alternatives meet the project need: Alternatives 1, 2, 6, 6B, and 6C. The 
remaining alternatives (No Build, Alternatives 3, 4, 5, and 6A) do not meet the project needs. 
Alternative 6 is the alternative that best meets the project’s purpose and need while minimizing 
overall impacts and is considered the preferred alternative. 
  
COMMENT #8: Alternative 3, rehabilitation of the existing bridge, is nevertheless dismissed 
without complete review essentially for one reason--it is claimed that accident data showed it 
was not safe. But what accident data? None is provided, and the accident data from the local 
police shows the exact opposite, that the present alignment was not the direct cause of any 
accident in the period studied. This was apparently true even though PennDOT had narrowed the 
deck from 16’ to a single difficult 10’ lane as shown in this photo during the entire study period. 
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What the accident data does show is the need for traffic calming in this location because of the 
narrow winding roads that lead to the bridge. That’s what a one lane bridge provides here, at 
least as well as any artificial method would.  
 
RESPONSE #8: Rehabilitation was not disregarded for the sole reason of an accident history.  
That was a contributing factor, but the primary reason was the widespread deterioration (e.g., 
cracking or crushed stone courses, bulging, internal voids) and localized failure (e.g., global 
stability issues, collapsed walls from impacts or flooding).  Long term durability of the existing 
structure over its service life (25-years per AASHTO’s Guidelines for Historic Bridges) must be 
considered. A one lane bridge will not address the steep grades approaching the bridge from the 
west. Also see response to Comment #1 on page 11. 
 
COMMENT #9: The “preferred alternative”, demolition of the historic bridge with construction 
of an unspecified new two-lane bridge, would, it is claimed on page 32, meet current PennDOT 
and AASHTO design and safety standards. But what is this magical alternative then? It’s not 
shown here. None of the realistic alternatives presented in the report meet all those standards, all 
would need design exceptions. This site is topographically constrained and can’t practically be 
re-engineered to fit modern highway standards because the entire surrounding area is historic, 
environmentally sensitive and protected. No realistic alternative that would respect the protected 
historic and water assets here would meet all PennDOT standards without design exceptions.  
 
RESPONSE #9: While deviations from required criteria through design exceptions will be 
required for most if not all alternatives considered, PennDOT has a responsibility to improve 
upon existing conditions which could contribute to a safety issue when possible. Alternative #6 
meets the projects purpose and need while improving upon the existing conditions. This 
alternative would also require design exceptions since it would not fully meet all current design 
standards. However, bridge width criteria would be met by Alternative 6.   
 
COMMENT #10: On page 47, it is argued that this is only one of the six bridges in the district 
and there are other historic resources too, so it won’t be missed, really, or cause delisting of the 
District. That is just PennDOT’s opinion of course, but it also ignores the plain fact that 
PennDOT has not agreed to save and protect any of the six bridges. It tried for years to 
completely demolish the Geigel Hill Road 1887 truss bridge and is right now proposing to 
remove one of the others, a low volume concrete arch bridge by famed Bucks County bridge 
architect Oscar Martin over Clay Ridge Road. The fact is that PennDOT is now on a course to 
compromise or remove altogether all six of these historic and listed bridges and that would 
certainly threaten continued listing of the district. Now is the time to stop pushing for demolition, 
recognize that this is a unique and important historic district and its rare collection of intact 
bridges serves the community well and should be preserved.  
 
RESPONSE #10: The Ridge Valley Historic District is listed under Criteria A for its agriculture 
and under Criteria C for its architecture as it contains representative examples of rural vernacular 
architecture in southeast Pennsylvania that date to the late-eighteenth through early twentieth 
century. In addition, the District’s character-defining features include the roadway, creek, and 
landscape elements that provide a setting to the buildings, structures, and sites that comprise the 
Historic District. A new context sensitive designed bridge will not compromise the district’s 
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significance. Coordination with the SHPO will confirm that the bridge replacement will not 
delist the Historic District.   
 
The Clay Ridge Road bridge is owned by Bucks County. The approach roads are under the 
jurisdiction of Tinicum Township.  
 
COMMENT #11: On page 49, there are two missing dates that should be on any calendar 
dealing with the history of negotiation on the Headquarters Road bridge. They are March 1st and 
2nd, 2011. On March 1, 2011, the first 106 process collapsed finally after PennDOT withdrew its 
standing offer to provide an endowment fund with the specified replacement bridge, and the 
Township then refused to take ownership of it. The following morning of March 2, 2011, 
PennDOT abruptly closed the bridge, and since then they’ve kept it closed, refusing to consider 
repairs to temporarily reopen the bridge to any traffic, keeping the pressure on the community to 
force it to accept PennDOT’s plans for demolition and new two lane replacement.  
 
While it might be possible to say these events were not part of the stakeholder-PennDOT 
interaction, historically events like these have been exactly how PennDOT has interacted with 
stakeholders. In this case, it is very hard to believe temporary fixes could not have been 
identified to reopen the bridge to lightweight traffic and PennDOT’s actions speak for 
themselves.  
 
RESPONSE #11: Due to the impact to the surrounding community, PennDOT takes the decision 
to close a bridge very seriously. Over the course of the life of the Headquarters Road Bridge, 
repairs were made when possible to keep the bridge open. The bridge was closed due to a large 
hole that developed in the deck which could not be repaired. The March 1 and 2, 2011 dates were 
included in the timeline of events dated January 17, 2014 and distributed to the consulting parties 
on January 24, 2014. 
 
COMMENT #12: Comments Related to Particular Alternatives: Alternatives 6 and 6A show 
the most destructive way to improve turning onto Sheep Hole Road. Moving the entire bridge 
15’ west would move the stream below with it, destroying its fragile banks of alluvial soil held in 
place by a narrow row of trees. The affected landowner would risk losing not only the use of his 
pasture, but a very significant amount of land itself could be lost to the shifting stream. The 
result, new sandbars of alluvial rocks and downed trees diverting the stream, would disrupt the 
now stable conditions far downstream for decades. The costs assigned to these alternatives do 
not include the costs of attempting to re-stabilize the stream.  
 
RESPONSE #12: One of the challenges PennDOT encounters on bridges crossing waterways is 
the natural migration of stream channels over time. Because Alternative 6 would remove a pier 
and abutment from the stream, it is anticipated that flood levels will decrease due to the removal 
of the obstructions. The long-term permanent impact to the creek will be decreased with this 
alternative.  
 
COMMENT #13: Alternative 3 is by far the best alternative for historical preservation, stream 
and floodplain protection, and cost. It has a proven record of safety and has the support of the 
two property owners from which ROW is required. This option would enable a simple fix for the 
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eastbound turn onto Sheep Hole Road and intersection sight distance by combining cutback of 
the road bank as necessary along Sheep Hole Road with a package of slight modifications to the 
east end of the historic bridge. The landowner involved supports and will cooperate with this 
approach if Alternative 3 is the choice.  
 
RESPONSE #13: In addition to not meeting the project purpose, Alternative 3 does not address 
the structurally deficient need nor does it address the functionally obsolete need since the one-
lane structure does not meet the 24 feet curb-to-curb criteria per PennDOT’s DM-2.  See also the 
response to Comment 13 on page 6. 
 
COMMENT #14: Alternative 4 is the same as Alternative 3 except that it widens the bridge to 
two lanes. This would require the substructure to have twice as much load bearing capacity as 
Alternative 3 as well as a wider deck, and yet it is still considered doable for under $2,000,000 
making this the cheapest option for which costs are provided. Obviously Alternative 3 would 
cost even less, but no estimate is provided in this report. While Alternative 4 is the least 
destructive two-lane option, the wider deck would overshadow the historic bridge and it would 
appear to be less safe than Alternative 3. The geometry remains problematic for two-lane 
alternatives like this because of the difficulty of keeping vehicles within their narrow lanes on 
tight turns. All the two-lane options have lanes 12’ wide or less. The single 16’ travel lane of 
Alternative 3 would be much easier to navigate safely than the 10’ lanes proposed for Alternative 
4; the wide single lane also allows room for pedestrians and cyclists who would be squeezed out 
of the two-lane options.  
 
RESPONSE #14: Alternative 4 addresses some of the structural deficiencies of the existing 
bridge. Alternative 4 was dismissed since it does not meet PennDOT criteria of a bridge width of 
24 feet curb-to-curb and therefore does not address the functionally obsolete need. 
 
COMMENT #15: Alternatives 6B and 6C raise the height of the deck, creating issues on both 
sides of the bridge. On the east side, this would increase the likelihood that the final design 
would require that the steep banks between the road and the stream be supported by concrete 
retaining walls. On the west side, this would increase the intrusion into the floodway. The latest 
FIRM maps show that flood flows, which historically inundate Headquarters Road west of the 
bridge every five years or so, are concentrated at the foot of the west abutment. Raising the deck 
at least 16” as proposed for Alternative 6B would lengthen the bridge approach ramp by 15’ if a 
9% slope is used, as proposed. The FIRM maps show that this area this would block is entirely 
floodplain, in fact the maps suggest it may be the entire current floodplain for floodwaters not 
going under the bridge. Because the functional abutment would be built behind the historic 
abutment, the flood flow would be correspondingly pushed back or blocked at least 8’ further, 
the Alternative 6B bridge deck itself would be 16’ longer than the deck on other alternatives. 
West approach after flooding in August 2011.  
 
RESPONSE #15: We agree with your comments. Alternative 6B and 6C were dismissed from 
consideration.  
 
COMMENT #16: Historic Properties Review by Monica Harrower This short document 
attached to the Determination of Effects Report apparently revives the long discredited claim that 
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this is a 1919 bridge of no historic significance that is not eligible for the National Register. This 
claim, erroneously made in PennDOT’s 1997 bridge survey, has been repeated by PennDOT 
representatives many times since, in 106 meetings and other venues long after it was proved that 
the bridge was actually built in 1812, not 1919, and even after the Keeper of the National 
Register certified that the bridge was in fact significant, fully listed, and protected by the national 
register, as acknowledged elsewhere in these reports. It is surprising to see this claim resurfacing 
yet again at the top of the second page where this phrase appears without context or 
qualification: 1.Headquarters Road Bridge over Tinicum Creek; Key #131387; Not Eligible.  
 
RESPONSE #16: The bridge is a contributing element to the National Register listed rural 
historic district. The bridge was determined not individually eligible for the National Register as 
part of the PennDOT historic bridge inventory. The PASHPO concurred with this finding and 
further clarified it in the attached email to Jesse Salamun dated August 15, 2014. This comment 
was previously addressed in September 2013 (See Response to Comment G in the Comment 
Response Document dated September 10, 2013 (page 5 of 43)) which is attached as Appendix A. 
 
COMMENT #17: Bridge Width Evaluation This document was withheld from Project Path for 
6 months and only provided to stakeholders after it was obtained by a freedom of information act 
request. Apparently, it was not meant to be shared. Its conclusions are supposedly based on 
accident data that has not been provided. This appears to be an exercise in attempting to justify 
the need for a two-lane bridge in this location, but, if anything, it proves the opposite.  
 
Some of the points have been discussed above, such as the attempt to misrepresent the guide rail 
failure as a safety problem at the bridge, and the apparent alteration of accident data to claim a 
safety problem where none appears to exist. The astonishing claim is actually made on Page 9 in 
bold face type that “Given the history of accidents at the bridge (including the accident that 
impacted the steel beam guiderail and caused failure to this bridge railing) the current 
Headquarters Road Bridge does not meet this criteria [of safety.]  
 
Other safety standards that the single lane bridge passes in this report would not be so easy for 
the two-lane alternatives. Narrow traffic lanes and lack of shoulders would make the two-lane 
options less friendly to cyclists and pedestrians and harder for snow removal. The challenges 
relating to geometry are just as challenging to a two-lane alternative.  
 
The Determination of Effects report says on page 15, “AASHTO states that existing bridges can 
remain in place without widening unless there is evidence of a site-specific safety problem 
relating to the bridge.” Despite making every effort to find a real safety problem, this report is 
evidence that there simply isn’t any. 
 
RESPONSE #17: FHWA requested that PennDOT prepare a Bridge Width Evaluation report to 
evaluate whether the purpose and need could be met by providing a one-lane bridge. It was an 
engineering-based evaluation. Initially, this report was prepared as interagency coordination 
between FHWA and PennDOT; therefore, this was not initially posted to ProjectPATH. Due to 
the sensitive nature of the information contained in crash data, it was redacted from the Bridge 
Width Evaluation report.  
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Please see the Response #1 on page 11, Response #2 on page 14, Response #3 on page 16, 
Response #4 on page 16 regarding the Bridge Width Evaluation report and crash analysis. 
Cyclists and pedestrians currently navigate the existing road network on narrow two lane 
roadways; therefore, we disagree that a narrower bridge is safer for cyclists and pedestrians. 
Motorists are expected to yield to pedestrians and cyclists whether they are on a roadway or a 
bridge.   
 
COMMENT #18: Conclusion In light of the many advantages of Alternative 3 and the potential 
it has to address the full range of the actual purposes and needs in this unique situation, it should 
become the preferred alternative. No other alternative has the potential to achieve the consensus 
support necessary to quickly reopen a safe and strong bridge at this location in a cost effective 
way. 
 
RESPONSE #18: PennDOT must balance the needs and safety of the travelling public, impacts 
to environmental and cultural resources and consider public input. While achieving consensus is 
ideal, it is not a requirement and is likely unattainable in many situations due to varying views 
and opinions on how to best meet the projects needs. Alternative 3 was evaluated as an option 
that retains some of the existing stone masonry.  However, given the advanced condition of 
deterioration in parts of substructure, widespread reconstruction would be required.  Due to the 
extent of abutment deterioration and localized failure, full replacement of the abutments is 
recommended.  
 
CONSULTING PARTY: Jesse Barbara Salamun (December 14, 2015) 
 
COMMENT #1: PennDot continues to maintain that the Burnt Mill Bridge is only a contributing 
element to the Ridge Valley Historic District and not eligible itself. This is very significant 
misinformation which is being used to lower the bar for PennDot to replace/destroy the Historic 
1812 Burnt Mill Pillar bridge which is only one of two bridges of its type remaining in PA.  
 
Under Previously Recorded and Evaluated Resources: 
The Headquarters Rd. Bridge over Tinicum Creek(aka Burnt Mill Bridge) is marked Not 
Eligible. It is then described as a contributing element to the Ridge Valley Rural Historic 
District. This is signed by Monica Harrower. 
 
This in contradiction to the report issued by the United States Department of the Interior dated 
4/28/06 in reference to the Headquarters Road Bridge(AKA Burnt Mill Bridge) which states: 
The Secretary of the Interior has determined that this property is: Eligible   Under comments it 
indicates the Headquarters Road Bridge is eligible for the National Register of Historic Places as 
a contributing property in the National Register-listed Ridge Valley Rural Historic District. "The 
bridge is historically significant in the context of the development of the township, regional 
transportation, and the operation of local mils, and is of engineering significance both for its 
early 19th century construction and its sensitive modernization in 1919." 
 
I believe the PennDot reports needs to be corrected to reflect the bridge as Eligible, as opposed to 
Not Eligible. This is a major distinction because under the Aashto Guidelines bridges that have a 
high level of historic significance are to be given greater effort towards preservation. As 
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PennDot's level of greater effort has only been towards destruction/replacement this is not 
following the principle of the Aashto Guidelines.  
 
As the Burnt Mill Bridge is in actuality the center piece of the Ridge Valley Historic District, its 
loss would be a significant degradation to the entire Ridge Valley Historic District. The 1812 
Burnt Mill Bridge exists as an historic treasure in Tinicum Township which should be preserved 
for future generations and afforded its legal protections. 
 
RESPONSE #1: The bridge is a contributing element to the National Register listed rural historic 
district. The bridge was determined not individually eligible for the National Register as part of 
the PennDOT historic bridge inventory. The PASHPO concurred with this finding and further 
clarified it in the attached email to you dated August 15, 2014. This comment was previously 
addressed in September 2013 (See Response to Comment G in the Comment Response 
Document dated September 10, 2013 (page 5 of 43) which is attached to Appendix A). 
 
COMMENT #2: The Safety concerns listed for the existing 16 foot width bridge is based on 
false information which has been addressed by other consulting parties and needs to be 
corrected. The number of accidents occurring at the bridge appear to be three, as opposed to ten 
cited by PennDot. The turning radius issue has also been addressed for the largest of the fire 
trucks and should negate the description of the bridge as 'obsolete', as well as the safety concern 
for emergency vehicles. 
 
RESPONSE #2: Please see the Response #1 on page 11 and Response #3 on page 12. PennDOT 
has considered the comments of the consulting parties to date.  See Comment Response 
document dated September 10, 2013 and other written responses on the ProjectPATH website for 
the project.   
 
COMMENT #3: While consulting parties have attended the 106 meetings and contributed much 
valuable information, there is no evidence in the Determination of Effects Report of their input 
being incorporated into PennDot's final conclusions. This would seem to totally negate the 
intended purpose and spirit of federal law mandating the 106 process which is designed to offer 
some protection for the preservation of historic properties being considered for destruction by a 
state agency using federal funds. Further as misinformation has been used in the Determination 
of Effects, a conclusion based on false information cannot be considered a valid conclusion. 
 
RESPONSE #3: PennDOT has considered the comments, questions, and input of the consulting 
parties throughout the project. All consulting party comments, questions, and input have been 
posted on ProjectPATH and have been responded to. Since this information is available on 
ProjectPATH, all consulting party comments, questions, and input were not included as 
attachments to the Determination of Effect report.  
 
 
CONSULTING PARTY: Marilyn Herd, Ottsville, PA (December 15, 2015) 
 
COMMENT #1: I know PennDot knows what they are doing has to be two lanes because curves! 
Can’t see if someone is coming! Don’t fit! So stupid! 
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RESPONSE #1: Thank you for your comment. We agree that the existing sight distance is a 
safety concern.  
 
COMMENT #2: Headquarters Bridge – I was almost killed coming onto the Bridge; stopping at 
the stop sign 1st of course before proceeding. No one coming in sight. Bridge was empty or I 
wouldn’t have proceeded. All of a sudden a speeding car was coming toward me. I realized he 
couldn’t be able to stop and would have hit and killed me at that speed. There was a stop sign at 
his end also which apparently he didn’t stop; because if he had wouldn’t have been able to get 
going that fast if he had. I had to quickly back up and swerve to the right to get out of his way; 
getting off the bridge and hitting the stop sign. Still have the dent! I tried to get his license as he 
sped by me but was going much too fast. I would have certainly reported him! I should have 
followed him and got his license! 
 
RESPONSE #2: Thank you for your comment. Incidents such as these which go unreported to 
police are important to consider in evaluating whether there is a site-specific safety issue.  
 
COMMENT #3: The people of this community have suffered long enough! Whoever is fighting 
this shouldn’t have the power to destroy our [writing cut off on page] from our communities! 
 
RESPONSE #3: Thank you for your comment. 
 
COMMENT #4: P.S. They should make the covered Bridges higher and wider so that the larger 
vehicles can fit and not keep breaking them! Another solution! 
 
RESPONSE #4: Thank you for your comment. 
 
CONSULTING PARTY: Damon Aherne, Upper Back Eddy, PA (December 15, 2015) 
 
COMMENT #1: Project Purpose 
It is amazing to see how much the purpose of this project has been twisted around over the years 
to achieve PennDOT’s predetermined goal of removing a historic bridge and 
providing an unneeded, expensive 2-lane bridge. 
 
Back in 2011, PennDOT identified the need for this project in the DVRPC TIP documentation, 
as “The purpose is to replace a deteriorated and functionally obsolete 
bridge.” 
 
Jump to the referenced report and it has somehow morphed over the years to now be 
“The purpose of this project is to provide a crossing for Headquarters Road over Tinicum Creek 
that is structurally sound and capable of safely and effectively handling the expected vehicular 
need of the public and emergency services of the surrounding area.” 
 
PennDOT never had a reason to be concerned about the emergency services utilization of the 
bridge until they realized they had no good reason to remove the existing bridge. The problem 
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has been redefined to achieve PennDOT’s predetermined goal - removing a historic bridge and 
providing an unneeded, expensive 2-lane bridge. 
 
The appropriate project purpose would be the preservation and rehabilitation in place of this 
historic structure. 
 
RESPONSE #1: We agree that the DVRPC TIP description of the project in 2011 was not 
appropriate. This comment was previously addressed in the Comment Response Document dated 
September 10, 2013 (Response to Comment B on page 2 of 43) which is attached as Appendix 
A.  
 
COMMENT #2: Source of Bridge Deterioration 
The report fails to provide the appropriate background and history as to why the bridge has 
deteriorated. The report also fails to note that the bridge never had its weight limit lowered or 
change right up until the day PennDOT performed an “emergency” closure of the bridge. 
 
I would suggest that the record needs to be clear – PennDOT ignored their own maintenance 
inspection reports and recommendation for over two decades! 
 
Looking at PennDOT District 6-0 NBIS Bucks County Bridge I.D. Number 09 1012 0020 2764 
Inspection Report (November 3, 2010) and other sources one finds the following: 
 
INSPECTION DATE IDENTIDFIED (sic) 

NEEDED WORK 
WHAT DOES PENNDOT 
DO? 

March 28, 1992 Repair Guiderails Deferred due to scheduled 
project #137161 to be let 
4/15/2008 

March 28, 1992 Repair Concrete Diaphragm Work not planned 
December 18,1997 Repair Piers Work not planned 
November 8, 2002 Patch Pavement Work not planned 
November 8, 2002 Repair Bituminous Surface Work not planned 
October 31, 2004 Repoint Masonry Work not planned 
November 28, 2006 Repair Steel Beam Work not planned 
November 28, 2006 Repair Guiderail Deferred due to scheduled 

project #137161 to be let 
4/15/2008 

March 8, 2010 Repair Wingwall Work not planned 
March 8, 2010 Repair Abutment Work not planned 
March 8, 2010 Repair Concrete Deck Maintenance item was reset 

for project replacement 
November 3, 2010 All prior needed work Work not planned 

  
It is obvious that PennDOT always planned on a new bridge coming someday, and they did not 
provide the appropriate level of care that a national historical treasure from 1812 warrants. 
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RESPONSE #2: Throughout PennDOT’s ownership of the Headquarters Road Bridge, it has 
been inspected in accordance with National Bridge Inspection Standards (NBIS) on a routine 
basis (every two years). These inspections ensure that the bridge remains safe for vehicular use 
and recommend maintenance activities to address issues which may impact public safety. These 
recommended maintenance actions are given priority codes to indicate the urgency of the repair. 
Priority 0, 1 and 2 actions are identified as critical, high priority and priority maintenance 
activities, respectively. Priority 3 and above are deemed as minor, but documentation-worthy 
deficiencies which do not need to immediately be addressed. All structures in PennDOT’s 
inventory are inspected in this manner. 
 
With the exception of the concrete deck repair item, all of the work listed in the above comment 
was rated priority 3 or above, indicating that the actions were minor but documentation worthy. 
It is likely that the repair of the concrete deck was deferred due to the fact that a project to 
address the major deficiencies of the bridge was already planned in 2010 which, at a minimum, 
would include complete replacement of the superstructure including the bridge deck. 
 
Claims that PennDOT performed no maintenance of this structure are also untrue. Maintenance 
records for this bridge indicate that between 2005 and 2011, maintenance work for the bridge 
continued including repairs to bridge parapets, repointing of masonry, sealing of the deck joint, 
bituminous repair work, concrete deck repair and repair of a wingwall. 
 
Regarding the claim that the weight limit was never lowered up until the closure of the bridge in 
2011, based on findings during inspection a load capacity analysis of each bridge is performed. 
Based on this analysis for the Headquarters Road bridge, the bridge was posted for a reduced 
weight of 19 tons on February 7th, 2006. This posting was later further reduced to 10 tons on 
May 11th, 2010. It is clear that significant deterioration of the structure has occurred over time. 
 
COMMENT #3: Existing Substandard Geometric Conditions 
The report’s statement – “Safety issues associated with the existing roadway configuration and 
bridge are listed below that, if maintained, would require design exceptions. Many of the 
alternatives are not able to fully address these existing substandard criteria. These substandard 
geometric conditions must be considered when evaluating the service life and safety benefits of 
the alternatives explored during preliminary engineering.” – without noting that this statement 
applies to the majority of the roadway system in Tinicum Township is misleading. 
 
Most of Tinicum’s roads follow steam (sic) valleys and were first established by the Native 
American population that preceded the area’s settlement. Narrow, twisting roads with cliff walls 
and stream channels adjacent to them are a fact of life here. There is no way the roadway system 
could be (or should be) brought to meet PennDOT’s standards. 
 
Tinicum also has the largest collection of Covered Bridges in the state. None of these bridges 
comply with PennDOT’s design requirements. 
 
The majority of bridges in Tinicum are single-lane bridges, and expected to remain so. 
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The 1841 Uhlerstown–Frenchtown Bridge over the Delaware River, owned and operated by the 
Delaware River Joint Toll Bridge Commission, is only 16’ 6” wide. The bridge handles two-
lanes of traffic with over 4,000 vehicle trips per day. 
 
The project is located in a historic region with a multitude of historic structures and roadway 
alignments that don’t and should not be expected to meet PennDOT’s modern standards. In this 
context the most appropriate outcome is the preservation and rehabilitation in place of this 
historic bridge. 
 
RESPONSE #3: We agree that many roads in Tinicum Township do not meet current PennDOT 
safety criteria. While PennDOT has no plans to address safety issues with all of the roads in 
Tinicum Township, when state or federal funds are used for a project, such as Headquarters 
Road Bridge, PennDOT must adhere to applicable design criteria and make every reasonable 
effort to address site-specific safety issues. While meeting the required design criteria is not 
always possible due to various site restrictions, ignoring site safety issues which could 
reasonably be remediated is not acceptable engineering practice. While Tinicum Township 
contains many steep, winding roadways, this is not appropriate justification to ignore the safety 
issues present at the Headquarters Road Bridge.  
 
COMMENT #4: Conclusion 
This report, like every effort by PennDOT since the project’s inception back in 2005, is an 
attempt to force a two-lane bridge where it is not needed, wanted nor fiscally prudent. 
 
This report twists facts and ignores context in truly breathtaking ways.  
 
PennDOT, it’s (sic) agents and consultants, have been consistently disingenuous in their 
presentations and reports about this bridge project. 
 
In fact – I would say they are disingenuous with information about all their bridge projects in 
District 6-0. 
 
RESPONSE #4: Thank you for your comment. While we disagree with your assertion that 
PennDOT and its consultants have been disingenuous, your opinions have been noted. 
 
 
CONSULTING PARTY: Maya K. van Rossum, the Delaware Riverkeeper (December 15, 
2015) 
 
COMMENT #1: The facts laid out in the introduction and other portions of the report fail to 
provide critical and accurate information. For example, the report fails to articulate the 
Exceptional Value status of the Tinicum Creek or its inclusion in the Wild & Scenic Rivers 
program, both of which heighten the level of protection and regulatory requirements that must be 
complied with. In addition, the report totally misrepresents the accident data that PADOT 
collected from Tinicum Township, manufacturing a concern about safety issues associated with 
rehabilitation of the existing one-lane structure. Furthermore, the report continues to assert safety 
issues associated with the structural status of the piers despite evidence provided by McMullen 
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Associates and the examination of the borings undertaken by PADOT, both of which 
demonstrate the contrary. 
 
RESPONSE #1: PennDOT is conducting the environmental and cultural resource studies for this 
project in accordance with all applicable state and federal regulations. Coordination with 
PADEP, Army Corps of Engineers, and National Park Service will continue due to the stream’s 
Exceptional Value and Wild and Scenic River designations. Regarding your statement about 
accident data, see Tinicum Township response #1 on page 11. Although McMullan and 
Associates have failed to provide a signed and sealed recommendation by a licensed engineer, 
the McMullan rehabilitation concept was reviewed by the Department and Urban Engineers. It is 
the professional engineering opinion of Urban Engineer’s that the McMullan proposal will not 
result in a structure which meets the purpose and need of the project. Sample rehabilitation 
projects provided by McMullan included non-highway bridges that carry only pedestrian traffic 
or stone masonry arch bridges that are currently load-posted for 6-tons.   
 
COMMENT #2: As PADOT’s report states, “AASHTO states that existing bridges can remain in 
place without widening unless there is evidence of a site-specific safety problem related to the 
width of the bridge.” There is no site specific safety problem that mandates widening of the 
Headquarters Road bridge – PADOT’s claims to the contrary are knowingly false. While 
PADOT has deliberately shielded the crash data upon which it relies from public view, the 
Delaware Riverkeeper Network has secured the information from other public sources and was 
able to confirm that the historic width of the bridge has not in fact presented a safety hazard. In 
fact, most of the crash data PADOT has relied upon in order to make this false assertion of a 
hazardous condition consisted of accidents that didn’t even involve the bridge, let alone its 
width. 
 
RESPONSE #2: Please see the Response #1 on page 11, Response #2 on page 14 and Response 
#3 on page 16.  Crash data, due to its sensitive nature, is not considered public information. 
Furthermore, the concrete barriers were added to the bridge only after a vehicle impacted the 
bridge railing, which demonstrates the potential hazard of a narrow, one-lane bridge and its 
susceptibility to damage from long vehicles (e.g., landscaping trucks, low-boys, moving or 
delivery trucks, emergency vehicles, and buses).   
 
COMMENT #3: Expert analysis demonstrates that the Alternative 6 series PADOT considered 
are the options with the most deleterious impacts on the stream and stream hydraulics. This 
means they are also the most damaging to downstream communities and ecological systems. In 
their rush to the pre-determined outcome they desire, PADOT’s truncated review process fails to 
consider the very important water quality, erosion, and flooding impacts that could result. 
 
RESPONSE #3: PennDOT is considering water quality, erosion, and flooding impacts. 
Removing a pier from the waterway was considered by the design team to be an improvement to 
the downstream communities and ecological systems.  The existing short spans with two piers in 
the channel contribute to the potential of contraction scour due to its susceptibility to debris 
accumulation during flood events.  This can be seen by the bars of stream bed material deposits 
immediately downstream of the bridge and the scour hole at the west abutment.  A greater 
opening will reduce the potential for further removal of stream bed sediment from the channel.   



Determination of Effect Report Comment Response Document 54 

 
Previous water surface elevations shown on the elevation views of the alternatives should be 
disregarded.  They were based on earlier H&H studies and were not updated for all alternatives 
presented in the Determination of Effects Report.   
 
COMMENT #4: While the various alternatives put forth include a section with the subheading 
“Environmental and Cultural Resource Impacts” the information included in this category is 
extremely sparse in terms of environmental and cultural considerations. In addition, the 
information provided varies in scope and detail from alternative to alternative, providing no basis 
for comparison between the options. 
 
RESPONSE #4: This comment was addressed in a response letter to SHPO.  
 
COMMENT #5: The Project alternatives all fail to consider environmentally beneficial strategies 
for addressing common problems across alternatives, such as the stream scour that happens 
around instream piers. In every instance PADOT suggests additional hardening protections 
around the piers which are detrimental to the aesthetics and historic integrity of the structures 
being considered and exacerbate environmental damage rather than mitigating, minimizing and 
avoiding harm. The Delaware Riverkeeper Network has repeatedly urged consideration of 
natural channel design strategies that could avoid and mitigate scour that result around and from 
the piers, and yet nowhere in this document or others does PADOT ever give this beneficial 
approach any consideration. 
 
RESPONSE #5: See previous Response #6 on page 4. 
 
COMMENT #6: Removal of the Headquarters Road Bridge and its impacts on the Ridge Valley 
Historic District are sorely understated by PADOT because, once again, PADOT views this 
destruction/construction project as a project in a vacuum. In fact, PADOT has been pursuing a 
systematic effort to remove and replace (with new construction) a series of historic bridges in 
Tinicum Township; the collected impact is far greater than the effect of each project 
independently. PADOT needs to do a comprehensive impact review of all of its bridge projects – 
past, proposed, and anticipated – on the Ridge Valley Historic District and the environment. 
 
RESPONSE #6: It is not true that PennDOT is “pursuing a systematic effort to remove and 
replace (with new construction) a series of historic bridges in Tinicum Township”. A 
comprehensive impact review is beyond the scope of this project. 
 
COMMENT #7: PADOT continues to fail to follow regulatory guidance to ensure the most 
efficient and appropriate decision-making process and outcome. PADOT’s continuing failure to 
adhere to applicable guidance on the process, as evidenced by this most recent report, is further 
evidence of its goal to reach a pre-determined outcome rather than a well-informed and most 
beneficial outcome. 
 

• PADOT should coordinate the NEPA and Section 106 reviews in order to encourage 
public participation in the Section 106 process, and accurately assess the impacts to all 
cultural and natural resources. The Section 106 implementing regulations strongly 
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encourage this coordination (36 C.F.R. § 800.8(a)(1)); and the Advisory Council on 
Historic Preservation and the Council on Environmental Quality have published a 
handbook on NEPA and Section 106 integration. 

• In addition, PADOT should coordinate the Section 106 review with the Section 4(f) 
review, because the Section 4(f) process can greatly affect the outcome of the Section 
106 process. The agency should familiarize participants in the Section 106 process with 
the mandates of Section 4(f) so that all project participants will understand how 4(f) will 
influence the project decisions. 

 
RESPONSE #7: PennDOT continues to concurrently coordinate the NEPA, Section 4(f) and 
Section 106 processes as well as the other applicable federal and state regulations.  
 
COMMENT #8: PADOT’s report uses every opportunity to try to skew the picture it paints. For 
example, Table 4 provides detailed bullet points of early meetings about the project, but fails to 
include a similar level of detail in the most recent set of meetings— where a significant amount 
of expert data has been brought to bear on the discussion and there were well-informed requests 
for consideration of a rehabilitation alternative. Examples of omissions that help demonstrate this 
point are (1) at a meeting of the Tinicum Township Supervisors on March 1, 2011, the Township 
rejected the chance to own a new fake-historic, one lane bridge with no funding from the state; 
(2) in apparent reaction, PADOT crews closed the bridge permanently the next day, on March 2, 
1011 ; (3) dates of the multiple meetings where the Delaware Riverkeeper Network urged an 
appropriate combined section 106 and NEPA process; (4) the multiple meetings where members 
of the public spoke firmly for restoration of the historic structure and expert reports and materials 
were brought forth to support the appropriateness and achievability of this request. 
 
RESPONSE #8: The meeting minutes for the Section 106 consulting party meetings are included 
on ProjectPATH. Table 4 is a summary of public and public official meetings, not Section 106 
meetings.  Due to the impact to the surrounding community, PennDOT takes the decision to 
close a bridge very seriously. Over the course of the life of the Headquarters Road Bridge, 
repairs were made when possible to keep the bridge open. The bridge was closed due to a large 
hole that developed in the deck which could not be repaired. The March 1 and 2, 2011 dates were 
included in the timeline of events dated January 17, 2014 and distributed to the consulting parties 
on January 24, 2014. 
 
COMMENT #9: In the report discussion, PADOT states that there has been “coordination” with 
other regulatory agencies, suggesting that they have been involved in the review and design of 
alternatives. Right to Know and Freedom of Information Act documents, however, do not 
support such a characterization. 
 
RESPONSE #9: As this project site is characterized by numerous environmental designations 
(Exceptional Value and Wild & Scenic River), PennDOT has and will continue to coordinate 
closely with State and Federal agencies with jurisdiction over those resources. 
 
COMMENT #10: With respect to Section 9.0, Application of Definition of Effect and Criteria of 
Adverse Effect: 
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• COMMENT #10A: The Report notes, “The project results in a permanent change in use 
of approximately 0.014 of the 575 acres (0.002 percent)” (p. 45). While this math may be 
accurate, the statistic appears to be designed to understate the impact of losing this 200-
year-old Bridge, one of the last of its kind. This statistic is also misleading because it 
includes only land within the Historic District (see p. 46). The Bridge, which crosses over 
Tinicum Creek, presumably is not included in that acreage. 

• RESPONSE #10A: The statistic is used to show the amount of land that will be impacted 
within the historic district. Correct, the bridge is not included in the overall acreage 
impacted but was identified as a contributing structure impacted by the project. 

• COMMENT #10B: The Report also states that “There will be permanent land acquisition 
from two contributing properties within the historic district” (p. 45). The Report does not 
reveal that the affected landowners have indicated they will not agree to an easement for 
a 2-lane bridge. FHWA and the Consulting Parties should be aware of this challenge; it 
may influence the outcome, in light of the high costs typically involved in eminent 
domain proceedings. 

• RESPONSE #10B: Conversations with the landowners regarding potential property 
acquisition and temporary use will occur as part of the right-of-way process, not the 
Section 106 process.  

• COMMENT #10C: PADOT admits in a footnote on page 47 that the removal and 
replacement of the Bridge will adversely affect the Ridge Valley Rural Historic District. 
PADOT goes to say, however, that the removal and replacement “will not cause the 
historic district to be delisted from the National Register.” That decision is the Keeper’s 
to make, not PADOT’s. PADOT cannot state with certainty that the Bridge’s removal 
will not cause delisting of the District. It is important to note that PADOT is targeting a 
growing number of the historic bridges in Tinicum for destruction and replacement. As 
more and more bridges are destroyed, the many designations, historic and environmental 
(such as Wild & Scenic), become increasingly at risk from the individual and cumulative 
harm. 

• RESPONSE #10C: PennDOT will request that the SHPO comment on whether this 
project would result in the delisting of the historic district.  

• COMMENT #10D: Finally, the Report says, “The new structure will incorporate design 
elements that will complement and blend with the historic district’s setting” (p. 47). 
PADOT has proved many times that it is unwilling or unable to honor this promise. Many 
local residents and Consulting Parties have personally witnessed PADOT’s failure to 
consider Bucks County’s rural and historic setting when rebuilding a bridge. In fact, 
experience with PADOT has been that it doesn’t even implement the construction and 
design practices committed to in advance of construction, such as reuse of stone or 
fundamental designs. For example, the construction of the bridge at Cafferty Road bore 
no resemblance to the much less intrusive design PADOT committed to before 
demolition. 

• RESPONSE #10D: PennDOT will continue to coordinate with the consulting parties and 
other stakeholders on mitigation measures. Please reference the November 2013 
Consulting Party meeting minutes in which Mr. Rob Reynolds notes that the Geigel Hill 
Road Bridge is an example of context sensitive treatments of historic bridges and calls for 
the same sympathetic treatment for the Headquarters Road Bridge.   
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COMMENT #11: In addition to the above concerns, the Delaware Riverkeeper Network submits 
the attached reports to expand upon and support these comments. 
 
RESPONSE #11: Please see individual responses received from your consultants’ reports.  
 
CONSULTING PARTY: Dr. John Salerno (December 16, 2015) 
 
COMMENT #1: I participated in the 106 meetings in 2006 regarding this bridge project. As part 
of this process, it was agreed by PennDOT to rehabilitate/replace the bridge as a one lane 
structure. Tinicum Township would have taken ownership of the bridge with a substantial 
maintenance fund provided by PennDOT. Ultimately the funding offer was withdrawn. Had that 
not occurred, this ONE LANE bridge project would have been completed. So how is it possible 
that PennDOT now considers rehabilitation/replacement as a one lane structure as the least 
desired option?  
 
RESPONSE #1: PennDOT agreed to construct a one-lane bridge at that time, despite related 
safety concerns, if Tinicum Township would take ownership and maintenance responsibility of 
the bridge.  
 
COMMENT #2: It is also my understanding that the decision to close the bridge in 2011 was 
related to deck deterioration which was the result of a lack of maintenance by PennDOT. If this 
deck issue had not developed, it appears likely that the bridge would have remained open.  
 
RESPONSE #2: Due to the impact to the surrounding community, PennDOT takes the decision 
to close a bridge very seriously. Over the course of the life of the Headquarters Road Bridge, 
repairs were made when possible to keep the bridge open. The bridge was closed due to a large 
hole that developed in the deck which could not be repaired. 
 
COMMENT #3: It is my opinion that PennDOTs indiscriminate policy of replacing one lane 
bridges with two lane structures needs to be called into question. There are site specific safety 
issues, environmental impact issues, and historical issues that need to be considered in the 
rehabilitation/replacement of these bridges. I have been here long enough to see PennDOT 
replace a one land bridge with a two lane bridge further east on Headquarters Road which 
include eliminating a natural traffic calming S curve. The results of this project created a 
dangerous speedway making it difficult to accept representation by PennDOT that this is acting 
in the best interests of safety. Replacing the Headquarters/Sheephole bridge with a two lane 
structure would eliminate the natural traffic calming affect that a one lane structure provides. 
Rather than creating a safer stream crossing it would make for a more dangerous situation as cars 
could enter the bridge at the same time. The eastbound approach involves a significant curve 
which limits site line to the bridge. A two lane structure will likely increase the speed at which 
cars travel through this area making accidents more likely. It is my understanding that the 
accidents which have occurred in the vicinity of this one lane bridge have been misrepresented 
by PennDOT to support an argument that the one lane structure is not as safe an alternative as a 
two lane replacement. Replacement with a two lane structure would also allow larger truck 
traffic which would also decrease the safety of the roadway. The steps from my main house exit 
into the roadway. My guesthouse is directly on the opposite side and within a few feet of 
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Headquarters Rd. My wife has Multiple Sclerosis and uses a walker to navigate. My young 
grandchildren live with us in my guest house. The positioning of the guest house, the natural 
curvature of the road, and narrowness of the road create site line issues. Beside my concern for 
the safety of anyone travelling in this area, the safety issue is quite personal to me. I have no 
doubt that a two lane structure would increase the travel speed in both directions and allow for 
the increase of larger truck traffic creating a safety nightmare. 
 
RESPONSE #3: As part of all of PennDOT’s projects, impacts to environmental and cultural 
resources must be balanced with meeting the projects’ purpose and need. The replacement of the 
bridge, if required, is not expected to result in an increase in vehicular traffic because of 
geometric deficiencies and a lack of a connection to Route 611 and Route 32. For additional 
detail see response to Comment C (page 3 of 43) in the Comment Response Document dated 
September 10, 2013, which is attached to Appendix A. 
 
COMMENT #4: Alternative 3 is the safest option, least costly option, most historically sensitive 
option, would have the least amount of environmental impact, would guarantee that 
Headquarters Rd would not become a larger truck route, and could be completed in the least 
amount of time. 
 
RESPONSE #4: We disagree with your summary of Alternative 3. Alternative 3 does not 
improve the site-specific safety issues. Extensive reconstruction of the existing substructure units 
occurs with Alternative 3, and as such, in-stream work is anticipated. The piers remain in 
Alternative 3; these impact the creek’s free-flowing nature. The two piers in the channel would 
continue to cause debris accumulation during high flood events, which would lead to continued 
scouring of the stream bed around the piers and abutments impacting water quality. Alternative 3 
will have an Adverse Effect to the Ridge Valley Rural Historic District due to the superstructure 
replacement of the Headquarters Road Bridge. While the initial costs for rehabilitation are 
expected to be less than the initial costs for replacement,  life cycle costs will be greater with 
rehabilitation, as regular maintenance would be required to preserve the original stone material in 
the substructure. 
 
COMMENT #5: In the Determination of Effects report is it cited on page 15 that “AASHTO 
states that existing bridges can remain in place without widening unless there is evidence of a 
site-specific safety problem relating to the bridge.” In the case of this bridge project, the site-
specific safety problem relates to a two lane structure. 
 
RESPONSE #5: It is our professional engineering judgement given the intersection and bridge 
configuration and estimated traffic volumes, that the site specific safety problem is related to a 
one-lane bridge.  We have received feedback from local residents about near head-on collisions 
from speeding drivers approaching the one-lane crossing.  A two lane bridge would mitigate this 
hazard.  Please see previous response to Comment #1 on page 11. 
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HEADQUARTERS ROAD (S.R. 1012, SECTION BRC) BRIDGE OVER TINICUM CREEK 

TINICUM TOWNSHIP, BUCKS COUNTY, PA (MPMS 13716) 

 

Responses to Consulting Party Comments Received by July 30, 2013 

Document dated September 10, 2013 

 

 

General Responses to the Most Frequently Submitted Topics 

 

A. The Consulting Party meetings should be videotaped 

 

Response: A request has been made by several individuals to record (video and audio) the 

Section 106 consulting party meetings. Section 106 requires Federal Highway Administration 

(FHWA) to involve consulting parties (as defined by the regulation 36 C.F.R. Part 800) in findings 

and determinations made during the Section 106 process.  Consultations shall be appropriate to 

the scale of the project and scope of federal involvement.  36 C.F.R. § 800.2 (a)(4).  The goal of 

consultation is “to identify the historic properties potentially affected by the undertaking, assess 

its effects and seek ways to avoid, minimize or mitigate any adverse effects on historic 

properties.”  36 C.F.R. § 800.1(a).  Consulting parties need to maintain confidentiality on shared 

information that might cause a significant invasion of privacy or risk harm to a historic 

resource.  See Page VI-3 of PennDOT’s Cultural Resource Handbook, Publication 689.  For 

example, locations of Archeological sites are confidential and not disclosed to the public.  

Consulting party meetings are not public meetings – only consulting parties are notified of 

meetings – no advertisements are placed in the local newspapers notifying the public of the 

consulting party meetings.  Finally, the Department has an interest relative to the Section 106 

consulting parties meetings to foster candid discussion and the free flow of information 

between the Department, FHWA, and the consulting parties.  Recording the meeting has the 

potential to expose confidential information and may have a chilling effect to the discussions 

which is contrary to the purpose of the meetings.   

  

The Pennsylvania Wire Tap Law, 18 Pa.C.S. § 5703, provides that “a person is guilty of a felony 

of the third degree if he… intentionally intercepts, endeavors to intercept, or procures any other 

person to intercept or endeavor to intercept any wire, electronic or oral communication.” 18 

Pa.C.S. § 5702 defines “intercept” as: “[a]ural or other acquisition of the contents of any wire, 

electronic or oral communication through the use of any electronic, mechanical or other device. 

Further, section 5702 defines “oral communication” as: “[a]ny oral communications uttered by a 

person possessing an expectation that such communication is not subject to interception under 

circumstances justifying such expectation.” It is clear that the legislature intended the 

interception of oral communication via video recording device to fall within the purview of 

section 5703. 

 

Based on the expectation of confidentially under the Section 106 process and other applicable 

laws and the fact that these meetings are not public meetings, video and audio taping will not 

be permitted.   
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B. The Purpose and Need Statement is deficient as it does not include preservation of the 

existing bridge. 

 

Response: The Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for 

Users (SAFETEA-LU) (49 U.S.C. 5317) “requires a clear statement of identified objectives that the 

proposed project is intended to achieve for improving transportation conditions. The objectives 

should be derived from needs and may include, but are not limited to, the following outlined in 

SAFETEA-LU: 

• Achieving a transportation objective identified in an applicable statewide or 

metropolitan transportation plan; 

• Supporting land use, economic development, or growth objectives established in 

applicable Federal, State, local, or tribal plans; 

• Serving national defense, national security, or other national objectives, as established in 

Federal laws, plans, or policies.” 

 

The intent of the Purpose and Need statement is not to select an alternative; rather it is a clear 

statement of the objectives that the proposed project is intended to achieve and serves as the 

basis for the development of the criteria which will be used to eventually select an alternative.  

The current purpose and need for the Headquarters Road project reviews the deterioration of 

the structure over time, describes the condition of the superstructure and substructure, and 

details the geometric deficiencies of the bridge and its approach roadway. It also gives 

background information on the use of the bridge including traffic count information and 

specifies that emergency service vehicles, including those used by the fire department, use the 

bridge.  

 

The chosen alternative must meet the purpose of the project “…to provide a crossing for 

Headquarters Road over Tinicum Creek which is structurally sound and capable of safely and 

effectively handling the expected vehicular need of the public, public utilities and emergency 

services of the surrounding area” and address the needs which are outlined as followed:  

 

• The bridge is structurally deficient 

• The bridge is functionally obsolete 

• The retaining walls exhibit failure 

• Due to the existing structure’s geometry and limited roadway width, it cannot safely and 

effectively accommodate current and future traffic needs including emergency response 

vehicles. 

• Heavy scour exists along the western abutment resulting in the exposure of the bridge 

foundations and an increase in the structures vulnerability to further deterioration. 

 

Although not part of the purpose and need, the preservation of historic resources is considered 

during the Section 106, Section 4(f) and NEPA processes. See response to Question 1.b.1 in 

Specific Comments section below. The purpose and need will be discussed further at the next 

consulting party meeting. 
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C. Providing a two lane bridge will increase traffic on Headquarters Road, development, 

water and noise pollution  

 

Response: The replacement of the bridge, if required, is not expected to result in an 

increase in vehicular traffic because of existing geometric deficiencies and there is no 

direct connection to Route 611 and Route 32 (River Road).  Large trucks will likely 

continue to avoid using Headquarters Road despite the lifting of the load posting limits 

because of the steep approach grades immediately to the west of the bridge and the 

tight radius curves to the east. The National Truck Network (refer to PennDOT 

Publication 411, ftp://ftp.dot.state.pa.us/public/PubsForms/Publications/PUB%20411.pdf), 

authorized through the Surface Transportation Assistance Act of 1982, was established 

as a network of highways for large trucks to access interstate highways. These roads 

must meet certain geometric requirements for safe operations (sight distance, minimum 

grades, pavement width, clearances, and intersection geometry). Headquarters Road 

and River Road are not listed on this network. 

 

While the project has the potential impact to the Exceptional Value Tinicum Creek, it is 

not a Section 106 issue. Coordination with the Pennsylvania Department of 

Environmental Protection (PADEP) and the Army Corps of Engineers (ACOE) will take 

place later in design as part of the waterway permit application process to determine 

potential impacts to water quality and to mitigate these impacts.  

 

 

D. PennDOT should rehabilitate existing masonry abutments and piers to carry new 

substructure 

 

Response: Based upon Urban’s professional opinion and the opinion of other 

Pennsylvania-registered consulting engineers and local stone masons, the existing piers, 

abutments and walls would require extensive reconstruction due to the evidence of 

movement (e.g., sliding, bulging, stone displacement) throughout the structure.  This 

would involve removing the deformed and distorted portions of the wall and fill material, 

then laying new courses, adding new core material, and pointing. External reinforcement 

would also be required to provide ductility and added resistance to horizontal forces (i.e., 

lateral forces such as braking forces, wind on structure, hydraulic forces during floods, 

seismic forces).  This would involve removing large portions of the historically significant 

structure and replacing it with a modern replica of the original stone masonry.  

According to the Secretary of the Interior’s Standards for Rehabilitation, when 

deterioration is so extensive that repair is not possible, replacement with a compatible 

substitute material that conveys the same visual appearance may be considered.  

Considering the use of stone masonry on roadway infrastructure has not been 

considered prudent over the past 100 years (since the advent of Portland cement and 

reinforced concrete) due to its poor durability, difficult methods of construction, and 
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need for extensive routine maintenance, Urban would recommend the use of a 

reinforced concrete core with a stone facing to replicate the finish of the existing bridge.   

 

The 2006 Existing Structure Condition Evaluation Report was conducted to determine if 

the existing bridge could be rehabilitated to meet the project purpose and need. Due to 

the advanced deterioration, distortion, and localized failure of the existing substructure 

units, the rehabilitation of the existing bridge was not deemed prudent in the 2006 

report. AASHTO’s Guidelines for Historic Bridge Rehabilitation and Replacement was 

used as a reference when evaluating preservation, as well as PennDOT’s Design Manual 

– Part 4, which states that a rehabilitation of an existing substructure must provide a 

design service life of 40 to 50 years. Considering the evidence of prior substructure 

failure (base sliding, bulging, cracked stone courses), this service life is not considered 

possible through rehabilitation.    

 

Furthermore, considering the size of PennDOT’s bridge inventory, the agency must 

consider Life Cycle Costs when assessing a project from a cost perspective. Initial costs 

for rehabilitation are expected to be less than the initial costs for replacement. However, 

life cycle costs will be greater with rehabilitation, as regular maintenance would be 

required to preserve the original substructure. Also, the existing substructure has a finite 

life expectancy, and full replacement at a later date (possibly due to further collapse at a 

later date) has to be included in the projected future costs associated with rehabilitation. 

The Delaware Riverkeeper Network’s rehabilitation alternative provides for a reuse of 

the substructure. Regarding the existing substructure’s adequacy, the actual load 

capacities cannot be confirmed without a full scale load test, which is not practical in this 

case.  Considering the evidence of localized failure and distortion presented in the June 

2013 Section 106 meeting, there is not ample evidence to indicate that the existing 

substructure units can be salvaged to be serviceable without major reconstruction and 

external reinforcement. 

 

E. Were core borings collected in the project area and/or on the bridge? Was any testing 

completed to determine the makeup of the piers? 

 

Response: There were no core borings done on the bridge.  A draft foundation report 

was prepared earlier in the project (2005), which involved soil / rock borings.  However, 

borings through the existing stone masonry were not performed because it was 

potentially destructive to the existing masonry and foundations. Urban Engineers 

conducted their evaluation of the bridge based on non-destructive inspection methods. 

 

Probing of the piers was conducted, but no coring. Dowels measuring 40 inches in length 

were used as a nondestructive testing method. The main concern with testing was 

displacing stone. Clay and dirt were found to be present in the piers through this 

probing. A trip to the bridge in February 2013 provided supporting information as to the 

composition of the piers. The 2013 trip produced a photo log which was provided to the 

consulting parties in a June 21, 2013 transmittal. 
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Coring into the existing pier is not recommended since this may further deteriorate and 

fracture the stone courses and provide new locations for moisture to infiltrate into the 

core of the structures.  Also, the existing bridge cannot carry the load of a truck-mounted 

drill rig due to the extensive deterioration of the deck and superstructure.  Furthermore, 

the compressive strength of the stone masonry is not the issue with the load carrying 

capacity of the bridge; rather, the in-situ lateral capacity and bond/interlocking 

strengths are in question due to the evidence of localized collapse, base sliding, bulging, 

and stone displacement that is evident throughout the structure.  Compressive strength 

tests on the stone courses or mortar tests will not provide justification that the existing 

structure can be rehabilitated to provide the required long-term durability and load 

carrying capacity. 

   

F. Average daily traffic numbers need further explanation.  

 

Response: The daily traffic numbers, presented during the June 17, 2013 Section 106 

Consulting Party Meeting Presentation and provided to all of the consulting parties via a 

June 21, 2013 transmittal, represent the roadway's average daily traffic (ADT).  This is 

the volume of traffic counted on the roadway over a given time period (greater than one 

day but less than one year) divided by the number of days in that time period. The 

Delaware Valley Regional Planning Commission (DVRPC) is responsible for acquiring 

these traffic volumes.  The portion of Headquarters Road monitored for these traffic 

volumes extended between Red Hill Road and Geigel Hill Road.  This was typically 

monitored on a 5 year count cycle. In 2002, the Dark Hollow Road and Geigel Hill Road 

bridges were closed, which may have caused an in increase in traffic along Headquarters 

Road. Since the ADT in 2002 was abnormally high, the DVRPC performed an additional 

count the following year in 2003 to confirm this change. The ADT returned to a value 

more akin to what was seen prior to 2002 and so the 5 year cycle was reset with a count 

in 2008.  PennDOT also performed independent traffic counts in 2001 (prior to the 

closing of Geigle Hill Road), 2008 and 2009.  Those volumes were 900, 643, and 584, 

respectively.  All traffic data exceeds the ADT threshold defined by AASHTO for Very Low 

Volume Roads, which is an ADT of under 400.  This is also consistent with PennDOT’s 

Design Manual – Part 2 (Highway Design).   

 

G. The bridge is individually eligible for the National Register of Historic Places.  

 

Response: The bridge was determined not individually eligible as part of the PennDOT 

Bridge Inventory; the findings of that inventory were concurred upon by PHMC. 

However, the Keeper’s finding is that the bridge is a contributing element to the historic 

district. The U.S. Department of the Interior National Park Service Keeper of the National 

Register in a letter dated April 28, 2006 states the following:  
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The Headquarters Road Bridge is eligible for the National Register of Historic 

Places as a contributing property in the National Register-listed Ridge Valley 

Rural Historic District.  

 

The Headquarters Road Bridge was listed in the National Register of Historic 

Places on July 24, 1992, as a contributing property in the Ridge Valley Rural 

Historic District, Bucks County, Pennsylvania. The bridge consists of early 19th 

century stone abutments and piers carrying an early 20th century replacement 

concrete deck supported on concrete-encased steel I beams. Both its original 

construction and alteration occurred within the historic district’s defined Period 

of Significance (1790-1940). The bridge is historically significant in the context of 

the development of the township, regional transportation, and the operation of 

local mills, and is of engineering significance both for its early 19th century 

construction and its sensitive modernization in 1919. Although the concrete deck 

shows signs of considerable deterioration and the deck has been altered with the 

removal of the 1919 railings, the bridge retains sufficient historic integrity to 

continue to contribute to the Ridge Valley Rural Historic District.  

 

H. The Delaware River Joint Toll Bridge Commission (DRJTBC) is able to inspect, repoint, 

and maintain their bridges. The same is expected of PennDOT.  

 

Response: PennDOT conducts priority repairs after each biennial inspection (every two 

years, per NBIS standards). After every biennial inspection, Priority 1 repairs are 

conducted based upon the inspection report’s recommendations. Crews are sent to those 

bridges in most need of repairs.  However, defects and deterioration occur in between 

inspection intervals, which may lead to accelerated deterioration until repairs are able to 

be implemented. The DRJTBC maintains 20 bridges, some of which consist of masonry 

piers similar to the Headquarters Road Bridge. While the DRJTBC is responsible for 20 

structures, PennDOT has over 24,000 bridges state-wide, including 6,000 bridges in the 

District 6-0 region alone, and does not have the maintenance staff and resources 

required to perform the kind of maintenance which is performed by DRJTBC. 

 

Inspection reports for 2006, 2008, 2010 and 2012 were provided to the consulting 

parties in a July 24, 2013 transmittal.  

 

Future Agenda Items recorded by Consulting Parties on an Easel Pad: 

1. Would like to videotape next meeting for the public record 

 

Response:  See the response to Comment A in the “General Responses to the Most 

Frequently Submitted Topics”.  
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2. Revisit purpose and need statement 

 

Response: See the response to Comment B in the “General Responses to the Most 

Frequently Submitted Topics”.  

 

3. Presentation by all public’s experts at 2 meetings to allow enough time. And other 

follow-ups to dialogue on these presentations 

 

Response: At this time, PennDOT acknowledges that additional meetings will be required 

and welcomes input from the consulting parties who wish to present opinions and 

studies. At the next meeting, Urban Engineers will finish its presentation and others will 

be invited to present on the structural concerns of the bridge and the ability to 

rehabilitate the bridge (PADEP, McMullan & Associates, and other consulting parties). 

The exact number of future meetings has not been determined. 

 

The 2006 Existing Structures Condition Evaluation Report was presented at the June 17, 

2013 meeting. This presentation will be concluded at the next consulting party meeting. 

Consulting party input on this report and its findings was requested. The next phase will 

evaluate alternatives, and a Determination of Effect Report will be prepared; consulting 

party input will be requested. Following the Effect Report, if an adverse effect is 

determined, a meeting will occur to discuss mitigation and the Memorandum of 

Agreement. If a consulting party would like to provide expert opinions or other 

comments or would like to present during an open forum during the next consulting 

party meeting, we encourage you to submit a request in writing. Please address all 

comments and requests to Colleen Meiswich, A.D. Marble & Company, 375 East Elm 

Street, Suite 101, Conshohocken, PA 19428. Due to limitations on time, presentations will 

be made on a first come first serve basis.   

 

4. Riverkeeper Consultant Presentation 

 

Response: The Delaware Riverkeeper Networks’ consultant, McMullan & Associates, will 

be asked to present the findings of their 2012 report entitled “Preliminary Condition 

Assessment and Proposed Rehabilitation” at the next Consulting Party Meeting.  

 

5. Hydraulic calculations used for examining alternatives was not clearly presented. Data 

was important and possible incorrect assumptions made. 

 

Response:   While this is not a Section 106 issue nor is this included in the purpose and 

need, it will be addressed during the Chapter 105/Section 404 permitting process. The 

goal of consultation is “to identify the historic properties potentially affected by the 

undertaking, assess its effects and seek ways to avoid, minimize or mitigate any adverse 

effects on historic properties.” (36 C.F.R. § 800.1(a)).  Hydraulic calculations at this early 

phase of the engineering design process are considered preliminary and will not be made 
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final until later in design. Final H&H calculations will be reviewed and approved through 

the Chapter 105/Section 404 permitting process.   

 

6. Schedule time to hear from the consulting parties. There are a lot of issues that need to 

be heard. 

 

Response: See response to Comment 3 above. Time will be allotted for 

input/presentation by individual consulting parties.  

 

7. Get Kathryn Auerbach on the agenda. She is an extremely knowledgeable bridge expert. 

 

Response: See response to Comment 3 above.  

 

Parking Lot issues recorded by Consulting Parties on an Easel Pad: To clarify, the Parking Lot is 

not a listing of topics to be discussed at future consulting party meetings. These are issues that 

do not pertain to Section 106. 

 

1. Address indiscriminate PennDOT policies to replace one lane bridges with two lane 

bridge (historic/EV Stream/Safety perspectives) 

 

Response: PennDOT does not have a policy to indiscriminately replace one lane bridges.  

PennDOT policies are based on nationwide studies of what is needed for safety of 

travelling public. According to PennDOT’s Design Manual – Part 2 (Publication 13M – 

Highway Design), the minimum bridge width for a reconstructed bridge (superstructure 

replacement or bridge replacement) is 28-feet when the ADT is between 401 and 1500.  

If the ADT was below 400, the minimum bridge width would be 24-feet.  It states that 

when ADT is below 250, the bridge width can be reduced to 22-feet, as long as the 

bridge width is not less than the approach roadway width.  AASHTO’s Guidelines for 

Geometric Design of Very Low Volume Local Roads permit one-lane bridges when the 

ADT is less than 100.  PennDOT’s Design Manual – Part 2 also permits that the bridge 

can be replaced at the same width as the existing structure only when the ADT is less 

than 400 and there is no evidence of a safety problem.  In the past 10 years, there have 

been 10 recorded accidents at the bridge location.   

 

PennDOT is tasked with maintaining nearly 25,000 State owned bridges across the 

Commonwealth of Pennsylvania. Typically, bridges are inspected bi-annually until their 

condition worsens to a point where annual inspection is required. When a structure 

degrades to a point where major deterioration has occurred to one or more of its major 

components, it is said to be “Structurally Deficient”. The Headquarters Road Bridge is 

structurally deficient and qualifies for Federal Funding for rehabilitation or replacement. 

 

As noted above, PennDOT will only build and maintain a single lane structure if the ADT 

is less than 400 or if the funding being used prohibits in some way the replacement of a 

single lane bridge with a two lane structure. PennDOT’s Publication 13M (DM-2) Chapter 
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1- General Design “General Bridge Width Table Notes” Note (m) (page 1-39) is the 

source for this reference. The reason for the standards is the safety of the travelling 

public. PennDOT will build a single lane structure if an agreement is made whereby the 

municipality takes ownership of the bridge after construction and assumes responsibility 

for future maintenance costs associated with ownership and liability. This is called a 

“turn-back” agreement. In March of 2011, Tinicum Township issued a letter to PennDOT 

outlining their decision that they would not take ownership of a single lane structure at 

the Headquarters Road bridge location. 

 

“Information Needed” recorded by Consulting Parties on an Easel Pad: 

1. Copies of all records, documents, data, reports, memos, letters, emails, correspondence, 

pictures, graphs and/or any or all documents created for, received about, in reference 

to or otherwise in the possession of the agencies about this project. 

 

Response: During the June 17th Consulting Party meeting, attendees requested to review 

information used to develop the Purpose and Need Statement as well as inspection and 

maintenance records among other items. To date, PennDOT has responded to the 

requests of the consulting parties by releasing the following information:  

 

In a package dated June 21, 2013 the following information was sent to consulting 

parties:  

� Travel Monitoring Data (2001-2008) from PennDOT & DVRPC used in the creation 

of the Purpose and Need statement. 

� November 2006 Existing Structure Condition Evaluation Report prepared by 

Urban Engineers to assess the feasibility of rehabilitation of the existing 

substructure. 

� February 2013 Photo Log prepared by Urban Engineers 

� June 17, 2013 Consulting Party Meeting PowerPoint 

 

In a package dated July 24, 2013 the following information was sent to consulting 

parties:  

� Summary of Section 106 review for the Headquarters Road Project to date 

including the following documents: 

• April 6, 2005: Environmental Scoping Field View Meeting notes  

• May 9, 2005: Meeting minutes for the first public officials meeting 

• September 6, 2005: Meeting minutes for the public meeting and second 

public officials meeting 

• April 28th, 2006: Determination of Eligibility Notification by the Keeper of 

the National Register of Historic Places  

• August 14, 2006: Meeting minutes for the first Consulting Party Meeting 

• October 20, 2006: Meeting minutes for the second Consulting Party 

Meeting 

• June 16, 2006: Meeting minutes for the third public officials meeting  
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• June 17, 2008:  Meeting minutes for the public meeting 

• June 31, 2008: Meeting minutes for the third Consulting Party Meeting 

• July 12, 2013 updated list of consulting parties 

� Inspection reports for 2006, 2008, 2010 and 2012 

� Maintenance Records from 2005 to 2011 

� April 2009: Turning Radius Study completed by Urban Engineers 

 

While we were able to provide this information in response to specific requests by the consulting 

parties, more general requests to review the entirety of the project file will need to completed 

by filing a Right-to-Know request (see Response for Comment 5 below). 

 

2. To receive and review everything in the project file. 60 days to receive and comment 

upon them and opportunity for additional review and comment as needed without 

prejudice 

 

Response: See the response to Comment 1 above and the right-to-know request 

requirements detailed below in Comment 5. 

 

3. Revisit purpose and need 

 

Response:  See the response to Comment B in the “General Responses to the Most 

Frequently Submitted Topics”. The purpose and need will be discussed further at the next 

consulting party meeting. 

 

4. Updated historic form 

 

Response: PennDOT has requested a copy of this information from PHMC. 

 

5. Right-to-know requirements 

 

Response: Right-to-Know requests can be made in writing by submitting either a letter or 

PennDOT’s Right To Know Law (RTKL) request form to PennDOT in person, via email to 

PENNDOT-RightToKnow@pa.gov, or by U.S. mail or fax as indicated in the instructions to the 

RTKL request form. The Right-to-Know request form can be found at the following address: 

ftp://ftp.dot.state.pa.us/public/PubsForms/Forms/Os-100.pdf. Draft documentation and 

pre-decisional information is not provided through the RTKL process since the 

documentation is in draft mode and may change. The Right-to-Know requests received from 

the Delaware Riverkeeper Network were responded to on the following dates: November 1, 

2012; November 7, 2012; and December 27, 2012.  
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Specific Responses to Comments 

 

1. Maya K. van Rossum, the Delaware Riverkeeper Network. 925 Canal Street, Suite 3701, 

Bristol. Letter dated June 17, 2013. 

a. Removing and replacing the Headquarters Road Bridge with a two lane, modern 

structure, as is being myopically pursued, will increase environmental harm, 

including to the high quality waters, flows and habitats of the Tinicum Creek; it 

will diminish the ecological and historic attractiveness of the community which 

currently is a draw for visitors from all over the country bringing economic 

benefits to our community; it will result in a loss of this country’s history that can 

never be replaced; and it is likely to undermine the Wild & Scenic designation 

granted to the Lower Delaware River which provides an important layer of 

recognition and protection that we can ill-afford to lose. The Headquarters Road 

Bridge, along with other historic bridges of Tinicum Township, comprise a rare 

and irreplaceable asset that help support an environmentally friendly economy 

(ecotourism, etc.). It is critical that transportation project decisions do not erode 

this asset.” 

 

Response:  While these issues are not Section 106 issues, they will be addressed 

during permitting or through the NEPA process. As noted above, the goal of 

consultation is “to identify the historic properties potentially affected by the 

undertaking, assess its effects and seek ways to avoid, minimize or mitigate any 

adverse effects on historic properties.”  36 C.F.R. § 800.1(a). Wild & Scenic 

designation (W&S) is being considered and coordination with NPS, the agency 

with jurisdiction over the Wild & Scenic River status, is occurring. Any work on the 

bridge, whether rehabilitation or replacement, will be subject to the 

environmental regulations established and enforced by the PADEP and Bucks 

County Conservation District.  As previously presented to the Section 106 

Consulting Parties and the Township, if a replacement structure is required, then 

the plans presented for a replacement structure will be consistent with the 

existing bridge’s aesthetics in order to fit into the surrounding historic district.  

Additionally, a replacement structure, if required, has the potential to improve 

the stream hydraulics by adjusting the bridge location with respect to the 

meandered Tinicum Creek.  

 

b. “PennDOT, on behalf of the Federal Highway Authority, has failed to conduct an 

objective, well rounded, informational supported assessment of the 

Headquarters Road bridge project including, but not limited to: and having 

arrived at a final determination for this project before engaging in the require 

historic and environmental reviews that should be informing the decision not 

being used as mere check-offs after a decision has already been made.” 
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1.  “…there has not been appropriate consideration of options for 

accommodating the traffic needs PennDOT asserts, including alternative travel 

routes for through traffic;”  

 

Response: The purpose of this project, as described in the Purpose and Need 

statement, is to provide a crossing which is structurally sound and capable of 

safely and effectively handling the expected vehicular need of the public, public 

utilities and emergency services. The structure, whether rehabilitated or 

replaced, must meet the criteria of the purpose and need statement. The Existing 

Structure Condition Evaluation Report prepared by Urban in 2006 was 

commissioned at the request of the consulting parties to investigate the 

feasibility of rehabilitating the existing structure. Additional alternatives were not 

evaluated as part of this report, but will be studied as part of the Section 106 

process, Chapter 105/Section 404 process, Section 4(f) process, and NEPA 

process. 

 

2. “…PennDOT has failed to use accurate information on the traffic, community, 

growth, environmental impacts, and historic impacts of a variety of possible 

options;” 

 

Response: The traffic information used in the Purpose and Need Statement was 

collected by DVRPC and PennDOT and was released to consulting parties as 

attachments to the June 21, 2013 Letter. The project team is aware of the 

Exceptional Value status of TInicum Creek, its protection under the Wild and 

Scenic Rivers Act as a tributary to the Delaware River, and the bridge’s status as a 

contributing resource to the Ridge Valley Rural Historic District. The 

environmental impacts are being considered during the NEPA process. The 

chosen alternative must balance impacts to all of these resources while still 

meeting the purpose and need of the project. For additional information on ADT, 

see “General Responses to the Most Frequently Submitted Topics” response to 

Comment F. 

 

3.”… PennDOT is poorly complying with the legal requirements and guidance for 

historic and environmental reviews including inappropriately planning for a 

categorical exclusion assertion from the requirements of NEPA, failing to conduct 

the 106 and NEPA reviews jointly as federal policy recommends, among others;” 

 

Response: While this is not a Section 106 issue, additional studies will be 

conducted under NEPA, Section 4(f) and Chapter 105/Section 404 permitting 

process.  

 

4. “and having arrived at a final determination for this project before engaging in 

the required historic and environmental reviews that should be informing the 
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decision not being used as mere check-offs after a decision has already been 

made.” 

 

Response: The 2006 Existing Structure Condition Evaluation Report was 

conducted by Urban Engineers to determine the feasibility of rehabilitation of the 

existing structure. The draft findings of this report were issued to consulting 

parties during the second consulting party meeting in October of 2006 prior to 

the report being finalized in November of 2006. A final copy of this report was 

mailed to consulting parties.  

 

In March, April, and May 2013, PennDOT solicited additional consulting parties 

through Project Path and also received requests from individuals/organizations 

to be consulting parties. Due to the number of additional consulting parties 

currently involved, the findings and recommendations associated with this report 

were presented by Urban Engineers during the fourth consulting party meeting 

on June 17, 2013. This presentation will be completed during the next consulting 

party meeting in September of 2013. A final determination regarding the selected 

alternative has not yet been made. 

 

c. The Delaware Riverkeeper Network would like a commitment to 6 additional 

Section 106 Consulting party meetings.  

i. “Two for the community to come and present our expert findings, allow 

for questions, and accommodate public comment (The Delaware 

Riverkeeper Network has several experts we have hired and so would 

require at least two meetings to give the necessary time for them to 

present their findings and answer any questions.)” 

ii. “Two for there to be dialogue between FHWA, PennDOT and the experts 

after each party has had opportunity to review and digest the materials 

that have been provided and the questions and answers that were 

discussed at the presentation meetings. Again, the Delaware Riverkeeper 

Network has hired several experts and so at least two meetings would be 

required to ensure adequate time for dialogue, and public comment.” 

iii. “Two meetings to allow for consideration of specific topics that will arise 

once PennDOT has shared information with the public that we still are 

waiting for. PennDOT has not provided a fully copy of the current record 

for our review and to ensure informed discussions and participation by all 

consulting parties.”  

iv. “In addition, we ask for immediate release of the full record associated 

with this project to all interested parties and that at least 60 days be 

provided for review and comment upon those documents.” 

 

Response: See response to Comment 3 in the “Future Agenda Items recorded by 

Consulting Parties on an Easel Pad” section. Also see response to Comments 1 

and 5 in the “Information Needed Easel Pad” section.  



 

Page 14 of 43 

 

d. “The Purpose and Need Statement is obviously deficient in that it is missing the 

most obvious goal: protecting the historic bridge and all historic elements in the 

Area of Potential Effects and the Ridge Valley Historic District. That this would 

not be a desired outcome of the project is inconceivable but speaks volumes to 

the predetermined nature of this process.” 

 

Response: See the response to Comment B in the “General Responses to the Most 

Frequently Submitted Topics”.  

 

e. “The Area of Potential Effects and Consideration of Effects are too Narrow: This 

APE should include an area larger than simply the bridge and its approaches. A 

wider, new bridge will result in increased traffic on Headquarters Road and have 

adverse effects to other historic resources, including other contributing 

properties to the Ridge Valley Historic District; these effects must be identified, 

reviewed, analyzed and assessed. It seems that PennDOT has identified an APE 

that is far too narrow and has failed to consider the impacts to other historic 

resources, impacts to resources that must be considered in order to comply with 

Section 106.” 

 

Response: Regulation 36 C.F.R. 800.16(d) explains that the APE is defined as “the 

geographic area or areas within which an undertaking may directly or indirectly 

cause alterations in the character or use of historic properties, if any such 

properties exist.” The Programmatic Agreement among FHWA, ACHP, PHMC and 

PennDOT delegates PennDOT to act on behalf of FHWA in implementing 36 C.F.R. 

800. PennDOT guidelines for determining APEs are outlined in Part III-B of the 

2010 Programmatic Agreement Handbook, which is published online here: 

http://paprojectpath.org/penndot-crm/publications. Since the 36 C.F.R 800 

regulations allow for “area or areas”, guidelines for considering the APE for 

above-ground historic resources and the APE for archaeological properties are 

both discussed in the guidelines. The PennDOT CRP’s will define the APE once the 

scope of work is defined.  

 

i. “Without question, the project will have an adverse effect on the historic 

Headquarters Road/Sheephole/Burnt Mill Bridge, a contributing resource 

to the Ridge Valley Historic District. However, other effects must also be 

analyzed in the Area of Potential Effects, which have not been, including 

but not limited to:” 

1. “Widening the bridge from one to two lanes will have significant 

environmental and other historic impacts in the highly sensitive 

rural historic district immediately surrounding the bridge.” 

 

Response:  Throughout development of the project, impacts to 

environmental and cultural resources have been and will be 
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considered. Mitigation will be considered for any adverse 

environmental and historic impacts. For example, if a replacement 

bridge is required, mitigation may include, but may not be limited 

to, an aesthetic treatment designed to blend in with the historic 

and rural setting. After an alternative is chosen a Determination of 

Effect Report will be prepared and consulting party input 

requested. Following the Determination of Effect Report, if an 

adverse effect is determined, mitigation will be developed with the 

consulting parties input. 

 

2. “Widening the one lane bridge to two lanes will result in increased 

traffic and traffic speeds.” 

 

Response:  The existing speeding problems experienced in the 

vicinity of the project site are attributed to the high roadway 

grades approaching the project site from the west (grades exceed 

12%).  Considering a 3-way stop condition would be maintained at 

the intersection, the existing level of traffic calming would be 

maintained to slow vehicles that approach the bridge and 

intersection.  See the response to Comment C in the “General 

Responses to the Most Frequently Submitted Topics” for a 

response to the increased traffic concern. 

 

3. “The induced traffic will result in secondary or cumulative impacts 

to the area, including but not limited to increased noise, fumes, 

visual impacts as well as secondary development.” 

 

Response:  See the response to Comment C in the “General 

Responses to the Most Frequently Submitted Topics”.  

 

4. “The recent PennDOT bridge replacement projects at Tettemer 

and Cafferty roads has invited an increase in graffiti, compounding 

the aesthetic harms to the historic district and inviting graffiti to 

other historic resources – the same would be expected if a new 

structure were built at Headquarters Road. 

 

Response: PennDOT cannot control graffiti or other illegal 

activities. When notified, however, PennDOT maintenance forces 

do remove graffiti from State owned bridges such as the 

Headquarters Road bridges at Tettemer and Cafferty Roads. 

  

f. “Full Environmental Review Should be Undertaken, not Avoided as is Apparently 

Intended and Should be Coordinated with 106 Compliance: In March of this year 

(2013) the Council on Environmental Quality and the Advisory Council on Historic 
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Preservation encouraged agencies to integrate their NEPA and Section 106 

reviews and to do so early in the process. However, PennDOT and FHWA appear 

not to be complying with this guidance, instead undertaking 106 review in a 

vacuum with the environmental consideration to be undertaken later.” 

i. “Of equal concern is that it appears as though PennDOT is poised to take 

the position that this project should be categorically excluded from 

review under NEPA as a “minor transportation” project. This classification 

fails to take into account that this Project could result in significant 

environmental impacts, is certain to have significant impacts to travel 

patterns, could have ramification for both Wild & Scenic designation of 

the Delaware River and the Exceptional Value qualities of the Tinicum 

Creek, is likely to have air and noise impacts to the community, and that 

it most certainly will have a “significant impact on properties protected 

by section 4(f) of the DOTA Act or section 106 of the National Historic 

Preservation Act,” and therefore involves “unusual circumstances” that 

require the FHWA “to conduct appropriate environmental studies to 

determine if the CE classification in proper.” 23 C.F.R. § 771.117(b).”” 

 

Response: See the response to Comment 1.b.3 above.  

 

ii. The Delaware Riverkeeper Network asserts that increasing the size of the 

bridge from one to two lanes will have environmental impacts to Tinicum 

Creek, including increased runoff and pollutants entering the creek, 

impact the stream flows, and will lead to degradation of water quality, 

erosion and sedimentation. “The Delaware Riverkeeper Network 

documented significant impacts to the Sundale Creek as the result of two 

PennDOT replacement projects and so we have recent evidence of the 

environmental harms that result.” 

 

Response:  While this is not a Section 106 issue, environmental impacts 

will be addressed under NEPA and the Chapter 105/Section 404 

permitting process. Section 106 requires Federal agencies to take into 

account the effects of their projects on historic resources.  The goal of 

Section 106 consultation is to identify historic properties potentially 

affected by the project, assess the effects of the project on the resource, 

and seek ways to avoid, minimize, or mitigate any adverse effects on 

historic properties (36 C.F.R. § 800.1).  The stormwater runoff generated 

during construction will be mitigated using E&S BMPs and the additional 

stormwater runoff generated as a result of the project will be mitigated 

with post construction BMPs.   
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iii. “At a minimum, an Environmental Assessment (“EA”) should be prepared 

to assess the environmental and community impacts of the various 

alternatives to the project. When will this process begin? 

 

 Response: See the response to Comment 1.b.3 above.  

 

g. “Review mandated by Section 4(f) of the Department of Transportation Act, 23 

U.S.C. § 138 is being Potentially Undermined by Section 106 Review: The Section 

106 regulations emphasize the need to coordinate Section 106 compliance with 

the review mandated by Section 4(f) of the Department of Transportation Act 36 

C.F.R. § 800.3(b). We are concerned that the analysis of alternatives that will be 

conducted by PennDOT under Section 106 is insufficient to satisfy the FHWA’s 

responsibilities under Section 4(f). Section 4(f) bars the FHWA from rejecting any 

reasonable alternative in favor of the bridge replacement if these alternatives do 

not cause other severe problems of a magnitude that substantially outweighs 

the importance of protecting the Section 4(f) property. 23 C.F.R. § 774.17.” 

 

Response: A final alternative has not yet been selected; however, the chosen 

alternative must meet the Purpose and Need of the project as described in the 

Response B of the “General Responses to the most Frequently Submitted Topics” 

and will satisfy Section 4(f) regulations.  

 

i. “An analysis of the bridge prepared by Delaware Riverkeeper Network’s 

experts and shared already with PennDOT and FHWA, indicates that 

rehabilitation of the bridge is feasible and prudent. No evidence has been 

provided demonstrating that the bridge cannot be rehabilitated to an 

acceptable level of safety, or that the costs of rehabilitation reach the 

levels that would permit this alternative to be rejected under Section 4(f). 

No supporting data has been provided to suggest that the capacity of the 

rehabilitated bridge is inadequate to accommodate current or projected 

future traffic using the most up to date and place specific data available. 

Until this analysis is completed, it would be premature to reject the 

rehabilitation alternative as part of the Section 106 process.” 

 

Response: See the 2006 Existing Condition Evaluation Report, prepared by 

Urban Engineers and submitted to the consulting parties via mailing on 

June 21, 2013. Note that this report was also submitted to the Delaware 

Riverkeeper Network as a response to the Right-to-know request on 

December 27, 2012. The Delaware Riverkeeper Network will have an 

opportunity to present their consultants 2012 findings at the next 

consulting party meeting. 
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See response to Comment D of the “General Responses to the Most 

Frequently Submitted Topics”.   

 

h.  “Purpose and Need Document is Defective and Does Not Provide the Basis for 

the Replacement Option: The purpose and need document seems to be based 

upon flawed information and to reach conclusions that are challenged by others 

and so need significantly more documentation to prove.” 

i. “There seems to be a dramatic overstatement in the number of vehicle 

trips per day for the bridge. The figures provided range from 631 to 900 

vehicle trips per day. Long time residents challenge this count. Additional 

information is needed to fully assess the accuracy of the assertions on 

either side:” 

1. “Over what period was the count conducted?” 

2. “Hours and then extrapolated?” 

3. “One day or multiple days and then averaged?” 

4. “Did PennDOT do multiple counts and use the high or low or 

average figure?” 

5. What specific dates, day(s) of the week and time of the year was 

the count done? 

6. “Were other bridge and/or roads closed at the time of the 

count(s) and if so which ones?” 

7. “PennDOT should provide detailed reports from earlier traffic 

counts so that adequacy and comparability of the data can be 

reviewed.” 

 

Response: For additional information on ADT, see “General Responses to the 

Most Frequently Submitted Topics” response to Comment F. 

 

ii. “Furthermore, updated traffic data that reflects current condition (post-

Headquarters Road Bridge closure) on the local network should be 

collected and made available – the information apparently relied upon is 

dated and fails to take into consideration current traffic needs and up to 

date, locally focused, population projections.” 

 

Response: See the response to Comment F under the “General Responses 

to the Most Frequently Submitted Topics” and the traffic data submitted 

as an attachment to the June 21st, 2013 letter to the consulting parties. 

 

iii. “The bridge has previously accommodated “current” traffic. It is 

inappropriate in this case to increase its capacity for “future” traffic. 

 

Response: Design controls for this project include (but are not limited to) 

design vehicles and traffic characteristics.  Design vehicles represent the 

selected motor vehicles with the weight, dimensions and operating 
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characteristics used to establish the highway design controls for 

accommodating vehicles of design classes. The largest vehicle likely to use the 

roadway is used to determine the applicable design loading criteria. With 

regard to traffic characteristics, the design of a highway and its features 

should be based upon the explicit consideration of the traffic volume which 

serves to establish the geometric highway design.  Current and future traffic 

volumes are considered.  See the Minimum Bridge Width Criteria for Bridges, 

Chapter 1 of the Design Manual – Part 2, and Chapter 2, Section 2.19. 

 

When considering the load that the bridge must carry, the current or future 

traffic volumes do not affect the existing structure suitability for reuse.  This is 

defined by the structural and hydraulic adequacy, geometry and safety, and 

load carrying capacity. The traffic volumes do not factor into this assessment.  

A low volume road will still need to carry the same design live load vehicle (a 

72,000 pound truck). 

 

iv. “Our expert does not agree with the assessment that the pier structures 

cannot be rehabilitated. Based on technical information obtained and site 

reviews McMullen Associates has put forth a sound report regarding the 

availability of safe rehabilitation for the bridge. PennDOT has not 

provided any information that would undermine this finding. At this time 

we would ask PennDOT to please provide McMullen Associates access to 

the piers to conduct the borings they have requested to further inform 

their analysis regarding the rehabilitation option.” 

 

Response:  See the response to Comments D and E in the “General 

Responses to the Most Frequently Submitted Topics”. Time will be set 

aside at the next consulting party meeting for McMullen & Associates to 

present the findings of their 2012 report. 

 

v. “Regarding the assertion that the horizontal curve radius of the western 

approach does not meet safety criteria – in the case of an historic bridge, 

functional obsolescence does not qualify as a project need.” 

 

Response:  According to the Guidelines for Historic Bridge Rehabilitation 

and Replacement (AASHTO), an historic structure’s load capacity, 

geometry, and safety features must be considered when determining 

when rehabilitation is prudent and feasible and when it is not. 

 

vi. “Regarding the fire truck assertions:” 

1. “No information has been provided to defend the assertion that 

in the absence of bridge reconstruction the delivery of emergency 

services by fire, police and ambulance could not be 

accommodated.” 
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Response:  The absence of a crossing of Tinicum Creek at 

Headquarters Road and Sheephole Road has been identified by 

local residents and Township officials as an important issue for 

emergency responders.  Feedback received from the Delaware 

Valley Volunteer Fire Company indicated that the existing 

intersection was tight for their smaller equipment to make the 

turns on to and off of the bridge.  This is consistent with previous 

discussions with the Ottsville Fire Department Chief.   

 

2. The bald-faced assertion regarding the 41.5 ft ladder truck does 

not, on its face, support the assertion that emergency response is 

denied in the absence of an increase in the bridge size. Historically 

the bridge did in fact accommodate all emergency service vehicles 

and needs. As June 10, 2013 survey conducted by McMullan and 

Associates determined emergency vehicles could use a 

rehabilitated structure.” 

 

Response:  Design controls for this project include design vehicles.  

See PennDOT Publication 13M, Section 2.19.  Design vehicles 

represent the selected motor vehicles with the weight, dimensions, 

and operating characteristics used to establish highway design 

controls for accommodating vehicles of design classes.  The largest 

vehicle likely to use the roadway is used to determine the 

applicable design criteria. The Ottsville Ladder 49 Truck is a design 

vehicle.   

 

Due to the overall structural deficiencies, distortion, bulging and 

evidence of localized collapse and failure, the long-term structural 

integrity of the existing substructure is questionable.  According to 

PennDOT’s Design Manual – Part 4 (Bridge Design) Section 5.5.4, 

the targeted design life of the rehabilitation of an existing 

substructure is desired to be 50-years, or at a minimum, the 

design life of the new deck and superstructure is 40 years. Due to 

the condition of the existing substructure, its composition (earth 

filled stone masonry), and evidence of distortion and failure, a 40-

year design life of these substructure units is highly doubtful.  

 

In situations of emergencies, additional space for turning 

movements is in the best interest of the Township.  A turning 

radius study was performed to determine if the design vehicle 

(Ottsville Ladder 49 Truck) could make the turns in one movement 

without backing up.  It was found that additional widening would 

be required to perform this turn in one movement according to the 
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industry standard turn simulation modeling software.  Without 

widening, the potential for future impacts to the U-wall in the 

northeast quadrant (which is currently collapsed) would continue, 

considering other large vehicles (i.e., school buses, landscape 

trucks, low boys, and trailers) are likely to also have difficulty 

making this turn. 

 

3. “Furthermore, this truck is located at only one of the two fire 

departments located in Tinicum; the 41.5 ft ladder truck is located 

at Ottsville fire department. What other emergency response 

vehicles does Ottsville have and surely the Erwinna/DelVal fire 

department has emergency response vehicles despite not having 

this 41.5 ft ladder truck meaning that there are other emergency 

response vehicles available even if PennDOT’s assertion regarding 

the Headquarters Road bridge were true.”  

 

Response: A full inventory of Ottsville Fire Department (FD) 

apparatus was received from the fire chief.  The Ladder 49 truck 

had the greatest overall length at 41.5-feet, but two of their other 

vehicles (Rescue Pumper and Tanker 49) were both in excess of 31-

feet in length, had similar wheelbases (20-feet) and width (9.5-

feet), indicating those vehicles would also experience similar 

difficulties navigating this intersection.  Requests for the vehicle 

inventory of the Delaware Valley (DelVal) Volunteer Fire 

Departments have not been responded to yet.  According to the 

DelVal fire chief, the project site is in the Ottsville FD’s coverage 

area, and the DelVal station only uses the bridge when providing 

mutual aid to the Ottsville FD.   

 

4. “When was the 41.5 ft ladder truck obtained? After the closing of 

Headquarters Road bridge or prior to it?” 

 

Response:  Information from the Ottsville Fire Department was 

received on August 24, 2006, during the initial inspection and 

structure evaluation for use in the turning radius study. The 

Headquarters Road bridge was closed in 2011. 

 

5. “There are not any buildings in the middle of Tinicum large 

enough to require a 105 foot tall ladder truck thus further arguing 

against PennDOT using the presence of this vehicle in one of the 

two Tinicum fire departments as justification for the removal and 

replacement of the historic Headquarters Road bridge with its 

proposed oversized, modern structure.” 
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Response:  Based upon normal engineering judgment, the Ladder 

49 truck was used for evaluation considering it had the greatest 

overall length at 41.5-feet.  As noted above, two of their other 

vehicles (Rescue Pumper and Tanker 49) were both in excess of 31-

feet in length, and had similar wheelbases (20-feet) and width 

(9.5-feet), indicating those vehicles would also experience similar 

difficulties navigating this intersection.  Discussions with DelVal FD 

(who only use the bridge when coming from Headquarters Road to 

the east, and make the left hand turn onto the bridge) also 

reinforce this theory.   The added roadway width to provide two 

lanes across the bridge would only be additional 3-feet on either 

side, which would improve the mobility of emergency responders, 

who currently have to slow to a stop and carefully navigate the 

intersection while responding to emergencies. 

 

6. “There are many routes available to the 41.5 ft ladder truck that 

could get it to the locations and buildings that would need an 

emergency response vehicle of that size.” 

 

Response: According to both the Ottsville and DelVal Fire 

Departments, the Headquarters Road Bridge was used by 

emergency responders until the bridge was closed.  Using longer 

alternate routes to respond to incidents that may involve life and 

death situations is not considered prudent or favorable by the 

residents of Tinicum Township.    

 

i. “PennDOT Should be Applying Context Sensitive Design: PennDOT should apply 

Context Sensitive Design in the case of this and other historic resource projects. 

PennDOT has more than adequate authority to apply Context Sensitive Design 

standards to this project under the provisions of its own Smart Transportation 

Guidebook, FHWA’s Flexibility in Highway Design, and other documents.” 

 

Response:  All project features developed thus far in the project development 

have focused on implementing context sensitive solutions (CSS).  If a replacement 

bridge is required, this could include the use of original stone facing applied to 

the substructure units (as opposed to concrete form liners), open bridge railing 

(as opposed to a conventional concrete jersey barrier), as well as textures and 

finishes that would be consistent with the existing bridge and blend into the 

surrounding environment.   

 

i. “The local roadway network should be planned, designed, improved, and 

maintained under an appropriate local transportation plan that supports 

the area’s environmentally sensitive nature (Ridge Valley Historic District, 

Tinicum Creek Conservation Landscape, Tinicum Nockamixon Greenspace 
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Corridor, etc.). Most local roads in the area should be managed as low-

volume roads.” 

 

Response:  In accordance with Smart Transportation guidelines and 

PennDOT’s Traffic Calming Handbook, a two-lane bridge width would be 

kept to 24-feet in width (two 12-foot lanes, or two 10-foot lanes striped 

for 2-foot shoulders).  The omission of full shoulders (as typically required 

for new bridges) serves as a traffic calming measure.   

 

j. “The Assertion that Sediment Deposits and Erosion Mandate a New Bridge are 

not Supported: The issues of sediment deposit and erosion can be better 

addressed by natural channel design and upstream stormwater practices than a 

new bridge.” 

i. “Increase upstream development results in increased runoff and will 

cause changes to the stream regardless of the structure in place. So it is 

better to address increasing runoff and stream flows than try to change 

the structure because any structure will be similarly afflicted.” 

 

Response:  While this is not a Section 106 issue, the issue of stream 

quality and runoff concerns will be addressed during the Chapter 

105/Section 404 permitting process. The goal of consultation is “to 

identify the historic properties potentially affected by the undertaking, 

assess its effects and seek ways to avoid, minimize or mitigate any 

adverse effects on historic properties.” (36 C.F.R. § 800.1(a)). 

 

This project cannot address upstream overdevelopment and its impact to 

Tinicum Creek.  Development issues are within the Township’s jurisdiction.  

The stream meandering and shifting of the channel banks is one factor 

considered in determining whether or not the bridge can be rehabilitated; 

however, it is not the sole factor.   

 

ii. “If there is a concern about the direction of the flows and erosion as 

pertains to the bridge structure, natural channel design practices can and 

will more effectively address the specific concern in an immediate and 

long-term way and provide benefits to creek health, habitat and water 

quality at the same time.” 

 

Response:  As noted above, stream channel instability and its impact into 

bridge scour at the West Abutment is considered another contributing 

issue supporting the design team’s recommendation for bridge 

replacement.  In discussions with the PADEP, efforts to realign the stream 

from its naturally meandered position to its original position are not 

recommended.  
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k. “Other Federal Programs for the Headquarters Road Project: The Headquarters 

Road bridge project, restored as a one lane bridge, would best protect the 

historic structure, integrity and beauty of the bridge, and best protect the 

surrounding environment, historic district, and continue to economically benefit 

the community and educationally protect the region and nation. As such, we 

would suggest FHWA look to enroll this project in the federal Transportation 

Alternatives Program, it seems a perfect fit. 

 

Response: The following is excerpted from FHWA’s website 

(http://www.fhwa.dot.gov/map21/guidance/guidetap.cfm) regarding the 

Transportation Alternatives Program (TAP) Guidance, June 10, 2013: 

The Transportation Alternatives Program (TAP) was authorized under 

Section 1122 of Moving Ahead for Progress in the 21st Century Act (MAP-

21) and is codified at 23 U.S.C. sections 213(b), and 101(a)(29). Section 

1122 provides for the reservation of funds apportioned to a State under 

section 104(b) of title 23 to carry out the TAP. The national total reserved 

for the TAP is equal to 2 percent of the total amount authorized from the 

Highway Account of the Highway Trust Fund for Federal-aid highways 

each fiscal year. (23 U.S.C. 213(a))” 

The TAP provides funding for programs and projects defined as 

transportation alternatives, including on- and off-road pedestrian and 

bicycle facilities, infrastructure projects for improving non-driver access to 

public transportation and enhanced mobility, community improvement 

activities, and environmental mitigation; recreational trail program 

projects; safe routes to school projects; and projects for planning, 

designing, or constructing boulevards and other roadways largely in the 

right-of-way of former Interstate System routes or other divided 

highways.” 

There are various activities that are no longer described as eligible activities 

under the definition of transportation alternatives. Activities that are no longer 

eligible include: “Historic preservation, and rehabilitation and operation of 

historic buildings, structures, or facilities (including historic railroad facilities and 

canals). Historic preservation activities now are limited to historic preservation 

and rehabilitation activities relating to a historic transportation facility.”  

i. “The federal Transportation Alternatives (TA) program funds 10 different 

types of transportation-related activities. Through the Historic 

preservation and rehabilitation activity, communities rehabilitate and 

restore transportation facilities significant to the history of transportation 

in America. These rehabilitated facilities help to educate the public and to 

give communities a unique sense of character that attracts tourists and 
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generates a vibrant economic life. Since the Transportation 

Enhancements (TE) program began in 1992, approximately 17 percent of 

available TE/TA funds have been programmed for historic preservation 

and rehabilitation projects. (http://www.ta-

clearinghouse.info/10_definitions)” 

 

Response: See response above to Comment 1.k. 

 

l. “Conclusion: These comments are preliminary and based upon the very limited 

amount of information made available in anticipation of the June 17, 2013 

meeting. It is critical that PennDOT and FHWA immediately provide full copies 

and access to all information that is part of PennDOT’s current decision making 

for the Headquarters Road Bridge. And we ask that you honor our process 

requests regarding: 

i. Making information fully and immediately available 

ii. Providing at least 60 days for review and comment upon any materials 

released 

iii. Committing to at least 6 additional Section 106 consulting party meetings 

iv. Committing to undertake an Environmental Assessment pursuant to 

NEPA that will be used to make a determination regarding the need for a 

full Environmental Impact Statement and 

v. Ensuring that the 106 process is not carried out in such a way as to 

impede full and appropriate analysis pursuant to NEPA and DOTA 4(f).” 

 

Response: See response to Comment 3 in the “Future Agenda Items recorded by 

Consulting Parties on an Easel Pad”. Also see response to Comment 1 in the “Information 

Needed” recorded by Consulting Parties on an Easel Pad”. Also see the response to 

Comment 1.b.3 above. 

 

2. Additional Comments from Maya K van Rossum mailed on July 1, 2013. 

a. At minimum, the Delaware Riverkeeper Network would like copies of the 

following reports: 

i. Copies of all PowerPoint documents from the June 17th meeting (already 

provided) 

ii. Any  and all documentation from Urban Engineers from their February 

2013 site visit 

iii. All inspection reports for the bridge in the possession of PennDOT 

iv. An update on the DRN’s Right to Know request 

v. All past and present traffic count information that was used in PennDOT’s 

decision making to date 

vi. Any information regarding emergency vehicles as it pertains to the bridge 

vii. All past and present accident data for the bridge 
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Response: See response to Comments 1, 2 and 5 in the “Information Needed” 

recorded by Consulting Parties on an Easel Pad” section. Information on 

correspondence with the Ottsville and Delaware Valley Volunteer Fire 

Department are provided above in response to Comment 1.h.vi.   

 

b. “Project’s Purpose and Need Statement Deficient: As asserted in our previous 

comment, we believe the project’s Purpose and Need Statement is deficient and 

fails to best serve the 106 process. The Purpose and Need Statement provided 

for the June 17 meeting is more a statement of condition than a statement of 

need. A revised Purpose and Need Statement should include: 

i. A safe bridge that can serve the traffic needs of the Tinicum Township 

community in a timely fashion. 

ii. Preservation of the historic characteristics of the bridge so it can continue 

to serve the Historic District designation, support the economic value it 

brings to the community, and continue to support the goal of 

environmental protection including supporting the Wild & Scenic 

designation of which it is a part. 

iii. Protection of private property rights as is in keeping with the policies and 

goals of the Commonwealth of Pennsylvania. 

iv. Elimination of current text in the Purpose and Need Statement that 

precludes bridge rehabilitation as a viable option and presumes bridge 

replacement as the superior option.” 

 

Response: See the response to Comment B under “General Responses to the 

Most Frequently Submitted Topics” and response to Comment 1.e. above. 

 

c. “It is important that PennDOT is also considering preservation of the deck 

structure as well as the piers and substructure of the bridge, as the 1919 deck 

structure supports the characteristics that are the focus of the Historic District 

designation.”  

 

Response: The bridge (superstructure and substructure) is a contributing feature 

to the historic district; therefore, the bridge is being addressed as a whole.   

 

d. “PennDOT talked about the Bridge being functionally obsolete: please define this 

term for us so we may respond.” 

 

Response:  The term "Functionally obsolete" means that the bridge does not 

meet current design standards, and is not considered suitable for its current use.  

In this case, the functionally obsolete features include the following:  the lack of 

safety shoulders; single lane configuration at the bridge (resulting in the road’s 

inability to handle two-way traffic given the current traffic volumes); omission of 

guide rails on the west approaches; fixed objects in the clear zone on the west 

approaches (e.g., trees, fence posts, and culverts); inadequate vertical and 



 

Page 27 of 43 

horizontal curve lengths given the posted speed limits; inadequate load carrying 

capacity; and insufficient sight distance lengths. 

 

e. “We reiterate that the assertion of heavy scour and impacts to structural 

elements such as wingwalls cannot be used to justify the invasive removal and 

reconstruction of the bridge. These are issues that will affect any bridge, albeit in 

different ways, and so to the extent they are to be raised as issues of concern 

PennDOT needs to include how these issues, upstream and instream, would be 

handled any differently with a new bridge as compared to a rehabilitated one, 

and why a new bridge is required in order to take those steps of addressing 

stream flows.” 

 

Response:  The hydraulics of the bridge and the scour impacts to the bridge are 

not the only factors used in assessing the ability to rehabilitate the bridge.   If the 

bridge is replaced, it would address the hydraulic issues and bridge scour. 

Modern bridge foundations must be founded at a depth greater than the 

anticipated scour depths (considering contraction and local scour, as prescribed 

in the Federal Highway Administration’s Hydraulic Engineering Circular No. 18).   

 

f. “During the presentation, the Urban Engineers representative said that they 

used the 2008 AASHTO Standards versus the 2006. Was PennDOT aware of this 

use? How does PennDOT justify the use of 2008 by Urban Engineers when 

PennDOT itself uses the 2006 standards? Did PennDOT approve the use of the 

2008 standards?” 

 

Response:  PennDOT uses all AASHTO publications as design guidelines, as 

supplemented by its Publication 15M (Design Manual, Part 4).   

 

g. “PennDOT Maintenance Deficiencies and Historical Recognition: The Urban 

Engineers presentation at the meeting made clear that much of the asserted 

degradation of the bridge was the result of the maintenance practices, and lack 

thereof, of PennDOT. PennDOT must not be allowed to benefit from its own 

maintenance shortcomings and be allowed to use them as a means for securing 

the pre-determined outcome it has already reached (i.e., new oversized bridge in 

total).” 

 

Response:  As noted in the presentation, PennDOT is responsible for the 

operation and maintenance of over 25,000 bridges throughout the state with a 

limited source of funding.  Of these, 25% are considered structurally deficient and 

in need of repairs or replacement.  PennDOT is not benefiting from its lack of 

resources to maintain this bridge in recent history. Rather, it is proactively 

making funds available to design a bridge that will provide a safe crossing for the 

community that has a life expectancy of 50-100 years.  The size of the bridge is 
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intended to enhance safety for motorists, pedestrians and bicyclists that use the 

bridge and improve turning movements for emergency responders.  

  

i. “In the presentations at the meeting it was suggested, through the 

materials and information referenced, that the Headquarters Road bridge 

was not an individually contributing factor to the Historic District 

designation. This is a false premise based on inaccurate information 

regarding the age of the bridge that has been debunked on the record 

and so we ask that at the next meeting a clear concise statement as to 

PennDOT’s current position regarding the contributing status of the 

bridge be presented so that we can understand its position and challenge 

it or support it as appropriate.”  

 

Response: It was stated at the June 17, 2013 consulting party meeting 

that the bridge is considered a contributing resource to the historic 

district. See Response to Comment H under “General Responses to the 

Most Frequently Submitted Topics”. Also see Response to Comment 2.c. 

 

h. Agenda items proposed for the next meeting: 

i. “Discussion of the Purpose and Need document with a goal of a 

statement that all consulting parties can agree on;” 

ii.  “Discussion of how FHWA plans to expand the review process to include 

Section 4(f) review and NEPA review, including disclosure of any plans 

regarding NEPA categorical exclusion claims;” 

iii. “Urban Engineers finishing up their presentation;” 

iv. “A presentation by McMullen Associates.” 

i. “Subsequent meeting agendas should include: 

i. Presentation by the Delaware Riverkeepers Network’s two hired experts 

focused on the historic elements of the bridge; 

ii. Presentation by the Delaware Riverkeepers Network’s hired expert 

examining daily traffic and safety issues surrounding the structure; 

iii. Presentation by John Nystedt, Delaware Riverkeeper Network 

Restoration Director, regarding stream scour and erosion issues; 

iv. Presentation by the Delaware Riverkeeper Network’s hired engineer 

looking at stream flow issues.” 

j. “We also suggest that future 106 meetings are held for a longer duration and at 

a more convenient location.” 

k. “We also would like all future meetings to be videotaped; the Delaware 

Riverkeeper Network is fully prepared to provide that service, or PennDOT can 

provide it. But videotaping the meetings to ensure an accurate accounting of 

what was discussed is important, particularly for such a controversial issue as 

this one. The suggestion that handwritten notes taken by folks in the room will 

suffice is not responsive to the need for accurate reporting – especially when 

some of the folks who raised their hands to indicate they were among those 
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taking the meeting minutes were also presenters during the meeting (specifically 

the representative from A.D. Marble & Company). If videotaping is not agreeable 

then we ask that a stenographer be present.” 

 

Response: Thank you for your input on the agenda items to be included for the next 

meeting. With regard to videotaping consulting party meetings, see response to Comment A 

under “General Responses to the Most Frequently Submitted Topics.” Also see response to 

Comment 3 under “Future Agenda Items recorded by Consulting Parties on an Easel Pad”. 

Also see response to Comment 17 for a response on the NEPA review comment.  

 

3. Jerome M. Becker, Consulting Party, emailed June 18, 2013 

a. “A 106 Hearing is a public hearing notwithstanding a representative conducting 

the meeting on behalf of its principle. Your counsel’s statement to the contrary 

was against public policy and created the impression of attempting to subvert 

the intention of the law.” 

 

Response: See response to Comment A under “General Responses to the Most 

Frequently Submitted Topics”. 

 

b. “The prohibition against Consulting Parties from recording the meeting based 

upon wire-tapping laws is an erroneous interpretation of the Federal Statutes 

and 4th Amendment, both of which protect privacy. No privacy issue existed at 

the 106 meeting to limit recording rights of the public, no less a Consulting Party. 

This was not private assemblage such as a theatre performance where recording 

rights can be limited as a condition to attendance. The acoustics were poor. 

Speakers could not be heard by everyone in the room. Perhaps at the next 

meeting, portable microphones will be available.” 

 

Response: See response to Comment A under “General Responses to the Most 

Frequently Submitted Topics”. Due to the number of consulting parties, we plan 

on using microphones for the next consulting party meeting. 

 

c. “The Chairman did not require each speaker to identify himself or herself, 

making it impossible to record accurate minutes containing the views of various 

Consulting Parties.” 

 

Response: Thank you for your input. For the next meeting, attendees will be 

required to introduce themselves and the organization they are representing or if 

they are a resident prior to speaking. 

 

d. “The Facilitator hindered rather than help(ed) the meeting. Certainly any 

Chairperson worth his or her salt could do better. The Facilitator was ineffective 

in “controlling” the meeting by undermining the role of the Chairperson, as they 

quite often stepped on each other’s toes.” 
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Response: The interruptions which occurred unfortunately served as a detriment 

to the presentations being made and other questions being asked. We are 

investigating adjusted methods of participation for future meetings which would 

allow for participation in an organized and undisruptive manner. For example, at 

the next meeting, all questions will be reserved to follow the individual’s 

presentations.   

 

e. “Much backup information was sought from various Consulting Parties to 

corroborate certain assumptions made by PennDOT, which I only mention 

because of the desire of all to have equal access to it.” 

 

Response: See response to Comment 1 under “Information Needed” recorded by 

Consulting Parties on an Easel Pad” section.  

 

4. Joan Ramage Macdonald, Ph.D., Consulting Party, mailed June 25, 2013 

a. “The Sheephole/Headquarters Road bridge is an important route within and 

through this area, and it is in the interests of the community to repair the bridge 

and get it open. It is extremely important that revitalization of the bridge is 

sensitive to the local area due to the old (1812) and historic architecture of the 

bridge representing one of the earliest and few well-preserved remaining 

examples of its type, as well as the Exceptional Value designation of Tinicum 

Creek, and the Ridge Valley Historic District it flows through. Refurbishing the 

beautiful, historic bridge by replacing the bridge deck is a sensible approach to 

getting the route open and accessible to the community and importantly, to 

emergency vehicles. Repairing the existing bridge would maintain the character 

and quality of the area, and probably get the job done both faster and cheaper 

than a demolition and rebuilding project that is opposed by many.” 

 

Response:  A replacement bridge may take longer (one full construction season) 

and cost more initially, but it would provide a safer, more durable structure (50-

100 year design life) and result in reduced life cycle costs (considering the 

reduced maintenance costs over its lifetime and avoidance of its ultimate 

replacement cost at a later date at an inflated cost). Also see the response to 

Comments D and E in the “General Responses to the Most Frequently Submitted 

Topics” and the response to Comment 1.h.v.  

 

b. PennDOT replaced a different bridge on Headquarters Road (near Tettemer 

Road) with a widened bridge and barriers on the approaches. This creates a 

safety issues as pedestrians and cyclists on the road have no place to get off the 

road when speeding vehicles pass by. The bridge was poorly designed and placed 

and has made it more difficult for full sized fire trucks to make the turn. I hope 

these same problems will not be introduced at the Headquarters/Sheephole 

Bridge. 
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Response:  The existing one lane bridge poses safety issues for pedestrians and 

bicyclists considering its width.  A two lane replacement bridge would be sized to 

provide additional bridge width for the safe passage of pedestrians and bicyclists, 

as passing vehicles could encroach on the opposing lane if needed to pass.   

 

i. “These observations are relevant because the Headquarters Bridge over 

Tinicum Creek was adequate for emergency vehicles prior to its closing 

due to deck problems, so a rehabilitated Headquarters Road bridge over 

Tinicum Creek would serve the community’s needs for traffic and safety.” 

 

Response:  The structure’s long-term structural integrity is in question and 

its ability to provide an adequate service life can not be confirmed due to 

the numerous locations of localized failure.  Also refer to response to 

Comment D and E in the “General Responses to the Most Frequently 

Submitted Topics” and   responses to Comment 1.h.v, and Comment 1.h.vi. 

 

c. People come to this area because of its historic and bucolic nature. Hundreds of 

bicyclists, motorcycles and classic cars drive on Headquarters Road every day 

during warm weather. I’m concerned that if the roads are straightened and the 

bridge is replaced with a generic widened structure it will hurt the scenic nature 

of the area and decrease the number of visitors who drive these roads and 

patronize local businesses. Keeping the bridge as a single or narrow two-lane 

bridge will help calm traffic. 

 

Response:  The approach roadways will not be straightened. Rather, the curve 

will be slightly improved, and the sight lines will be revised to be closer to the 

design standards, thus improving motorist, pedestrian and bicyclist safety.  

Considering a replacement structure would be configured to have similar features 

to the existing bridge (e.g., original stone cladding, open railing, site specific 

concrete colors and textures, rounded pier geometry, etc.), this structure would 

not be generic in any way.  It would be intended to blend in with the surrounding 

environment.  The narrow two lanes (without the standard width shoulders, as 

described above) would be intended to serve as a traffic calming measure while 

improving pedestrian and bicyclist safety.   

 

d. “At the first Section 106 meeting on June 17th, I was concerned to see that the 

Purpose and Need Statement did not include the important and obvious goal of 

protecting the Historic Bridge and Ridge Valley Historic District while 

investigating the range of bridge repair options. It is very important that the 

Purpose and Need Statement include (even focus on) evaluating the bridge in 

the context of its Historic nature and Historic District setting.” 
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Response: See response to Comment B under “General Responses to the Most 

Frequently Submitted Topics”. The June 17th meeting was the fourth consulting 

party meeting for this project.  

 

e. “I support the Delaware Riverkeeper Networks request for six additional meeting 

to ensure that all of the experts, citizens, consulting parties, questions, public 

comments and dialogs are heard and taken into consideration.” 

 

Response:  See response to Comment 3 in the “Future Agenda Items recorded by 

Consulting Parties on an Easel Pad” section.  

 

f. “The key is evaluating the potential to rehabilitate the existing bridge. The 

engineer (Urban Engineers) who presented at the meeting discussed 

replacement options but did not fully address conservation or rehabilitation 

options. Other experts, including engineers, do not necessarily share his 

opinions.” 

 

Response:  See the response to Comment D in the “General Responses to the 

Most Frequently Submitted Topics”.  

 

g. “Maintenance on the bridge has lapsed over the last several years (at least), and 

it is very sad that PennDOT might use their lack of caretaking of this bridge as a 

way to force it to be destroyed. The 200 year old bridge has lasted well until 

recently, and given the history of other bridges being maintained in the area (by 

DRJTBC), there is reason to believe this bridge can be rehabilitated, and 

maintained in the future. Rehabilitation is consistent with everybody’s goals: 

road access for cars, cyclists, motorcycles, emergency vehicles, and maintaining 

the historic bridge, historic district, and Exceptional Value stream. I strongly urge 

both PennDOT and FHWA to make sure to explore fully the rehabilitation option 

and to make all data available to the public and Consulting Parties before 

considering a replacement of this bridge.”  

 

Response:  See response to Comment D in the “General Responses to the Most 

Frequently Submitted Topics” section. 

 

5. A total of 36 consulting parties/Tinicum Township residents signed the letter below, 

received June 19, 2013 

a. “We understand that plans to rebuild the bridge have been in the works for over 

a decade. There has been conversation and debate as to whether the “new 

bridge”, should be one lane or two, maintained by the Commonwealth or the 

Township. The situation is urgent, the bridge needs to be re-opened as quickly as 

possible.” 

 



 

Page 33 of 43 

Response: Thank you for your concerns. We are committed to progressing the 

design of this project while at the same time working with the community to 

develop a solution which balances impacts to the environmental and historic 

resources surrounding the site.  

 

b. “We would like a structural evaluation be made of the existing stone bridge 

foundation to determine the integrity. If the existing structure is determined to 

be sound, and can be restored within a reasonable budget and timeframe, we 

urge the authorities to replace the bridge deck, parapets and existing approach 

roadways. This seems to be the common sense solution which should please all, 

while maintaining the historic and bucolic nature of this stream crossing.” 

 

Response:  See response to Comment D in the “General Responses to the Most 

Frequently Submitted Topics” section. 

 

c. “The adverse effects of continued bridge closure to our safety and livelihood 

include: extended response time for fire and rescue crews, additional time and 

expense spent traveling to and from work and school, excessive wear and tear 

on Frankefield Bridge, diminished property value, and inconvenience in general. 

The time is now to make a determination, fix the bridge and re-open 

Headquarters Road.” 

 

Response: Thank you for your comment. We are in agreement that this project 

needs to move forward as quickly as possible while still fulfilling our obligations 

under Section 106, NEPA, Section 4(f), Chapter 105/Section 404 permitting, and 

their associated regulations. 

 

6. Marion M. Kyde, Tinicum Township EAC, OSC, Landowner, June 17, 2013 

a. “I have grave doubts about the traffic data. I want to know the exact hours the 

counts were made and whether some type of interpretation was done to arrive 

at the published number. I would also like to know the dates these data were 

collected and whether or not the alternative road (Geigle Hill Bridge) was closed 

at the time.” 

 

Response: See response to Comment F to the ”General Responses to the Most 

Frequently Submitted Topics” and the traffic data attached to the June 21, 2013 

mailing to consulting parties collected by PennDOT and DVRPC.  

 

7. Peter Glascott, homeowner, comment card received at June 17, 2013 Consulting Party 

Meeting 

a. “Because of length and delays, unable to stay for entire meeting. Please forward 

meeting minutes and announcements of future meetings. 

Peter.glascott@sanofi.com. 
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Response: Meeting minutes and other materials have been provided to Mr. Glascott. 

 

8. Robert Stanfield, Tinicum EAC Chair, comment card received at June 17, 2013 Consulting 

Party Meeting 

a. “Original reports with raw data in hardcopy or digital form. Traffic count – dates, 

location of count, raw data. Masonry report, dates, locations, raw data, 

photographers, etc.” 

 

Response: See response to Comment 2 under “Information Needed” recorded by 

Consulting Parties on an Easel Pad” section. 

 

9. No name, comment card received at June 17, 2013 Consulting Party Meeting 

a. “Need to keep things on time, please let people complete presentations and take 

questions at the end. Disappointed – I thought they were going to be able to 

salvage this bridge. Move presenters over so we can see the slides (standing in 

front of the screen).” 

 

Response: Thank you for your feedback. We are working on methods to ensure 

that future meetings stay on the agenda and are considering holding questions 

until the end of presentations. 

 

10. Brian Murphy, Tinicum Historical Commission, comment card received at June 17, 2013 

Consulting Party Meeting 

a. “In the bi-annual repairs to the Burnt Mill Bridge, has PennDOT used lime 

mortar?” 

 

Response: The material used in the repairs by PennDOT’s maintenance forces could 

not be confirmed.  The upper portions of the repairs appear to be a ‘shotcrete’ to seal 

joints left by cracked, crushed, or displaced stone.  This was likely intended to provide 

resistance to infiltration of water and confinement of the pier in response to the 

observed displacement and bulging.   

 

11. Michael A. Smith, Tinicum Creek Watershed Association, comment card received at June 

17, 2013 Consulting Party Meeting  

a. “Right to know request to see all backup documentation upon which PennDOT 

decisions and conclusions have been made to date, specifically those things that 

are included in the “needs” for the project.” 

 

Response: See responses to Comments 2 and 5 under “Information Needed” 

recorded by Consulting Parties on an Easel Pad” section. 
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12. Amelto A. Pucci, Jr., Resident of Tinicum along Headquarters Road, comment card 

received at June 17, 2013 Consulting Party Meeting  

a. “Why were the alternative bridge analysis only one width, a 24’ bridge? It would 

be easy to evaluate a design for 18’ width, which was consistent with improved 

hydrologic conditions. Doesn’t this have merit as an alternate analysis option?” 

 

Response:  An 18-foot wide single lane bridge design (which does not satisfy 

design standards) was prepared and presented to the Township for their 

consideration, assuming the Township would be responsible for maintaining the 

bridge in the future (with PennDOT preparing a turn-back agreement).  However, 

per the March 16, 2011 Tinicum Township letter: 

“The Supervisors approved a two lane bridge replacement for the 

Headquarters Road at Sheephole Road during their meeting last night. 

Their motion was as follows: Forte moved that subject to Section 106 

approval, the Township instruct PennDOT that is wishes the Headquarters 

Road Bridge over the Tinicum Creek at Sheephole Road be constructed as 

a two-lane bridge as described in the project summary prepared by Urban 

Engineering, Inc. for PennDOT for S.R. 1012, Section BRC for the 

Headquarters Road Bridge over the Tinicum Creek, Bucks County, MPMS 

13716. Motion seconded by Pearson. Voted upon and passed with Budd 

voting against.”  

 

13. Chuck Barscz, National Park Service (Wild & Scenic Rivers), comment card received at 

June 17, 2013 Consulting Party Meeting 

a. “Will PHMC & PA SHPO support a replacement of this bridge? If a replacement is 

supported, how would this impact the status of the Ridge Valley National 

Historic District (i.e. would this action delist or nullify the National District 

Status)?” 

 

Response: Although we cannot speak for SHPO, if replacement of the bridge is 

required, FHWA and PennDOT will conduct an assessment of the effect of the 

bridge’s replacement on the Historic District and document its findings in a 

Determination of Effects Report.  This report will be provided to the SHPO and the 

consulting parties for review and comment.   

 

14. Bruce Wallace, Comments on the AD Marble Minutes from the June 17, 2013 Section 

106 Consulting Party Meeting for the Headquarters Road Bridge. Letter dated July 22, 

2013. (It should be noted that there were five individuals who provided comments to the 

meeting minutes. The comments provided by these other individuals will be addressed in 

a separate document.)  

 

a. After the traffic count comments by Mr. Whittington on page 7, I made the following 

unreported comments. I pointed out that he’d given us no opportunity to comment on 
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the purpose and need statement which fails to mention historical preservation at all. It 

doesn’t mention that the bridge contributes to an historic district and that there is a 

purpose or a need in this project to respect that history. It doesn’t mention that this 

1812 bridge is a rare survivor of its type, possibly the oldest of its type in the country. 

The purpose and need statement instead makes unsubstantiated and wrong claims 

about the condition of the bridge. It states that the bridge cannot safely accommodate 

current and future needs, including emergency response vehicles, even though the 

existing bridge safely accommodated those needs and no studies have been produced 

to justify his statement to the contrary, including the Urban report. 

 

Response: See the response to Comment B in the “General Responses to the Most 

Frequently Submitted Topics”. 

 

b. After the Russ Stevenson presentation on behalf of AD Marble, I commented that the 

1997 Pennsylvania Historic bridge inventory that he cited to show that the bridge was 

not individually eligible for the national register was simply wrong. That study, which 

incorrectly classified and dated the bridge to 1919 instead of 1812, was Marble’s only 

evidence on the subject of individual eligibility even though it was discredited long ago 

in relation to this bridge. 

 

Response: See the response to Comment G in the “General Responses to the Most 

Frequently Submitted Topics”. 

 

c. When Mr. Aherne asked why the consultant did not add/utilize the Keeper of the 

Registers Finding about the Headquarters Road Bridge, a Finding that established that 

the bridge was historically significant and also significant for its engineering.  

 

Response: See the response to Comment G in the “General Responses to the Most 

Frequently Submitted Topics”. 

 

d. My comment at the bottom of page 13 was actually that Section 106 requires that the 

first option be to save the bridge, but that all we were hearing was a list of problems 

presented as if no solutions existed. The minutes say the DRJTBC’s bridges were cited 

again. The minutes should provide the citation. I asked if PennDOT was really suggesting 

their plan was not to maintain their bridges as DRJTBC does, but to regularly replace 

their 24,000 bridges because that would be somehow cheaper or better given their 

limited resources? At this point, Mr. McAtee admitted that they had already decided 

that rehabilitation was not prudent here, which led to general objections since PennDOT 

had been going to some pains to say that decisions had NOT been made. 

 

Response: See the response to Comment D in the “General Responses to the Most 

Frequently Submitted Topics”. 
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e. On page 15, Mr. McAtee is reported saying the township supervisors voted for a two 

lane bridge on March 15, 2011. Not mentioned is that the Township immediately 

clarified that their letter referred only to a specific choice between two poor options, 

based on funding, not lane, issues. The fact that their first choice was rehabilitation of 

the historic bridge to its existing width had also been clearly conveyed to PennDOT in 

writing. 

 

Response: See the response to Comment 12.a above. 

 

f. On page 16 there is a very misleading report of an exchange. In full, my comment was 

that in 1992 PennDOT removed the rails and bolted steel guide rail to the then-intact 

structure of the bridge. Within 6 months, the masonry had begun to fail from the 

hammered bolt holes, and within two years the unsupported guide rail had begun to fall 

into the creek. That’s why there are jersey barriers on the bridge, the guide rail bolts 

had destroyed the masonry and there was now nothing left to attach to. The bridge 

used to be much wider. It had been 16’ wide, but with the jersey barriers it is only 10’ 

wide, that is why people perceive it as narrow and why it appeared dangerous. 

It is hard to see how the minutes could report this properly without reporting it in full. 

However, instead comments like mine are reported only in disjointed and confusing 

fragments and then words are put in Mr. McAtee’s mouth that he could not have said 

without being challenged because they are so misleading. Several times he is quoted as 

saying something like this, “guide rail was not attached to the stone masonry. He 

indicated that the bridge was so narrow that any kind of truck could hit the barrier.” But 

the walls were masonry and there was stone in that masonry and the guide rail was 

attached to it—one bolt was even blasted right through the bridge plaque. Other bolts 

went through concrete, including the concrete of the deck, and the effect was the same 

– they shattered whatever concrete or masonry they penetrated which then collapsed 

and the guide rail inevitably fell into the creek. Rather than acknowledge that the 

narrowness of the bridge in recent years was due to the guide rail mountings and 

resulting jersey barriers which shrunk the width from 16 to 10 feet, Mr. McAtee’s 

augmented comments seem to be trying to confuse the issue and give the opposite 

impression, to blame the guide rail failure on trucks confused by the narrow bridge, to 

blame the cause on the effect. 

 

Response: As shown on the below photographs, the steel beam guiderail was mounted 

to the concrete curbs, and then anchored to the concrete pylons at the end of the bridge 

deck.  There was no attachment to the stone masonry.  The attached photos from 2003 

show how the guiderail terminates before the stone masonry wing walls. The presence 

of concrete jersey barriers was referenced in the presentation, and the 16-foot bridge 

original deck width was mentioned and is clearly noted in the slides.  An impact to the 

guide rail by a low-boy truck in 2001 caused the steel railing to collapse into the creek.  

The addition of concrete jersey barrier was added in response to this as an added safety 

precaution.  The turning radius study noted in the presentation evaluated the 16-foot 

wide bridge width with the concrete jersey barriers removed.      
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g. Regarding AASHTO, I actually said that the substructure carried full loads until it was 

closed due to a superstructure failure, not “until the 1960’s” as your minutes report on 

page 21. And, I then asked why Mr. McAtee would rate the geometry of the bridge as 

unacceptable when the bend at the bridge is pretty much the same as the next bend on 
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Headquarters Road 150 feet to the east that nobody is considering changing. His answer 

was that the other bend was outside the scope of work so he didn’t even look at it. Both 

my question and his answer are not in the minutes—they never mention that very 

relevant adjacent bend in Headquarters Road at all. Nor is my question about whether 

AASHTO accepts conditions that may not meet modern technical specifications if they 

match surrounding conditions and have a history of being safe as this did before the 

jersey barriers. Nor do the minutes reflect that Mr. McAtee agreed his study did not 

support Mr. Whittington’s assertion that trucks could not make the Headquarters Road 

turn at the existing bridge. Nor do they show that Mr. McAtee specifically stated that his 

ratings of the bridge were admittedly “subjective.” 

 

Response: The geometry of the roadway to the east of the bridge is outside the project 

limits and beyond the scope of this project.  Substandard conditions elsewhere along this 

roadway is not relevant, and cannot be considered justification when evaluating the 

geometric and safety conditions within this project.  PennDOT will consider substandard 

design features (design exceptions) under certain conditions.  All geometric features 

associated with this project (horizontal and vertical curvature, sight distance, shoulder 

width, clear zone, bridge width, etc.) will require design exceptions.  However, the 

proposed conditions are intended to meet or exceed the existing conditions to create an 

improvement to the substandard design features and therefore improve the safety to the 

travelling public. The reference to AASHTO was intended to demonstrate that the 

existing conditions do not need the criteria for assessing a structure’s suitability for 

rehabilitation.   

 

References to the turning radius study were mentioned, and Mr. McAtee stated that his 

analysis of the geometry of a 16-foot wide bridge deck showed that larger trucks and 

emergency vehicles could not make the turn on to or off of Sheep Hole Road in a single 

pass without backing up, even with the Township’s widening of the intersection in 2009.   

 

The minutes clearly state the items which are considered subjective.  On page 19 of the 

minutes, it states that “the exact capacity of the stone masonry piers and abutments is 

unknown” and that it is “Urban Engineers’ professional opinion that the bridge is unlikely 

to have rehabilitation potential.”   

 

15. Maya K. van Rossum, the Delaware Riverkeeper Network. 925 Canal Street, Suite 3701, 

Bristol. Letter dated July 24, 2013. 

a. A review of the website for the Delaware Valley Regional Planning Commission 

Transportation Improvement Program describes the option to be pursued as 

“replacement” of the Headquarters Road Bridge by June of 2014. The DVRPC 

works in partnership with PennDOT in developing this website. This 

characterization of the work confirms our concern that there is already a 

predetermined outcome to the 106 process and that both PennDOT and the 

Federal Highway Authority have no intention of considering rehabilitation as an 

option for this historic structure. I should also note that neither the Section 4 
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[sic] review nor the NEPA decision has been completed for this project. To have 

the project already decided upon before key reviews have even begun is not just 

disturbing but is also a violation of the letter and spirit of these laws. 

 

Response: FHWA replied via an August 7, 2013 letter to this comment. The following 

is from the response. “The current project description in the TIP indicates 

“replacement” of the bridge, but this does not reflect that the project development 

process has followed and will continue to follow the procedural requirements 

established by law and will evaluate all reasonable alternatives. We acknowledge 

that the description may be misleading, but because the TIP is a financial planning 

document, planning organizations sometimes include the estimate for the most 

expensive possible outcome to ensure that adequate funding is committed for the 

project. Please understand that steps are being taken to revise the language in the 

TIP.  

 

b. This website also indicates $2.9 million in funding has been awarded even 

though regulations prohibit the expenditure of funds until the 106 process is 

complete. Are any of these funds being used to carry out the 106 process and so 

being expended? 

 

Response: FHWA replied via an August 7, 2013 letter to this comment. The following 

is from the response. “Further, the current DVRPC TIP does include approximately 

$2.9 million in funding. However, these funds have not been “expended”, but are 

programmed on the TIP for use during subsequent phases (for example, Final Design 

and Construction). The programming of funds on the TIP ensures that the 

transportation planning program in the region is fiscally constrained.”  

 

16. Jerome Becker. Email received July 25, 2013. 

a. I can only speak for myself, but as I indicated to PennDOT earlier, I found the 

facilitator, though well intended, highly ineffective. Having once Chaired several 

NYS authorities, I found no need when meeting with the public, to enlist the 

services of such a person to control the agenda. As Chair, those were my duties, 

so I ask you to consider dispensing with the need for a facilitator. Moreover, I am 

somewhat confused with the structure, which apparently allows the 

reconfiguration of a meeting by the body at large, before each meeting. All well 

and good, but are we or are we not governed by Roberts Rules of Order, which 

would supersede the need to adjust the procedure going forward. 

 

Response: Thank you for your feedback on the facilitator. We are working with the 

facilitator and project team to develop methods to improve the next meeting for all 

attendees. In particular, we are looking at how to hear from more consulting parties 

during the meeting and how to limit interruptions during presentations. 
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b. We were told by your counsel at the beginning of the meeting that it was not 

open to the public, notwithstanding the fact it was held in a public space and the 

fact, as I understand it, that nowhere in the 106 regulatory process is there any 

language to the contrary. Moreover, your counsel said the meeting could not be 

recorded because it would be a violation of the wiretapping laws. Counsel was 

unable to cite the law and gave the feeble answer, when questioned, that this is 

what General Counsel told her. I have some familiarity with wiretapping 

prohibitions as a former judge and cannot recall any such civil or criminal 

restrictions. I’d like a clarification. Regardless, it appeared the will of the majority 

wanted to record the meeting whose content contained no privileged 

information. 

 

Response: See response to Comment A of the “General Responses to the Most 

Frequently Submitted Topics”. 

 

17. Marion F. Werkheiser, Attorney at Law, Cultural Heritage Partners, PLLC (counsel to the 

Delaware Riverkeeper Network). Letter dated July 26, 2013. 

a. We write to reiterate the Delaware Riverkeeper Network’s objection to the 

prohibition on electronic recording devices at the June 17, 2013, Section 106 

Consulting Party Meeting. Several attendees expressed concern that the hand-

written meeting minutes would not accurately reflect the nature of the 

discussion and that the only way to establish a complete record of the interested 

parties’ comments would be to videotape the meeting. Indeed, we are 

disappointed the draft minutes circulated by the agency do not reflect accurately 

the discussion at the meeting. 

 

The Section 106 process encourages public participation and requires that 

agencies consider the views of the public. Consulting party meetings are open to 

the public and held in public forums, like the Quakertown Public Library, which 

hosted the June 17th meeting. There is no law that prohibits individuals from 

recording these public discussions. 

 

Pennsylvania’s Wiretapping and Electronic Surveillance Control Act, which was 

cited by PennDOT officials at the meeting, does not prohibit the recording of 

public communication. 18 PA. CONS. STAT. ANN. §§ 5701–5782 (West). 

Communication is only protected from interception if it is “uttered by a person 

possessing an expectation that such communication is not subject to 

interception under circumstances justifying such expectation.” 18 PA. CONS. 

STAT. ANN. § 5702 (West). For the law to apply, an individual must have a 

reasonable expectation that his or her communication will not be recorded. Kelly 

v. Borough of Carlisle, 622 F.3d 248, 257 (3d Cir. 2010). A reasonable expectation 

of privacy is one that “society is prepared to recognize as reasonable.” Agnew v. 

Dupler, 717 A.2d 519, 523 (Pa. 1998). 
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Response: See response to Comment A of the “General Responses to the Most 

Frequently Submitted Topics”. 

 

b. The attendees did not have an expectation of privacy at the Section 106 

Consulting Party Meeting, particularly once they were aware that the meeting 

may be recorded. Thus, Pennsylvania’s wiretapping law does not apply in this 

situation. The Delaware Riverkeeper Network intends to record future Section 

106 Consulting Party Meetings. Please articulate any objections in writing to us, 

as counsel, no less than fourteen (14) days prior to any meeting at which 

PennDOT contends it can prohibit recording. 

 

Response: See response to Comment A of the “General Responses to the Most 

Frequently Submitted Topics”. 

 

18. Marion F. Werkheiser, Attorney at Law, Cultural Heritage Partners, PLLC (counsel to the 

Delaware Riverkeeper Network). Letter dated July 30, 2013. 

 

a. The Headquarters Road Bridge is Subject to NEPA Review  

 

b. PennDOT Should Coordinate NEPA and Section 106 Reviews 

 

c. PennDOT Should Coordinate Section 4(f) and Section 106 Reviews 

 

i. Identifying Historic Resources 

ii. Assessing Use of Section 4(f) Properties 

iii. Obtaining Project Approval 

iv. Purpose and Need Statement 

 

d. PennDOT Should Conduct the Section 106 Process in Good Faith  

i. Area of Potential Effects 

ii. Identifying Historic Properties and Assessing Adverse Effects 

iii. Public Participation  

 

Response: PennDOT and FHWA are fully committed to following the principles 

and procedures outlined in the National Environmental Policy Act, Section 106 of 

the National Historic Preservation Act, Section 4(f) of the Department of 

Transportation Act, and the other federal and state laws and regulations that 

apply to all transportation projects. Each of these laws has specific processes that 

must be followed; however, research efforts and associated documentation for 

all activities that fall under the “NEPA umbrella” will be coordinated, as 

appropriate. Further, public involvement will be incorporated into project 

development. During Scoping in 2003, it was decided that the project should be 

documented as a Categorical Exclusion Evaluation. If throughout project 
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development it is determined that the level of environmental documentation 

needs to change, PennDOT, in coordination with FHWA, will make the change.   

 

For a response to the purpose and need statement concerns, see the response for 

Comment B in the “General Responses to the Most Frequently Submitted Topics”. 

 

For a response to the comments about ensuring that PennDOT is following the 

Section 106 process, refer to the “Summary of Section 106 Review As of July 22, 

2013”. This was distributed to all of the Section 106 consulting parties via cover 

letter dated July 24, 2013.  

 

Public involvement efforts have occurred throughout the project and will 

continue. A general public meeting is anticipated after the September Section 

106 Consulting Party meeting, and the purpose of the public meeting would be to 

reintroduce the project to the general public, discuss project progress since the 

last public meeting (April 27, 2011), and gather stakeholder input.  

 

The comments concluded with a recommendation to add an agenda item to the 

next Section 106 Consulting Party meeting to include an informational session on 

NEPA, Section 106, and Section 4(f). The consulting party meetings will continue 

to focus on Section 106 topics and concerns. There will be other opportunities for 

the public to comment on NEPA, Section 4(f), and Chapter 105/Section 

404permitting issues during the project development.  

 

 



From: Frederick, Barbara
To: vsalamun@epix.net
Cc: jonathan.crum@dot.gov; Barscz, Charles <charles_barscz@nps.gov> (charles_barscz@nps.gov)

(charles_barscz@nps.gov); Harrower, Monica; Frantz, April
Subject: follow up to Headquarters Road public meeting inquiry
Date: Friday, August 15, 2014 11:17:27 AM
Attachments: HQ Rd May 17 2006 determination from Keeper.pdf

HQ Rd Historic Bridge Survey.pdf

Ms. Salamun,
 
I enjoyed meeting you at the Headquarters Road Bridge public meeting on July 30, 2014 and would
like to follow up on your inquiry about the National Register eligibility status of the bridge. As
requested, I am attaching a copy of the determination of eligibility for the bridge made by the
Keeper of the National Register. This indicates the bridge is considered listed in the National
Register because it is a contributing resource within the listed Ridge Valley Rural Historic District.
 
With regards to the individual eligibility status of the bridge, the structure was determined
individually not eligible for listing in the National Register as part of the Statewide Bridge Survey. I
have attached a copy of the related bridge survey form.
 
If you require additional information on the National Register status of the bridge,  please do not
hesitate to contact me at the number below or April Frantz, the National Register coordinator for
the Eastern Region, at 717-783-9922. Ms. Frantz is also copied on this email.
 
Thank you for your interest,
 
Barbara
 
 
Barbara Frederick | Historic Preservation Supervisor
Bureau for Historic Preservation
Pennsylvania Historical and Museum Commission 
400 North Street, 2nd Floor | Harrisburg, PA 17120-0093
Phone: 717.772.0921  | Fax: 717.772.0920
www.phmc.state.pa.us
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Mark L. Stout Consulting commissioned Roberts Engineering Group, LLC to evaluate alternatives 
other than the replacement of the Headquarters Road Bridge with a two-lane bridge. The 
Pennsylvania Department of Transportation has proposed the removal of the existing one-lane 
bridge and replacement with a larger two-lane bridge in order to accommodate emergency 
vehicles (PennDOT ID No. MPMS13716). Specifically, PenDOT has called attention to the 
movement of the largest vehicle in use by the Ottsville Volunteer Fire Company – Ladder 49 – 
which is currently unable to make the left-hand, westbound turn from Headquarters Bridge 
Road onto Sheephole Road in one continuous movement. The Delaware Riverkeeper Network 
(DRN) is seeking to preserve and rehabilitate the existing one-lane bridge rather than the 
replacement with a larger bridge. 

Roberts Engineering Group, LLC has performed a field survey of the existing site conditions and 
prepared conceptual drawings which show the turning radii of the Ladder 49 Truck as well as 
larger aerial apparatus, on and off of the existing one-lane bridge. The analysis was conducted 
by computer aided simulations of vehicular movements from the south side of the bridge and 
turning west (left) onto Sheephole Road. Similarly, computer simulations were conducted for 
vehicular movements from the east side of Sheephole Road and turning south (left) onto the 
Headquarters Road Bridge. 

The simulations confirmed that the alignment and layout of the existing bridge and intersection 
were not sufficient for the turning radii of the emergency vehicles. In order to accommodate the 
turning radii while maintaining the alignment of the existing one-lane bridge, approximately five 
feet of widening is required on the north side of the intersection at Sheephole Road. The north 
side of the intersection is heavily vegetated and has steep slopes that exceed 50%. To 
accomplish the intersection widening, a four to six foot high retaining wall or similar method 
must be constructed, and the land behind the new retaining wall regraded for a width of 
approximately eight feet. The height of the proposal wall will not exceed the height of the top of 
bank in the area in question.  The regraded area at the top of the retaining wall will be restored 
with vegetation similar to existing vegetation. In addition, the wall is intended to be constructed 
in a color which will blend with the natural wooded surroundings. 



























December 7, 2015     

Ms. Maya K van Rossum, The Delaware Riverkeeper
Delaware Riverkeeper Network
925 Canal St., Suite 3701
Bristol, PA 19007         M&A 3575-1
           

RE:  Review of Headquarters Road Bridge Project – Determination of Effects Report 

Dear Maya,

We have reviewed the subject report dated November 2015 as you requested, and offer the 
following comments:

1. General:  The full replacement alternative with new two-lane superstructure and new 
reinforced concrete substructure is stated as the “preferred alternative”.   There is no 
discussion why this is preferred or who prefers it.  The entities who prefer this alternative 
should be listed and the reasons why it  is preferred stated.  Is this PennDOT and their 
consultants?  Is it preferred because it best meets the design standards for a new bridge? 

2. General:  Each of the 10 alternatives is described in the document.  However only one is 
evaluated for adverse effect. Why aren’t other alternatives that may have little or no 
adverse effect evaluated and compared?  

3. Pg. 4 4th par – the bridge railing installed in 1991 contains post installed anchors that may 
not have had sufficient edge distance for the 1919 concrete that contains large rounded 
stones, resulting in a design with little capacity.  It  should be noted that  the condition of 
the 1919 concrete could have significantly contributed to failure of the railing.

4. Pg. 6 2nd par – The purpose and need statement for the project should contain text about  
evaluating the project’s needs with regard to their impact to the historic district since that 
is required component of the project.  Safety  and structural integrity and minimizing 
adverse effects are all needs.

5. Pg. 6 4th par – There is a statement about “signs” of base slippage and 12 inches of wall 
displacement which is unclear.  Where does the possible base slippage occur? The west 
abutment or its wing walls?  

Consulting Structural Engineers
8381 Old Courthouse Road, Suite 350  Vienna, Virginia 22182

Telephone:  (703) 556- 0651  Facsimile:  (703) 556- 0378  Website:  www.mcmse.com



6. Pg. 6 4th par – There is a statement that grout bags were installed “to temporarily alleviate 
concerns of the substructure deteriorating further” but there is no description of what in 
the substructure had deteriorated from scour.  Furthermore, the grout bags restrict the 
stream channel possibly increasing flow velocity, and have themselves been undercut.  It 
is also possible that the undercut occurred because the grout bags were placed on the 
sediment on the stream bottom and not directly on the rock.  It  should also be noted that 
the scour concerns may  have been made worse by  this temporary  repair due to flow 
restriction.   

7. Pg. 7 3rd par – The statement “Heavy scour exists along the western abutment…” would 
be more clear by explaining that the stream bottom and grout bags have been undercut, 
not necessarily the masonry of the pier or abutment.

8. Pg. 8 2nd par – the statement about “the condition of the bridge would warrant its removal 
to avoid further obstruction…” should be clarified that  the superstructure could be 
removed without removing the substructure.  

9. Pg. 16 first section – It should be noted that the alignment and sight distance are 
substandard for alternatives 3 through 6, including the preferred alternative.

10. Pg. 16 first section – There is some question that  the traffic counts were taken during a 
time when the Headquarters Road was used as a detour.  This should be clarified in the 
discussion on ADT exceeding 400.  Is there a traffic count available when the bridge 
would not have been a detour?  Also it should be mentioned that a design exception could 
be obtained for a one lane bridge.

11. Pg. 16 and 17.  Alternative 3 which involves rehabilitation of the existing stone masonry.  
Why does Alternative 5 require replacement of the existing masonry  if that same masonry 
can be rehabilitated as in Alternative 3?  Rehabilitating the masonry would likely have 
less adverse effect than replacing it with reinforced concrete.  This alternative should be 
reconsidered.  There was a turning radius study done with the 18 foot span and removal 
of some of the bank on the east side of the bridge but this is not mentioned in the text.

12. Pg 17 – Figure 7 – Alternate 3 – there is a note on the drawing that the existing abutment 
is to be replaced, but this does not match the text that describes rehabilitation for both 
piers and abutments.  The foundations are shown on the drawing to have a footing but all 
evidence suggests that the existing piers bear directly on the rock.  Also the rip rap shown 
around the piers and abutments could have a negative effect on historic integrity  and 
stream flow.  Other measures should be considered to improve scour protection.  There is 
a note about temporary excavation support and protection system to remain but  this is not 
explained in the text.  The elevation of this protection system appears well above normal 
water and so could negatively impact the bridge.   It appears that this protection system 
extends into the rock below the abutment but this is not explained in the text.  There are 
options available to improve the turning radius that should be explored.

13. Pg. 19 – there do not appear to be any  costs provided for Alternatives 3 or 5 as compared 
to the other Alternates.

14. Pg. 21 – 2nd par – The description of rehabilitating the masonry abutments and piers is 
similar to what has been proposed by some consulting parties and what is contained in 

Ms van Rossum  M&A#3575-1
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the PennDOT Stone Arch Bridge Maintenance Manual for substructure.   There are 
materials and procedures for grouting existing stone masonry that are more compatible 
with stone than non-shrink grout and may result in less maintenance.  

15. Pg. 21 – 3rd par – In the discussion about turning radius there is no mention of removing 
part of the east bank to improve the radius.  Was this considered?

16. Page 22 – 3rd par – There is a statement that continual maintenance of the stone masonry 
is required, however there is no statement that all bridge materials require continual 
maintenance or that most of the stone masonry substructure appears to have been there 
since its construction in 1812.  If life cycle costs are not considered for all alternates, why 
mention anything about maintenance of masonry for this alternative?

17. Pg. 23 – 3rd par – Rip rap placement could have a significant negative effect on the 
historic district.  There are other countermeasures which could be employed that are more 
compatible with this historic bridge and protected stream.  This issue needs more 
consideration and discussion.

18. Page 25 – 1st par – Alternative 6 -Replacing two historic load bearing masonry piers with 
one reinforced concrete pier with a fake stone façade would diminish the integrity of the 
property’s design, setting, materials, feeling and association as described on page 42 
regarding the guidelines for Protection of Historic Properties CFR Part 800.   The finding 
that Alternative 6 will have an adverse effect on page 47 is consistent with the guidelines.

19. Page 25 – 1st par – Excavating 3 feet into rock for new foundations could impact the 
stream environment but it is not clear if this has been evaluated.  This seems in conflict 
with statement in next paragraph that moving new center pier would “…minimize the 
disturbance of streambed material during construction”.  On page 26, in the 
“Environmental and Cultural Resource Impacts” section, removal of the rock is not 
discussed.  How is the rock removal proposed be accomplished?

20. Page 27 – 2nd par – Since Alternative 6 was found to have an adverse effect on page 47, it 
appears to be in conflict with the statement that “…this appears to be a reasonable option 
to minimize impact to the Ridge Valley Rural Historic District….”  

21. Page 27 – Alternatives 6B and 6C – both options result in a thicker superstructure (33 or 
30 inches versus 17 inches) and as stated “would involve impacts to the adjacent 
floodplain….”.  Removing the weight of the superstructure from the existing piers and 
abutments in 6B would make them less stable and more likely to be damaged in addition 
to destroying the character of the bridge.  Removing the abutments in 6C would have an 
even greater negative impact on the “historic integrity” to contribute to the Ridge Valley 
Rural Historic District as described by the Keeper of the National Register in their 2006 
letter. 

Ms van Rossum  M&A#3575-1
December 8, 2015  Page 3



In summary, although the finding that the preferred alternative #6 has an adverse effect on the 
historic district is consistent with the CFR 800 guidelines, there appears to be missing or unclear 
information in this report as noted above that could affect decisions in the future regarding this 
project.  Since Alternative 3 appears to have the least adverse impact on the historic district as 
compared to the other alternatives, it should be further developed by the looking at ways to 
improve the turning radius such as removing part of the earthen bank, and more research into 
traffic data that may alleviate concerns about its 16 foot width.    

Very truly yours,

Douglas E. Bond, PE
McMULLAN & ASSOCIATES, INC.

Ms van Rossum  M&A#3575-1
December 8, 2015  Page 4
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July 27th, 2016 

 

Maya van Rossum, the Delaware Riverkeeper 

Delaware Riverkeeper Network 

925 Canal Street, Suite 3701 

Bristol, PA 19007 

 

VIA EMAIL 

 

RE: Headquarters Road Bridge over Tinicum Creek 

 

Dear Ms. Van Rossum, 

 

We are in receipt of your letter dated July 7th, 2016 regarding the Headquarters Road Project. In your 

letter, you state that “PennDOT initiated the NEPA, NHPA and DOT Act processes to select a preferred 

alternative for Headquarters Road Bridge…with a predetermined outcome in mind: replacement”. Let 

me assure you that this is not the case and that the project development process has and will continue 

to be conducted in accordance with all applicable laws and regulations. I’ve responded to the individual 

concerns raised in your letter below.  

 

1. “PennDOT contracted Urban Engineers to replace three bridges in Bucks County, including 

Headquarters Road, for 1.3M” 

 

During the planning phase of all projects the Department is tasked with developing an 

anticipated scope of work so that funding can be programmed by the regional planning 

organization (DVRPC in this region) years in advance of anticipated construction.  During the 

planning phase of a project, it is often necessary to make conservative assumptions as to the 

scope of projects so that there is not a funding shortfall when it comes time for construction. 

For Headquarters Road Bridge over Tinicum Creek, funding was programmed and an 

engineering agreement was advertised assuming the most expensive case scenario: that a 

replacement would be required. This in no way impacted the project development process 

which included a significant amount  of analysis and study into a vast array of alternatives, 

including rehabilitation.  

 

2. “…the Scope of work (page 9) directs subcontractor A.D. Marble & company that the outcome of 

the report will be that there are no feasible or prudent alternatives” 

 

You note in your letter that the technical proposal report is dated July 2013. Please note that 

this is incorrect as this is the date the technical proposal report was printed in order to fulfill 

your Right‐to‐know Law request (see the time stamp at the bottom of the print out which reads



 

 

 

 

Engineering District 6-0| 7000 Geerdes Blvd. | King of Prussia, PA 19406 | 610-205-6871 | www.penndot.gov 
 

 “7/17/2013”). The actual date the technical proposal report was completed is November 29th, 

2004. Please note that the section you have referenced of the Technical Proposal Report 

entitled “Approach” was written by AD Marble and is not indicative of PennDOT directing AD 

Marble to come to a pre‐determined conclusion. It is far more likely that this statement was 

made in error by AD Marble and/or is a typo as it is made clear in the approach write up by AD 

Marble that “A Section 4(f) Evaluation will be prepared in accordance with Section 4(f) US DOT 

Act of 1966, Section 138 of the Federal‐Aid Highway Act of 1968 and PennDOT Publication 349, 

Section 4(f) Handbook”. Regardless, this language did not impact the actual process followed by 

PennDOT which has been conducted in accordance with all applicable laws and regulations 

including Section 106, Section 4(f) and NEPA. 

 

PennDOT has considered all consulting party and public feedback to date including all studies made 

available by the Delaware Riverkeeper Network and its consultants and has recommended a preferred 

alternative (two‐lane replacement with a 24ft curb to curb width) as indicated in the Determination of 

Effect report. We will continue the conversation with consulting parties later this summer regarding 

mitigation and look forward to working with the community to move this project forward so that a 

crossing can be re‐opened as quickly as possible. 

 

If you have further questions or concerns please feel free to contact me at c‐rwhittin@pa.gov or 610‐

205‐6871. 

 

 

Sincerely,  

 

 

Ryan Whittington 

Consultant Project Manager. 
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Inspection Summary 
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A. Project Overview 
 
On August 18, 2006, Urban Engineers conducted a site visit to the existing Headquarters Road Bridge 
over Tinicum Creek to check the overall condition of the structure in an attempt to determine the degree 
of integrity of the existing stone masonry piers and abutments.  This report documents our findings as 
well as options to consider for rehabilitation or replacement. 
 
The existing three-span structure carries S.R. 1012 (Headquarters Road) over Tinicum Creek.   The west 
side of the bridge is located in Ottsville, PA while the east side is located in Erwinna, PA.  A T-
intersection exists on the east side of the structure, with Sheep Hole Road continuing to the north and 
Headquarters Road continuing to the south.   
 
The structure consists of concrete-encased steel I-beams supported on stone masonry piers and 
abutments.  The superstructure, constructed in 1919, features three 27-ft ± spans (see Figures 1 and 2).  
The stone abutments, piers and wingwalls were originally constructed in 1812.  They are founded on 
bedrock approximately 3-ft below the ground line. 
 
 
 
 

North 

 

Erwinna Ottsville

Figure 1 – General Plan & Elevation of existing bridge from 1919 Rehabilitation Plans 
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The original bridge deck consists of a concrete 
slab with a bituminous overlay.  (See Figure 2.)  
The original deck width is 18-ft out to out and 
16-ft curb to curb.  In 1991, the original iron 
bridge railing was removed and replaced with 
structure-mounted galvanized steel guide rail.  
Concrete Jersey barriers were later added to the 
deck due to vehicular impacts to the guide rail.  
This has restricted the roadway width across the 
bridge to 12-ft between barriers. 
 
 
B. Existing Substructure Evaluation 
 
The existing stone masonry piers, abutments and 
wingwalls were visually inspected, probed and 
sounded to evaluate their composition and 
condition.   

Figure 2 – Typical sections of existing bridge from 1919 
rehabilitation plans 

Since plans of the original substructure units are 
not available, Urban’s bridge inspectors 
estimated the contents of the existing abutments 
and piers through the use of non-destructive 
measures (see Figure 3).    
 
 Advanced Substructure Deterioration:   
The following substructure deficiencies were 
identified: 
 

1. The upstream sides of the existing 
abutments exhibit extensive 
deterioration as a result of high flood 
elevations and damage from debris 
flows (see Figure 3).  The joints are 
in poor condition in several areas, 
and shotcrete repairs have been 
randomly applied as a temporary 
repair measure. 

Figure 3 – Field probing of existing joints to determine  
pier composition 

2. The upstream sides of the existing 
piers exhibit extensive deterioration 
(see Figure 4).  The pier geometry 
has been distorted by loss of stones and pointing.  Shotcrete repairs have been randomly 
applied to the upstream circular ends and along the channel faces of the piers as a temporary 
repair measure. 

3. Both piers exhibit evidence of stone displacement and shifting.  Approximately 15 square feet 
of stone has bulged from the pier face.  This bulging was measured as much as 4” on the 
Ottsville pier.  Measurable bulging was also evident on the Erwinna Pier. 
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Figure 4 – West Pier, showing pointing 
damage, local loss of stone masonry (prior to 

shotcrete repairs), and bulging. 

Figure 3 – NW Wingwall showing pointing damage and 
local loss of stone masonry (prior to shotcrete repairs) 

 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Susceptibility to Scour:   
The existing structure exhibits evidence of significant local and contraction scour.  Scour holes of up to 
40” in depth were identified on the upstream sides of the existing substructure elements, as shown in 
Figures 5, 6 and 7.  This erosion of the streambed has exposed the foundations and increased their 
vulnerability to further deterioration.   
 
According to PennDOT Publication 238, Part IP, Chapter 2, this structure is categorized as Scour-
Critical.  This is because its footings are founded above the calculated scour depth and founded on 
erodible rock.  The following bridge features and conditions are also contributing factors:  
 

1. The existing piers do not currently have scour protection. 
2. Due to the presence of the two existing closely-spaced piers, the short spans (26-ft) have a 

high potential for debris accumulation during flooding events (Cinotti and White 2000).   
Extensive tree growth along the bank which shows evidence of undercutting also 
demonstrates the high debris potential.  Debris accumulation in front of piers reduces the 
hydraulic opening and increases flow velocities, thus adding to the risk of contraction and 
local scour and upstream flooding. (See Figure 8.)  Properly designed scour protection would 
be required to protect the structure. 

3. Due to the frequency of high flood waters along Tinicum Creek, the tops of the piers and 
abutments are susceptible to scour and erosion, which could undermine the smaller rubble 
masonry that comprises the beam seats and lead to collapse.   
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 Figures 5 and 6 – Views of scour hole and exposed footing at the West Abutment 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7 – Stream profile at West Abutment showing scour hole  
 
 
 

Figure 8 – Debris accumulation on upstream face of bridge 
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Substructure Stability: 
The existing West Abutment demonstrates evidence of horizontal movement indicating sliding failure in 
addition to overall stability concerns.  The NW wingwall exhibits the following indications of foundation 
sliding failure: 

 Stepped cracking along joints indicates settlement along the wingwall or base slippage (see 
Figure 9). 

 Base slippage has occurred, resulting in wall displacement and non-plumb wall face.  The base of 
the wall has displaced up to 12-inches from the vertical.  A stone masonry buttress has been 
constructed to repair this condition (see Figure 10).  According to the 1919 rehabilitation plans 
shown in Figure 1, this buttress was constructed after 1919.  This buttress also displays evidence 
of base slippage, as it has shifted approximately 3-inches from the face of the wall at the top. 

Figure 9 – Stepped cracking due to settlement and/or base slippage 

 Base slippage is also evident at the NE and SE wingwalls.   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evaluation of Existing Stone: 
The lower portions of the existing piers, abutments 
and wingwalls are constructed of dressed, squared 
stone masonry laid out in a broken-range pattern.  
This indicates that the larger base stones are not laid 
in continuously horizontal courses.  The upper 
portions of the substructure consist mostly of 
dressed, coursed rubble masonry, that is, unsquared 
stones leveled off at the approximately horizontal 
surfaces.  Irregularities in the stones are made up by 
filling the interstice with mortar.   
 

Figure 10 – NW Wingwall showing the buttress retrofit to 
control base slippage 
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Figure 11 – Representative view of fractured stone 

Approximately 40-50% of the 
large base stone of the existing 
piers and abutments are fractured 
(see Figure 11).  The fractures 
were likely caused by non-
uniform loading caused by a loss 
of bedding mortar.  Fractures in 
the stone can lead to slipping 
along joints, which can result in 
differential displacement or 
settlement and damage to the 
mortared joint.  However, 
without long-term monitoring, it 
cannot be determined if the stone 
has settled into a stable position 
or if the cracking is a result of 
ongoing movement of the 
foundations.  Fractured stone can 
lead to further structural 
problems, as the joints become 
susceptible to the infiltration of 
water and moisture which leads to spalling from freeze/thaw cycles and possible further loss of filler 
material.   

 
Stone Masonry Properties: 

 Uniaxial Compressive Strength of Stone = 814.9 TSF (Lithifield argillaceous rock – Siltstone, per 
Foundation Report testing) 

 Allowable Inventory Compressive Strength of Grouted Masonry = 360 psi (Assumes sandstone 
or equivalent and Type M or S Mortar, per AASHTO Manual for Condition Evaluation of 
Bridges, 2nd Edition, Table 6.6.2.6) 

 Nms, Coefficient for Estimation of Ultimate Bearing Capacity of Footings = 0.056 (For fair rock 
quality, with several sets of moderately weathered joints spaced 1 to 3-ft apart, per Foundation 
Report and DM-4, Table 10.6.3.2.2-1) 

 
Bedrock Properties: 

 Technical Data (per Foundation Report & boring logs from June 2005): 
o The bridge is located in the Gettysburg-Newark Lowland Section of the Piedmont 

Province (Physiographic Provinces of Pennsylvania, Map 13).  The bedrock below the 
overburden soil is comprised of mainly red shale, siltstone and sandstone with some 
conglomerate and diabase. 

o The Soils Map (Soil Survey of Bucks County, Pennsylvania compiled by U.S. 
Department of Agriculture Soil Conservation Service) indicates that the project area is 
underlain by the Rowland silt loam.  Bedrock is typically encountered at depths of 3.5 to 
6 feet below the ground surface. 

o Average Rock Quality Designation (RQD) = 53% 
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C. Existing Superstructure Evaluation 
 
Advanced Superstructure Deterioration: 
The existing superstructure is severely deteriorated and in critical condition as noted in the most recent 
safety inspection report.  This can be attributed to 87 years of weathering, substandard construction 
materials, and fatigue from live loads that well exceed the design vehicle used in 1919.  The concrete 
used in the deck, beam encasements, curbs and pylons utilized smooth river rock as the aggregate.  This 
type of stone does not provide a strong bond between the concrete and the aggregate, thus resulting in 
poor performing concrete without long-term durability and strength. 
 
The following major superstructure defects have been identified: 

1. The majority of the concrete superstructure façade has spalled, exposing the encased steel 
stringers and accelerating deterioration (see Figure 12).  Several stringers that are still encased 
in concrete contain incipient spalls and longitudinal cracking of the concrete encasement.  

2. The exposed steel stringers exhibit extensive section loss, with a corresponding reduction in 
their load-carrying capacity. 

3. The concrete deck exhibits numerous major defects, including full-depth longitudinal 
cracking, and spalling.  A large hole in the deck extends along the East Abutment (see Figure 
13).  This has been covered with a steel roadway plate. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 12 – Superstructure soffit, showing extensive 
spalling and section loss of encased stringers 

Figure 13 – Hole in concrete deck repaired with 
steel plate 

    
Biennial Inspection Report 
The existing bridge was posted for 19 Tons (except combinations, 34 Tons) as a result of the November 
2004 biennial inspection.   The existing bridge is expected to experience a continued reduction in 
capacity in the absence of immediate extensive repairs.  The structure received an overall rating of “Poor 
– 4” due to the overall condition of the superstructure and substructure ratings. 
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D. Design Considerations 
 
Seismic Considerations:   
Seismic considerations should be closely evaluated considering the frequency of earthquake events 
recorded in the past 40 years.  Bucks County has experienced 11 earthquakes in this period of time, many 
of which have occurred in central Bucks County, including magnitude 3.0 and 3.1 events in 1980 
(Bureau of Topographic and Geologic Survey, 2004).  The most recent seismic event was in 1997 east of 
Doylestown.  The project is located in Seismic Zone II (Acceleration Coefficient, A = 0.15g). 
 
The following seismic considerations should be accounted for when evaluating the existing stone 
masonry piers, abutments and wingwalls: 

 
1. Masonry wall piers, abutments and wingwalls can not resist seismic forces, mainly because 

they have inadequate lateral stiffness to distribute the seismic loads from bridge deck to 
foundation.  As a result, this structure is vulnerable to earthquakes and could be severely 
damaged or destroyed in an earthquake event.  Stone masonry wall piers do not meet the 
seismic design requirements specified in AASHTO and DM-4 such as ductility due to the 
lack of reinforcement needed to form a plastic hinge for flexural yielding. 

2. Collapse of the existing structure would create an obstruction of the channel, which would 
result in upstream flooding, potentially damage upstream structures and properties, and 
require costly debris removal. 

3. The existing superstructure does not provide an adequate beam bearing seat length per 
AASHTO 4.7.4.4 and DM-4 4.7.4.4 (see Figure 14).  Thus, superstructure collapse could 
result from displacement during a seismic event even if the substructure does not collapse.  
Fixity at the pier bearings cannot be maintained due to the advanced deterioration of the 
concrete. 

 
 

 
 Figure 14 – East Pier, showing insufficient beam bearing length 
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Substructure Drainage 
The existing mortared joints and parged surfaces along the abutments, piers and retaining walls can trap 
water and enable a build-up of hydrostatic pressure.  This can cause further damage to the foundation by 
not allowing proper drainage of the embankment or fill material.  If the existing repointing and/or parging 
is to be retained, the installation of new weep holes should be considered to allow drainage to exit the 
abutment and wing walls.  Geotextile should be used to prevent the loss of fill material. 
 
 
E. Suitability for Bridge Rehabilitation 
 
The following items would have to be addressed in order to rehabilitate the Headquarters Road Bridge 
while preserving the existing substructure: 
  

 For a bridge rehabilitation, the new 
superstructure would be replaced 
with a deck similar in size to the 
existing structure.  Thus, the 
cartway width of the bridge would 
be approximately 15-ft wide, 
which does not meet PennDOT’s 
standard minimum curb-to-curb 
width of 30-ft (12-ft lanes, with 3-ft 
shoulders).  Since the date which 
this inspection was conducted, 
PennDOT has issued a Strike-Off 
Letter permitting the use of a 
narrower, 24-ft wide bridge width 
for select rural bridge projects.  In 
this specific case, PennDOT has 
conceded a Design Exception to 
permit a 24-ft curb-to-curb bridge 
deck due to its relatively low traffic 
volumes, and its setting in a Rural 
Historic District.  However, this 
superstructure width could not be 
accommodated on the existing 
substructure due to width 
limitations (see Figure 15). 

Figure 15 – Typical section of superstructure replacement and the 
required structure width 

 The existing horizontal alignment 
does not provide an adequate 
turning radius for trucks and 
emergency vehicles turning on to or 
off of Sheep Hole Road.  Figure 16 
shows the turning radius of a 
Single-Unit (SU) truck making the turn onto Headquarters Road at Sheep Hole Road.  This 
graphic shows that the existing alignment can not accommodate this turning movement due to the 
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limited roadway and structure width.  A further description of this analysis can be found in 
Appendix B. 

 In accordance with PennDOT’s DM-4, Section 7.2.4, abutments constructed on erodible rock 
must be placed a minimum of 1.5-ft into the rock and piers must be placed a minimum of 3-ft 
into the rock.  Based upon field inspection and probing, the existing foundations are constructed 
directly on the bedrock. 

 The stone masonry piers due not meet current Load and Resistance Factor Design (LRFD) 
standards for ductility and flexural resistance.  This form of masonry can not resist lateral loads 
generated by a seismic event, and as a result, are susceptible to deformation and collapse. 

 Per DM-4, Section 5.5.5.1b, the substructure elements that are preserved in a bridge rehabilitation 
must be analyzed for adequacy using a minimum live loading of HS-20 (72,000-lb vehicle).  A 
superstructure replacement using current design criteria would result in a net dead load increase 
of 23.3% at abutments and 22.8% at piers.  This additional dead load combined with the required 
live loading results in a significant increase in loads, well beyond the bridge’s intended purpose 
and initial design criteria. 

 
North 

 

Location of impact between SU-vehicle & bridge 

Figure 16 – Plan view showing the turning radius of a Single-Unit truck 
along S.R. 1012 and Sheep Hole Road 
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F. Conclusions 
 
Based upon the structural deficiencies documented in Section E, a full replacement of the Headquarters 
Road Bridge is required.  A summary of these defects is provided below: 
 

1. Extensive loss of stone and mortar base along abutments, piers and wingwalls. 
2. Evidence of settlement and/or base slippage and sliding failure at the wingwalls. 
3. Several locations of stone bulging due to settlement and/or stone displacement. 
4. High percentage of cracked and crushed stone masonry in the piers and abutments. 
5. Undermining of existing foundations at the Ottsville abutment due to scour. 
6. Widespread deterioration of superstructure. 
7. Inadequate ratings of superstructure and substructure. 
8. Inability to meet seismic design requirements due to insufficient flexural capacity and 

ductility of substructure. 
9. Insufficient width to provide two lanes of traffic for safety purposes. 
10. Inadequate turning radius at Sheep Hole Road Intersection. 
11. Foundations on erodible rock require notching into bedrock. 
12. Current live loads have exceeded the intended capacity of the existing substructure. 
13. Insufficient scour protection considering limited hydraulic opening and susceptibility to 

extensive debris accumulation. 
 
In evaluating the feasibility of rehabilitating the existing structure, a life-cycle cost analysis has been 
considered.  The following factors contributed to the decision to replace the existing structure: 
 

1. First cost of the structure – Rehabilitation would initially be less costly when compared to a full-
replacement.  However, the residual value of the structure is significantly less considering its 
reduced service life.  PennDOT’s targeted service life for a rehabilitated substructure is 50-years, 
or 100-years ideally.  Considering the evidence of failure of the existing substructure and poor 
condition of the stone masonry, this expected service life is not feasible.   

2. Design and engineering costs – There would be negligible cost savings for engineering services 
required for rehabilitation.   

3. Maintenance costs – Costs involved with the maintenance of the existing substructure elements 
would be much higher for rehabilitation when compared to a full replacement.  This does not 
include the greater potential for accidents resulting in damage to the rehabilitated structure. 

4. Unknown construction costs – Unforeseen field conditions of historic masonry structures often 
lead to extensive construction cost overages, which often result in full replacements due to 
budgetary limitations or safety concerns for the construction workers.  

 
Rehabilitation of the existing structure will not provide a safe and economically viable solution to the 
problems that exist on this project.  The limited remaining life expectancy of the existing substructure 
elements do not justify the extensive costs involved with rehabilitation.  A full replacement will provide a 
safe structure that meets all current design standards and provides an adequate service life.   
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Appendix A 
Photo Log 

 



Original Bridge Plans 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Plan View of the Existing Structure from 1919 Rehabilitation Plans 

 

 
Section Views of the Existing Structure from 1919 Rehabilitation Plans 
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Pier Photos 
 

 
Loss of mortar base and pointing at upstream face of Ottsville pier prior to repairs. 

 
 
 

 
Loss of mortar base and pointing at upstream face of Ottsville pier prior to repairs. 
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Evidence of bulging and stone displacement at upstream face of Ottsville pier prior to repairs. 

 

 
Loss of stone at base and bulging of upstream face of Erwinna pier. 
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Probing of the Erwinna pier with 4-ft steel dowel. 

 

 
Close-up view of internal contents of pier.   
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Loss of stone at beam seat at downstream side of Erwinna pier. 

 

 
Measurement of bulging at downstream side of Ottsville pier. 
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Abutment and Wingwall Photos 
 

 
Loss of stone, mortar base, and pointing at upstream face of Ottsville abutment prior to repairs. 

 

 
Stepped cracking due to settlement and base slippage at upstream face of NW wingwall prior to repairs. 
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Measurement of base slippage at upstream face of NW wingwall and buttress. 
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Extensive loss of mortar and stone at NW wingwall after repairs. 

 

 
Representative view of spalled concrete pylons. 
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View of base slippage at NE wingwall (Erwinna abutment). 

 

 
Collapsed end portion of NE wingwall due to vehicular impact. 
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View of base slippage at SE wingwall (Erwinna abutment). 

 

 
Collapsed portion of SE wingwall showing crushed stone masonry. 
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Superstructure Photos 
 

 
Extensive spalling and delamination of concrete encasement and section loss of steel stringer. 

 

 
Extensive spalling of concrete encasement and curbs along downstream face of superstructure. 
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Extensive spalling and delamination of concrete encasement and section loss of steel stringer. 

 

 
Deteriorated concrete encasement at pier beam seats. 
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Full-depth holes in concrete deck, spalling of concrete encasement, and section loss of steel stringer. 

 

 
Full-depth longitudinal crack in concrete deck. 
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Wide cracks in concrete encasement, and incipient spalls. 
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Stone Photos 

 

 

Cracked and crushed stone in NW wingwall. 
 

 
Cracked and crushed stone at Ottsville abutment. 
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Cracked and crushed stone at Ottsville abutment. 

 

 
Fractured stone at Ottsville abutment. 
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Measurement of fractured stone at Ottsville abutment. 

 

 
Measurement of cracked and crushed stone at Ottsville abutment. 
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Evidence of Scour 
 

 
Debris accumulation at upstream side of bridge. 

 

 
Scour hole at upstream side of Ottsville abutment and exposed abutment foundation. 
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Scour hole at upstream side of Ottsville abutment and exposed abutment foundation. 

 

 

Measurement of scour hole at upstream side of Ottsville abutment (39”). 
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Measurement of scour hole at upstream side of Ottsville pier (30”). 

 

 
Debris accumulation from undermined tree at Ottsville abutment. 
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Probing for bedrock at NW wingwall (Ottsville abutment). 
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Appendix B 
Turning Movement Analysis at Sheep Hole Road 

 



 
 

Summary of Intersection Analysis at Sheep Hole Road: 
 
Urban Engineers evaluated the turning movements at the Sheep Hole Road intersection to 
determine the safety of the existing and proposed horizontal geometry at this intersection.  The 
study was prepared using a CAD-based software tool that analyzes and evaluates vehicle 
maneuvers for intersections that may involve access, clearance, and maneuverability checks.  
The program, AutoTURN 4.1, includes simulation modes that enable the designer to view how a 
vehicle traverses a path in live-animated simulations. The program also incorporates guidelines 
for minimum turn radii, transition curves, superelevation, and lateral friction from known 
standards such as the AASHTO Green Book. 
 
Three vehicle types were considered for this evaluation.  These vehicles included: 

 A standard-sized passenger vehicle (19-ft).   
 A single-unit (SU) truck (30-ft).  This would represent a two-axle moving van or delivery 

truck.   
 A fire truck (41.5-ft).   Dimensions were provided by Doug Skelton at the Ottsville 

Volunteer Fire Company.  The controlling vehicle was Ladder 49. 
 
The vehicle axle arrangements are shown below: 
 

 
 

Design Vehicle Configuration 
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Existing Geometry Analysis – Passenger Vehicle 
 
An evaluation of the existing bridge geometry was prepared using the original deck geometry.  
This considered a 16-ft curb-to-curb deck width, assuming the temporary 2-ft concrete jersey 
barriers were removed from both sides of the bridge.  
 
 The AutoTURN analysis showed that passenger vehicles can maneuver through the intersection.  
However, it did demonstrate that vehicles making a right hand turn off of Sheep Hole Road onto 
westbound Headquarters Road will encroach on the opposing traffic lane.   
 

 
 

Sheep Hole Road  
 
 
 
 

Encroachment on 
Opposing Traffic Lane 

 
 
 
 
 

Headquarters Road  
 
 
 
 
 
 
 

Headquarters Road 
 
 
 
 

   
 

Existing Deck Configuration – Passenger Vehicle Analysis 
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Existing Geometry Analysis – SU Vehicle 
 
An evaluation of the existing bridge geometry was prepared for a Single-Unit (SU) vehicle using 
the original deck geometry.  This considered a 16-ft curb-to-curb deck width, assuming the 
temporary 2-ft concrete jersey barriers were removed from both sides of the bridge.  
 
 The AutoTURN analysis showed that SU vehicles cannot maneuver through a right hand turn 
off of Sheep Hole Road onto westbound Headquarters Road without impacting the wingwall 
adjacent to Sheep Hole Road.  An impact would also occur at this wall from an eastbound SU 
vehicle making a left hand turn onto northbound Sheep Hole Road.   
 
This turning movement analysis demonstrates that the geometry of the intersection at Sheep Hole 
Road can not permit the turning movement of any vehicle larger than a passenger vehicle on to 
or off of Sheep Hole Road.  And since all SU vehicles will encroach on the opposing traffic lane 
due to the limited lane width across the bridge, the bridge would have to remain posted as a one-
lane bridge.   

 
 
 
Sheep Hole Road 

Point of Impact 

Headquarters Road 

Headquarters Road 

Existing Deck Configuration – SU Vehicle Analysis 
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Proposed Geometry Analysis – Passenger Vehicle 
 
Next, Urban evaluated the turning movements for a new bridge with a reconfigured intersection 
at Sheep Hole Road. The design team prepared a bridge layout with a 24-ft curb-to-curb width 
that would allow turning movements by single-unit trucks and a Tinicum Township fire truck.  
Encroachment into the opposing lane would be permitted, but a Design Exception from 
PennDOT would be required for this bridge arrangement since it does not meet the current safety 
standards.  Final approval of this arrangement will need to come from PennDOT’s Safety 
Review Committee. 
 
An evaluation of the proposed bridge geometry was prepared to analyze turning movements of 
passenger vehicles.   The AutoTURN analysis showed that the passenger vehicles can maneuver 
all turns on to and off of Sheep Hole Road without impacting the adjacent wingwalls.  Flared 
wings were proposed to provide ample space for turning vehicles at Sheep Hole Road.   
 

 
Sheep Hole Road  

 
 
 
 
 
 
 
 
 
 Headquarters Road 
 
 
 
 
 
 
 
 Headquarters Road 

 
 
 
 
 
 

Proposed Deck Configuration – Passenger Vehicle Analysis 
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Proposed Geometry Analysis – SU Vehicle 
 
An evaluation of the proposed bridge geometry was prepared to analyze turning movements of a 
30-ft single-unit vehicle.   The AutoTURN analysis showed that the SU vehicle can maneuver all 
turns on to and off of Sheep Hole Road without impacting the adjacent wingwalls.  Flared wings 
were proposed to provide ample space for all turning vehicles at Sheep Hole Road.   However, 
the SU vehicles will encroach on the opposing lane of traffic during the turning movement.  As 
discussed above, this will likely require a Design Exception.   
 
A 3-way stop condition at the T-intersection at Sheep Hole Road and Headquarters Road will be 
investigated prior to the Safety Review Submission. 
 

Sheep Hole Road 

Headquarters Road 

Headquarters Road 

Proposed Deck Configuration – SU Vehicle Analysis 
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Proposed Geometry Analysis – Fire Truck 
 
An evaluation of the proposed bridge geometry was prepared to analyze turning movements of a 
41.5-ft ladder truck.   The AutoTURN analysis showed that this fire truck can maneuver all turns 
on to and off of Sheep Hole Road without impacting the adjacent wingwalls.  Flared wings were 
proposed to provide ample space for all turning vehicles at Sheep Hole Road.   However, the 
ladder truck will encroach on the opposing lane of traffic during the turning movement.  As 
discussed above, this will likely require a Design Exception.   
 
A 3-way stop condition at the T-intersection at Sheep Hole Road and Headquarters Road will be 
investigated prior to the Safety Review Submission. 

 

Sheep Hole Road 

Headquarters Road 

Headquarters Road 

Proposed Deck Configuration – Fire Truck Analysis 
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Purpose and Need 
Headquarters Road (SR 1012) over Tinicum Creek 
Tinicum Township, Bucks County  
The purpose of this project is to provide a crossing for Headquarters Road over Tinicum Creek which is 
structurally sound and capable of safely and effectively handling the expected vehicular need of the 
public, public utilities and emergency services of the surrounding area. The Headquarters Road Bridge is 
composed of a concrete encased steel I‐beam superstructure (1919) that is supported by masonry 
abutments and piers (1812). 
 
Due to a hole found in the bridge deck during a routine inspection, the bridge was closed to the public 
on March 2nd, 2011. The most recent inspection, performed in October of 2012, determined that the 
overall condition of the bridge is serious and that the structure, in its current state, is structurally 
deficient. Prior to the closure of the Geigel Hill Road Bridge in 2002, the Headquarters Road structure 
accommodated approximately 900 vehicles per day (2001 PennDOT Traffic Count). Prior to its closure in 
2011, an average of 631 vehicles per day used the Headquarters Road Bridge (2008 PennDOT Traffic 
Count).   
 
The existing masonry substructure exhibits multiple areas of stone displacement and advanced 
streambed erosion which has exposed the structure’s foundation. The retaining walls which lie in the 
Northwest, Northeast and Southeast quadrants of the structure show signs of settlement and base 
slippage with some areas of wall displaced as much as 12” with localized collapse. Sediment deposition 
at the bridge coupled with the movement of the stream over time has caused the western most 
abutment to encroach into the stream channel causing a scour hazard. To temporarily alleviate concerns 
of the substructure deteriorating further, grout bags were installed to address immediate scour 
concerns and shotcrete repairs were made to areas of damaged masonry. 
 
The superstructure is severely deteriorated with the majority of the concrete façade cracked and spalled 
which has exposed the steel stringers. Exposed steel stringers exhibit extensive section loss which has 
reduced their load carrying capacity and the concrete deck exhibits full‐depth longitudinal cracking and 
spalling as well as several large holes which have been covered by steel plates.   
 
In addition to the severely deteriorated state of the structure the existing bridge has a curb to curb 
width of 16’ allowing only one lane of traffic to pass at any given time.  A turning movement analysis 
showed that a single unit vehicle (30’ in length) making a left hand turn onto the bridge from 
Headquarters Road will impact the bridge. The structure therefore cannot accommodate Tinicum 
Township’s largest fire response vehicle, a 41.5 ft ladder truck. Lastly, the sight distance and horizontal 
curve radius of the western approach to the Headquarters Road bridge does not meet PennDOT safety 
criteria. 
 
In order to address the above issues, the needs for the project include: 
 

 The bridge is structurally deficient  

 The bridge is functionally obsolete  

 The retaining walls exhibit failure  

 Due to the existing structure’s geometry and limited roadway width, it cannot safely and 
effectively accommodate current and future traffic needs including emergency response 
vehicles 

 Heavy scour exists along the western abutment resulting in the exposure of the bridge 
foundations and an increase in the structures vulnerability to further deterioration 
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