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1.0  INTRODUCTION 
 
 The purpose of this report is to evaluate the feasibility of rehabilitating the 

National Register-eligible Miller Farm Road Bridge, which crosses over Oil Creek 

between Oil Creek and Cherrytree Townships, Venango County, Pennsylvania.  

Christine Davis Consultants, Inc. (CDC) was retained by Taylor Engineering of 

New Castle, Pennsylvania to prepare this document.  This report has been 

prepared in support of the Section 106 consultation process. 
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2.0 DESCRIPTION OF THE PROPOSED UNDERTAKING 

 The proposed project involves the Miller Farm Road Bridge over Oil Creek 

in Oil Creek and Cherrytree Townships, Venango County, Pennsylvania 

(Appendix I).  This project is being sponsored by Venango County with support 

from the Pennsylvania Department of Transportation, District 1-0 (PENNDOT) and 

the Federal Highway Administration (FHWA).  

 The Miller Farm Road Bridge is posted with a weight limit of 7 tons and is 

considered structurally deficient mainly due to its inadequate load carrying capacity.   

In addition, the current bridge railing, 2 inch pipe attached to the truss members, 

does not meet the current safety standards.  The superstructure has a National 

Bridge Inspection Standards (NBIS) rating of 5.  Miller Farm Road (T-635) is 

classified as a rural, local road and the ADT is 100 vehicles per day.  

Purpose 

   The purpose of the project is to address the structural deficiencies of the 

Miller Farm Road Bridge to provide safe and efficient access across Oil Creek to 

serve local residences, emergency services, etc. 

Need 

 The safety performance of the Miller Farm Road Bridge, a single lane steel 

through truss located in Oil Creek State Park, is considered deficient based on the 

structural capacity. 

 The owner of the bridge, Venango County, desires a minimum posting of 15 

tons to allow for emergency vehicles, school buses, smaller winter maintenance 
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vehicles, etc.  The existing bridge is posted with a weight limit of seven (7) tons.  

The member that controls the current posting is the stringers.  The weight limit 

restricts the access of emergency vehicles thereby diminishing the safety of the 

area residents.    
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3.0 PUBLIC INVOLVEMENT 
  
 A public meeting was held on July 26, 2010 to provide information about 

the Miller Farm Road Bridge project and to give the public an opportunity to 

provide any comments about the undertaking. The meeting was advertised in the 

local newspaper and individual invitations were sent to the Oil Region Alliance 

(ORA), Venango County Historical Society, and Oil Creek State Park, as well as 

adjacent land owners, local officials, township supervisors, and county 

commissioners.  Feedback Forms were made available to all attendees.  

Attendees were given the opportunity to submit the form at the end of the 

meeting or return it by mail.  As a result, two organizations, the Department of 

Conservation and Natural Resources, Bureau of State Parks (DCNR) and Oil 

Region Alliance (ORA), returned forms stating each was interested in becoming 

a Consulting Party for this project (Appendix IV).   

Mr. Jake Weiland, Park Manager of the Oil Creek State Park attended the 

Public Meeting as a representative of the park and DCNR.  Mr. Weiland returned 

a Feedback Form stating that the he wanted the project team to consider 

“recreation access to the East and West side of Oil Creek State Park…” and also 

consider “the Natural, Cultural and Historical resources surrounding the 

structure.”  He also stated “DCNR, Bureau of State Parks is supportive of the 

replacement alternative with a single lane bridge, constructed on the existing 

alignment, minimizing impact to the surrounded foot print.  An interpretive panel, 

describing the historical relevance of the replaced structure placed on each side 
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of the new bridge, available to motorized and non-motorized users, is highly 

suggested.  DCNR has no interest in owning the structure.” 
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4.0 AREA OF POTENTIAL EFFECT AND HISTORIC 
PROPERTIES 

 
The area of potential effect (APE) encompasses approximately 6967.7 

square (sq) meters (m) (75,000 sq feet or 1.7 acres) and has been established in 

accordance with 36 CFR 800.2 and 36 CFR 800.16 (Appendix I).  The APE is 

approximately 1500 feet long (north-south limits) and 50 feet wide (east-west 

limits) and includes the limits of approach work on each side of the bridge.   

The APE was submitted by PENNDOT on January 26, 2010.  The 

Pennsylvania Historic and Museum Commission/Bureau for Historic Preservation 

(PHMC/BHP) concurred with the boundaries of the APE on February 16, 2010 

(Appendix III).    

On June 15, 2010, PENNDOT submitted a Negative Survey Form for 

archaeological resources.  The report concluded that the project will have no 

effect on archaeological resources and that no further archaeological studies will 

be necessary (Appendix III). 

The Miller Farm Road Bridge is the only NRHP-eligible resource within 

the APE (Appendix I).  The rural setting is sparsely developed and forested.  No 

other buildings are within the line of sight of the bridge; however, the Oil Creek 

Railroad, an NRHP-eligible resource, is located immediately south of the bridge.  

In addition, the bridge is located within the Oil Creek State Park and within the Oil 

Region National Heritage Area.   
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4.1 DESCRIPTION OF MILLER FARM ROAD BRIDGE  
 
 Miller Farm Road Bridge was constructed in 1888 by the Massillon Bridge 

Company of Massillon, Ohio.  This single-lane, single-span, pin-connected Pratt 

thru truss is 154 feet long and 16.2 feet wide.  The trusses have built-up upper 

chords and verticals.  The lower chords and diagonals are eye bars.  The 

verticals and portal struts have lattice bracing with decorative sun bursts in the 

top corners of each portal.  There are inclined end posts.  The original pole 

railings remain.  The steel superstructure rests on ashlar abutments with flared 

wingwalls.  This bridge presumably replaces an earlier bridge at the same 

location and the abutments may be from that bridge.   

According to a plaque placed near the bridge, Miller Farm Road Bridge 

was rehabilitated in October 2000 when the deck was replaced. No other major 

work was done.  

4.2 SIGNIFICANCE OF MILLER FARM ROAD BRIDGE 
 

The Miller Farm Road Bridge retains integrity and the builder is 

documented.  The bridge was built in 1888.  It is eligible under Criterion C as a 

historically and technologically significant early example of its technology.  “One 

of 16 surviving pin connected truss bridges in Venango County, the bridge stands 

out as a complete example of its type and design.  Adding to its significance is 

the documentation to the Massillon Bridge Company of Massillon Ohio, a 

regional fabricator of metal truss bridges” (A. G. Lichtenstein & Associates, Inc.  

1998).   
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5.0 PROJECT ALTERNATIVES  
 
NO BUILD ALTERNATIVE 

The existing steel through truss bridge, located within Oil Creek State 

Park, is considered structurally deficient mainly due to its inadequate load 

carrying capacity.  This alternative would maintain the Miller Farm Road Bridge 

as it exists and as it would normally be maintained without providing any major 

long-term improvement.  Deterioration of the structural members will continue 

and result in further loss of load carrying capacity.  School/tour buses, 

maintenance vehicles, fire trucks, and other emergency vehicles will continue to 

be restricted from using the bridge due to the posted weight limit.   

REHABILITATION ALTERNATIVE 

This alternative considers rehabilitating the existing bridge to improve its 

load carrying capacity.  The existing steel through truss bridge is posted with a 

weight limit of seven (7) tons based on a structural analysis completed in 2004.  

The rehabilitation would have to be completed without altering the bridge’s 

proportions, materials, or character defining features in accordance with the 

criteria established by the Secretary of the Interior.  The condition of the Miller 

Farm Road Bridge is summarized below. 

Deck 

The deck is in satisfactory condition.  It was given a Condition Rating of 

6 during the National Bridge Inspection Standards (NBIS) inspection completed 

in 2010.  The deck is constructed of 2” x 4” timbers.  There are two small areas 
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that exhibit fire damage and there are minor splits and splintering at scattered 

locations. 

Superstructure   

The superstructure is in fair condition.  It was given a Condition Rating of 

5 during the NBIS inspection completed in 2010.  The outside 2’ of the 

floorbeams is covered with light to moderate surface rust.  The stringers have 

light to moderate rust with minor pitting.  There is minor section loss on the 

bottom chords around the bottom pins (right truss).  The inside member of the 

diagonal between L4 and U5 on the right side is loose with a similar condition at 

L3-U4 right.  The portals/bracing are covered with scale rust and have minor 

pitting.  The existing bearings are in poor condition.  The paint system is in poor 

condition with areas of loose and peeling paint.   

It should be noted that the overall Condition Rating of 5 is based on 

standard NBIS inspection Condition Rating codes.  

Substructure 

The substructure is in satisfactory condition.  It was given a Condition 

Rating of 6 during the NBIS inspection completed in 2010.  The near abutment 

sandstone wings are in satisfactory condition.  The fixed end cap stones are 

missing.  Minor movement was noted in some of the stones.  The stone 

abutment stem is also in satisfactory condition with minor missing or loose 

mortar.  No settlement was observed.  The footing was below the streambed and 

could not be inspected.  No scour or undermining of the abutments or wings was 
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noted.  The far abutment and adjacent wingwalls are in the same satisfactory 

condition.   

Current condition photographs of the Miller Farm Road Bridge are located 

in Appendix II. 

Load Carrying Capacity Evaluation 

Miller Farm Road Bridge is currently posted at seven (7) tons.  Postings 

are based on the member with the lowest load carrying capacity; therefore, even 

though the floorbeams are rated at 26 tons and the critical truss member, or the 

lowest load rated member, is rated at 15 tons, the member that controls the 

current seven (7) ton posting is the stringers because they are only rated for 

seven (7) tons.  For a rehabilitation project, Venango County would like the 

rehabilitated bridge to have a minimum posting of 15 tons to allow for emergency 

vehicles, school/tour buses, smaller winter maintenance vehicles, etc.  Vehicles 

weighing over 15 tons that could not use the rehabilitated structure would have to 

travel approximately 8 miles to detour around the bridge. 

To increase the weight limit of the structure to 15 tons, it would require the 

replacement of all of the stringers and the existing wood deck system.  The 

rehabilitation would most likely include a lightweight concrete deck to protect the 

steel below deck level and some type of standard barrier to protect the truss 

members from vehicle impact.   

Due to the age of the structure (123 years old), any rehabilitation option 

should include replacement of all of the floor beam hangers as well as all pins in 

the truss.  Based on the current Load Ratings of the existing truss members, the 
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heavier deck and bridge barrier would require the replacement or rehabilitation of 

50 percent of the truss members (36 out of 72) in order for each member to 

reach a Load Rating above the targeted 15 tons.  The required 

replacement/rehabilitation of these existing bridge components are not “simple” 

tasks when considering the shoring/stabilization that is required for the nearby 

existing bridge members.  These types of repairs are time consuming and 

expensive.  The entire structure would need to be blast cleaned and painted.  

Bridge cleaning and painting is also an extremely expensive undertaking due to 

the required containment and disposal of the blast waste (hazardous or non-

hazardous) and other current environmental protection requirements.  Due to the 

crevices between the lower chords, cleaning and painting is difficult and crevice 

corrosion and rusting would be expected within five (5) years of any 

rehabilitation. 

Sampling and testing of the existing steel should be performed to 

determine its composition and to verify analysis and assumptions.  Lastly, a 

thorough study should be completed to determine how to introduce redundancy 

of this fracture critical bridge.  Introducing redundancy could require additions to 

the truss that may affect the structure from a historic standpoint.   

Geometry and Safety Features Evaluation 

The existing bridge deck measures 15.9’, bridge rail to bridge rail.  The 

current bridge railing is 2” pipe attached to the truss members.  The gravel 

approaches are approximately 10’ in width.  The structure is located on a tangent 

section with a slight positive grade at the near approach and a steep negative 
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grade on the far approach.  There is also a curve to the right on the far approach.  

Miller Farm Road (T-635) is classified as a rural, local road and the ADT is 100 

vehicles per day.   

Due to the low ADT, a single lane 15’ bridge deck width is permissible 

according to current PENNDOT standards and the approach roadway geometry 

is adequate (horizontal and vertical curvature, sight distance, etc.).  However, the 

current bridge railing does not meet current safety standards.  If a standard 

concrete, crashworthy traffic barrier was added to each side, the remaining 

bridge deck width would be less than 15’ (14’ or even less) which does not meet 

the PENNDOT design criteria for a single lane bridge.   

REPLACEMENT OF EXISTING STRUCTURE 

The replacement of the bridge on the existing alignment would eliminate 

the substandard features of the existing bridge, specifically the load carrying 

capacity.  It is possible that the existing abutments can be reused by adding a 

cap on the top of each one. In addition, a pier would be added.  Form liners for 

the abutment caps and the pier may be used in an attempt to match the pattern 

of the existing stone abutments. Replacement would meet the needs of the 

project by addressing the structural deficiencies of the existing bridge and 

providing safe and efficient access across Oil Creek.  
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6.0 APPLICATION OF HISTORIC BRIDGE REHABILITATION/ 
REPLACEMENT GUIDELINES 

 
The four-step American Association of State Highway and Transportation 

Officials (AASHTO) guidelines for the rehabilitation and replacement of historic 

bridges (AASHTO 2007) has been applied as follows:  

UNDERSTANDING WHAT MAKES A BRIDGE HISTORICAL 

Historically Significant Members/Components of the Miller Farm Road Bridge:  

• Pin-Connections 

• Configuration of Pratt thru truss 

Members/Components of the Miller Farm Road Bridge That Are Not Vital to 

Retain: 

• Deck 

• Substructure 

• Stringers and floorbeams 

• Exact dimension and strength of structural steel 

• Existing railings if replaced with compatible ones that meet safety 
considerations and reflect the original design 
 

APPLYING STRUCTURAL AND FUNCTIONAL CONSIDERATIONS 

Analysis of Structure Condition and Waterway Adequacy 

Deck 

The deck is in satisfactory condition.  It was given a Condition Rating of 6 

during the National Bridge Inspection Standards (NBIS) inspection completed in 

2010.  The deck is constructed of 2” x 4” timbers.  There are two small areas that 
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exhibit fire damage and there are minor splits and splintering at scattered 

locations. 

Superstructure   

The superstructure is in fair condition.  It was given a Condition Rating of 5 

during the NBIS inspection completed in 2010.  The outside 2’ of the floorbeams 

is covered with light to moderate surface rust.  The stringers have light to 

moderate rust with minor pitting.  There is minor section loss on the bottom 

chords around the bottom pins (right truss).  The inside member of the diagonal 

between L4 and U5 on the right side is loose with a similar condition at L3-U4 

right.  The portals/bracing are covered with scale rust and have minor pitting.  

The existing bearings are in poor condition.  The paint system is in poor condition 

with areas of loose and peeling paint.   

It should be noted that the overall rating of 5 is based on standard NBIS 

inspection condition rating codes and does not represent a more detailed 

member by member rating that would be applicable in an element level 

inspection. 

Substructure 

The substructure is in satisfactory condition.  It was given a condition 

rating of 6 during the NBIS inspection completed in 2010.  The near abutment 

sandstone wings are in satisfactory condition.  The fixed end cap stones are 

missing.  Minor movement was noted in some of the stones.  The stone 

abutment stem is also in satisfactory condition with minor missing or loose 

mortar.  No settlement was observed.  The footing was below the streambed and 
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could not be inspected.  No scour or undermining of the abutments or wings was 

noted.  The far abutment and adjacent wingwalls are in the same satisfactory 

condition.   

• NBIS Rating = 5 

Analysis of Load-Carrying Capacity 

Miller Farm Road Bridge is currently posted at seven (7) tons.  The 

member that controls the current seven (7) ton posting is the stringers because it 

is the lowest rated member.  The floorbeams are rated at 26 tons and the critical 

truss member is rated at 15 tons.  For a rehabilitation project, Venango County 

would like the rehabilitated bridge to have a minimum posting of 15 tons to allow 

for emergency vehicles, school/tour buses, smaller winter maintenance vehicles, 

etc.  Vehicles weighing over 15 tons that could not use the rehabilitated structure 

would have to travel approximately 8 miles to detour around the bridge. 

To increase the weight limit of the structure to 15 tons, it would require the 

replacement of all of the stringers and the existing wood deck system.  The 

rehabilitation would most likely include a lightweight concrete deck to protect the 

steel below deck level and some type of standard barrier to protect the truss 

members from vehicle impact.   

Due to the age of the structure (123 years old), any rehabilitation option 

should include replacement of all of the floor beam hangers as well as all pins in 

the truss.  Based on the current ratings of the existing truss members, the 

heavier deck and bridge barrier would require the replacement or rehabilitation of 

50 percent of the truss members (36 out of 72) in order for each member to rate 
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above the targeted 15 tons.  The required replacement/rehabilitation of these 

existing bridge components are not “simple” tasks when considering the 

shoring/stabilization that is required for the nearby existing bridge members.  

These types of repairs are time consuming and expensive.  The entire structure 

would need to be blast cleaned and painted.  Bridge cleaning and painting is also 

an extremely expensive undertaking due to the required containment and 

disposal of the blast waste (hazardous or non-hazardous) and other current 

environmental protection requirements.  The option of removing and transporting 

the bridge to a shop for rehabilitation, cleaning, and painting was examined; 

however, this option is more costly than completing the rehabilitation work in 

place.  Due to the crevices between the lower chords, cleaning and painting is 

difficult and crevice corrosion and rusting would be expected within five (5) years 

of any rehabilitation. 

Sampling and testing of the existing steel should be performed to 

determine its composition and to verify analysis and assumptions.  Lastly, a 

thorough study should be completed to determine how to introduce redundancy 

of this fracture critical bridge.  Introducing redundancy could require additions to 

the truss that may affect the structure from a historic standpoint.   

• Load carrying capacity is deficient and cannot be improved 

Analysis of Geometry and Safety Features 

The existing bridge deck measures 15.9’, bridge rail to bridge rail.  The 

current bridge railing is 2” pipe attached to the truss members.  The gravel 

approaches are approximately 10’ in width.  The structure is located on a tangent 
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section with a slight positive grade at the near approach and a steep negative 

grade on the far approach.  There is also a curve to the right on the far approach.  

Miller Farm Road (T-635) is classified as a rural, local road and the ADT is 100 

vehicles per day.   

Due to the low ADT, a single lane 15’ bridge deck width is permissible 

according to current PENNDOT standards and the approach roadway geometry 

is adequate (horizontal and vertical curvature, sight distance, etc.).  However, the 

current bridge railing does not meet current safety standards.  If a standard, 

crashworthy traffic barrier was added to each side, the remaining bridge deck 

width would be less than 15’ (14’ or even less) which does not meet the 

PENNDOT design criteria for a single lane bridge.   

This alternative does not appear to be prudent due to the following reasons: 

• Future maintenance costs of the steel truss structure 

• The lack of redundancy in the structure 

• The excessive cost required to blast clean and paint the existing bridge, 
located over Oil Creek 
 

• The excessive cost to replace all truss pins and floor beam hangers and to 
replace or rehabilitate 50 percent of the existing truss members   
 

• The rehabilitated bridge’s deck width does not meet the PENNDOT Single 
Lane Bridge Design Criteria for bridge deck width (15’ minimum)  
 

• Geometry is sufficient; however, safety features are deficient and 
cannot be improved in a way that meets the project purpose and 
need 
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HISTORICAL AND ENVIRONMENTAL CONSIDERATIONS 

There are no known environmental constraints associated with this 

project.  The required work needed to address the deficiencies in the existing 

structure exceeds what is generally considered as prudent.  Rehabilitation of the 

existing structure is not prudent because it will not meet the project purpose of 

providing a safe access across Oil Creek. Rehabilitation will not provide a safe 

access across Oil Creek because providing the necessary crashworthy traffic 

barrier will cause the bridge width to be inadequate.  A bridge that is too narrow 

does not meet current safety standards.  In addition, the rehabilitation work is not 

prudent because it will be too cost prohibitive (Appendix V).   No prudent and 

feasible alternative exists to keep the bridge and address the structural 

deficiencies of the bridge to provide safe and efficient access across Oil Creek.  

Since this project involves minimal roadway approach work, the project need and 

purpose are appropriate for this setting. 

• There are no methodologies that achieve the project goals of 
addressing the structural deficiencies of the existing bridge to 
provide safe and efficient access across Oil Creek while 
preserving what makes the bridge historic 
 

APPLYING THE DECISION-MAKING THRESHOLDS 

Feasible and Prudent  

 The only feasible and prudent alternative that meets the project purpose 

and need of addressing structural deficiencies to provide a safe and efficient 

crossing at this location is the Replacement Alternative.  The No Build Alternative 

is not feasible and prudent because it results in the continuation of severe safety 

problems and structural deficiencies.  The Rehabilitation Alternative is feasible; 
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however, it is not prudent because the bridge cannot be made adequate.  The 

bridge will have a substandard width.  In addition, the Rehabilitation Alternative is 

not prudent because it results in extraordinary initial and life cycle costs.  

Application of Thresholds Based on Aspects of Adequacy 

The superstructure of the Miller Farm Road Bridge has an NBIS rating of 5 

and is classified as a Group III bridge.  In Group III bridges, the load carrying 

capacity is inadequate but the superstructure/substructure and geometry are 

adequate.  The load carrying capacity is less than design requirements and it is 

not possible to rehabilitate the bridge to meet capacity requirements in a cost 

effective manner.  The bridge roadway width is equal to the approaches but, if 

the railing is improved, the width of the bridge will no longer meet the design 

requirements.   
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Appendix I 
MAPPING 



PROJECT LOCATION

REFERENCE:
PENNSYLVANIA
TRANSPORTATION MAP

Christine Davis Consultants, Inc.
REHABILITATION FEASIBILITY STUDY APPENDIX I

Project Location
MILLER FARM ROAD BRIDGE PROJECT

VENANGO COUNTY BRIDGE NO. 34 CARRYING S.R. 7212,
SECTION L00 OVER OIL CREEK, ER#2010-8015-121

Oil Creek and Cherrytree Townships, Venango County, Pennsylvania



AREA OF POTENTIAL EFFECT

Area of Potential Effect (APE)
MILLER FARM ROAD BRIDGE PROJECT

VENANGO COUNTY BRIDGE NO. 34 CARRYING S.R. 7212,
SECTION L00 OVER OIL CREEK, ER#2010-8015-121

Oil Creek and Cherrytree Townships, Venango County, Pennsylvania

REFERENCE:
USGS 7.5 MINUTE QUADRANGLE
TITUSVILLE SOUTH, PA 1968
(PHOTOINSPECTED 1977)
(PHOTOREVISED 1973)

APPENDIX IChristine Davis Consultants, Inc.
REHABILITATION FEASIBILITY STUDY



REFERENCE:
TAYLOR ENGINEERING
2009

Christine Davis Consultants, Inc.
REHABILITATION FEASIBILITY STUDY APPENDIX I

Miller Farm Road Bridge
MILLER FARM ROAD BRIDGE PROJECT

VENANGO COUNTY BRIDGE NO. 34 CARRYING S.R. 7212,
SECTION L00 OVER OIL CREEK, ER#2010-8015-121

Oil Creek and Cherrytree Townships, Venango County, Pennsylvania



 

   

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Appendix II 
PHOTOGRAPHS 



 

   

 
PHOTO 1: NORTHERN APPROACH, LOOKING SOUTH 

 
PHOTO 2: SOUTHERN APPROACH, LOOKING NORTH 



 

   

 
PHOTO 3: WEST ELEVATION, LOOKING EAST 

 
PHOTO 4: FLOORBEAMS, HANGERS, AND ABUTMENT 



 

   

 
PHOTO 5: BRIDGE RAILING AND PIN CONNECTION 



 

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix III 
PREVIOUS SECTION 106 CORRESPONDENCE 
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