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ABSTRACT 

On behalf of Amtrak, WSP USA Inc. (WSP) has prepared an addendum to the supplemental Phase 
IA archaeological study for the Frederick Douglass Tunnel, B&P Tunnel Replacement Program 
(Program) in Baltimore, Maryland. This addendum has been prepared to assess the archaeological 
sensitivity of additional areas that have been added to the program limits of disturbance (LOD) 
since the completion of the supplemental Phase IA archaeological study in 2023. This addendum 
report focuses on the construction of belowground utilities located outside the Program’s 
previously defined Archaeological Area of Potential Effects (APE-Archaeology) in the vicinity of 
the Intermediate Ventilation Facility. 

The proposed Program will replace the 1.4-mile-long rail tunnel located along the Northeast 
Corridor in Baltimore. The B&P (Baltimore & Potomac) Tunnel is owned by Amtrak and used for 
regional and Acela intercity passenger trains, Maryland Area Rail Commuter passenger trains, and 
Norfolk Southern Railway freight trains. The Program extends between and does not include 
Baltimore Pennsylvania Station (B-3727) and North Franklintown Road and consists of a tunnel 
extending along a gradual arc for approximately 2 miles. 

To satisfy its responsibilities for the Program under Section 106 of the National Historic 
Preservation Act, as amended, and its implementing regulations (36 C.F.R. Part 800), including 
completing archaeological historic property identification and resolution of adverse effects on 
historic properties, the Federal Railroad Administration, in consultation with the other signatories 
and consulting parties, executed a Programmatic Agreement (PA) on March 2, 2017—Project 
Programmatic Agreement Among the Federal Railroad Administration, Maryland State Historic 
Preservation Officer, National Railroad Passenger Corporation, and Preservation Maryland 
Regarding the Baltimore & Potomac Tunnel Program, Baltimore City, Maryland—that requires 
identification and assessment of Program effects on archaeological historic properties. 

The initial Phase IA archaeological study was completed in 2015; however, the Project designs 
had not been sufficiently developed at that time to establish an APE-Archaeology. That study was 
therefore limited to the centerline of the alignments of each of the design alternatives. The 2015 
Phase IA study concluded that although large portions of the alignment alternatives have been 
disturbed, there was the potential for the presence of both precontact and historic archaeological 
sites within the alignments of each of the build alternatives. The 2015 study recommended that a 
supplemental Phase IA archaeological study be conducted once the Preferred Alternative was 
determined and the extent of anticipated ground-disturbing activities ascertained. 

In accordance with Program PA stipulations VI.B, VI.C.1 and VI.C.2, WSP completed a 
supplemental Phase IA archaeological study to determine the sensitivity for the presence of 
precontact and historic archaeological resources in the APE-Archaeology for the Selected 
Alternative for the Program. In addition, the supplemental Phase IA study included 
recommendations for further survey to identify archaeological resources in the APE-Archaeology. 
The supplemental Phase IA archaeological study was submitted to the Maryland Historical Trust 
(MHT) and the consulting parties for review on October 19, 2023. In an email dated November 
20, 2023, the MHT concurred with the report’s findings and recommendations. 
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Since the submission of the supplemental Phase IA archaeological study, the Project design 
continues to advance and certain new elements that require ground-disturbing activities extend 
outside the previously defined APE-Archaeology. For the purpose of this addendum to the 
supplemental Phase IA archaeological study, the LOD has been expanded in the vicinity of the 
proposed Intermediate Ventilation Facility by approximately 2 acres along North Avenue, Jordan 
Street, and Ducatel Street. WSP completed this addendum to the supplemental Phase IA 
archaeological study to incorporate the expanded APE-Archaeology and assess the sensitivity for 
the presence of precontact and historic archaeological resources in this expanded APE-
Archaeology, i.e., the additional areas where additional ground-disturbing activities are now 
proposed in the vicinity of the Intermediate Ventilation Facility. 

The review of available environmental and soil data, historical background research, the results of 
the Geographic Information System topographical analysis, and geotechnical survey data indicates 
that there is a low sensitivity for encountering precontact and/or historic archaeological resources 
in the expanded APE-Archaeology. The prior modification of the landscape within the expanded 
APE-Archaeology at the Intermediate Ventilation Facility consisted of substantial ground 
disturbance associated with urban development, transportation improvements, and construction of 
buried utilities. As a result of the extent of previous ground disturbance, there is a low potential 
for the presence of intact archaeological resources. No further archaeological survey is 
recommended for the expanded APE-Archaeology at the Intermediate Ventilation Facility. 
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I. INTRODUCTION 

A. PROJECT BACKGROUND 

On behalf of Amtrak, WSP USA Inc. (WSP) prepared an addendum to the supplemental Phase IA 
archaeological study for the Frederick Douglass Tunnel, B&P Tunnel Replacement Program 
(Program) in Baltimore, Maryland.1 This addendum has been prepared to assess the archaeological 
sensitivity of additional areas that have been added to the Program limits of disturbance (LOD) 
since the completion of the supplemental Phase IA archaeological study. This addendum report 
focuses on the construction of belowground utilities located outside the Program’s previously 
defined Archaeological Area of Potential Effects (APE-Archaeology) in the vicinity of the 
Intermediate Ventilation Facility (Figure 1). 

In accordance with National Environmental Policy Act (NEPA), the Federal Railroad 
Administration (FRA), as the lead federal agency, issued a Draft Environmental Impact Statement 
(DEIS) in December 2015 that evaluated the environmental impacts of three build alternatives 
(Alternatives 3A, 3B, and 3C) in comparison with the No-Build Alternative. The FRA issued a 
Final Environmental Impact Statement (FEIS) on November 25, 2016. A Phase IA archaeological 
study for the B&P Tunnel Replacement Program’s three build alternatives was completed in 2015 
in support of the DEIS (Shellenhamer and Kodlick 2015). The study found that areas with potential 
for both precontact and historic archaeological resources are present in the approximate alignments 
of each of the three alternatives but that the designs were not sufficiently advanced at that time to 
identify specific areas for archaeological survey or determine the effects on archaeological 
resources as a result of the undertaking. 

Based on the analysis of the Program’s potential environmental effects in the DEIS and public and 
agency comments, the FRA and the Maryland Department of Transportation (MDOT) identified 
Alternative 3B as the Preferred Alternative for the Program in the FEIS. The FRA issued the 
Record of Decision (ROD) in March 2017 for the Program, in which the FRA determined that the 
Preferred Alternative is the Selected Alternative for the B&P Tunnel Replacement Program. The 
FRA found that the Preferred Alternative, including the preferred Intermediate Ventilation Facility 
site, best fulfills the Purpose and Need for the Program while balancing impacts on the natural and 
human environment. In reaching this decision, the FRA considered the physical and operational 
characteristics and potential environmental consequences associated with the alternatives. 

To satisfy its responsibilities for the Program under Section 106 of the National Historic 
Preservation Act, as amended, and its implementing regulations (36 C.F.R. Part 800), the FRA 

 
 
1 B&P = Baltimore & Potomac. Since the execution on March 2, 2017, of the Project Programmatic Agreement Among 
the Federal Railroad Administration, Maryland State Historic Preservation Officer, National Railroad Passenger 
Corporation, and Preservation Maryland Regarding the Baltimore & Potomac Tunnel Project, Baltimore City, 
Maryland, Amtrak has renamed the project the “B&P Tunnel Replacement Program.” The change to the term Program 
reflects that the undertaking requires execution of multiple individual projects throughout the approximately 4-mile 
corridor to complete the envisioned scope of improvements. Therefore, the term Program will be used in future 
correspondence. Individual projects under the Program will be referred to as projects. This does not affect the validity of 
the Programmatic Agreement. 
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executed a legally binding Section 106 Programmatic Agreement (PA) for this Program on March 
2, 2017, entitled Project Programmatic Agreement Among the Federal Railroad Administration, 
Maryland State Historic Preservation Officer, National Railroad Passenger Corporation, and 
Preservation Maryland Regarding the Baltimore & Potomac Tunnel Program, Baltimore City, 
Maryland. The Program PA documents the detailed compliance process agreed upon by the 
signatories and invited signatories—the FRA, Amtrak, the Maryland State Historic Preservation 
Officer (Maryland Historical Trust or MHT), and Preservation Maryland—to satisfy the FRA’s 
responsibilities under Section 106 and to resolve adverse effects on historic properties in accordance 
with Section 106 for the Program. In accordance with the Program PA, Amtrak, in consultation with 
the signatories and other consulting parties, is required to identify and assess Program effects on 
archaeological historic properties. 

In accordance with Program PA stipulations VI.B, VI.C.1, and VI.C.2, WSP completed a 
supplemental Phase IA archaeological study to determine the sensitivity for the presence of 
precontact and historic archaeological resources in the APE-Archaeology for the Selected 
Alternative for the Program (Shellenhamer and Ward 2023). In addition, the supplemental Phase IA 
study included recommendations for further survey to identify archaeological resources in the APE-
Archaeology. The supplemental Phase IA archaeological study was submitted to the MHT and the 
Consulting Parties for review on October 19, 2023. In an email dated November 20, 2023, the MHT 
concurred with the report’s findings and recommendations for the completion of a geomorphology 
study in the vicinity of the south approach and a Phase IB/II archaeological study in the defined 
section of the proposed Intermediate Ventilation Facility. 

Since the submission of the supplemental Phase IA archaeological study, the Project design 
continues to advance, and certain new elements that require ground-disturbing activities extend 
outside the previously defined APE-Archaeology. WSP completed this addendum to the 
supplemental Phase IA archaeological study to determine the sensitivity for the presence of 
precontact and historic archaeological resources in the expanded APE-Archaeology located in the 
vicinity of the Intermediate Ventilation Facility, described below (see Figure 1; Figure 2). 

B. UPDATE TO THE AREA OF POTENTIAL EFFECTS 

During the supplemental Phase IA archaeological study, the APE-Archaeology was defined as 
approximately 150 acres comprising discontiguous areas of the proposed LOD, in which Program 
activities include open-cut excavation, construction staging areas, temporary access roads, and utility 
and stormwater management sites (Shellenhamer and Ward 2023). This included approximately 6 
acres at 900-940 West North Avenue, where the construction of the Intermediate Ventilation Facility 
is proposed (see Figure 1). For a summary of the Program description, please refer to Chapters I and 
II of the supplemental Phase IA archaeological study report (Shellenhamer and Ward 2023). 

The LOD within the roadway right-of-way (ROW) surrounding the Intermediate Ventilation 
Facility’s proposed location will be expanded for electric and storm sewer utility relocations and 
roadway improvements. The proposed streets in the expanded LOD include the following. 

• Ducatel Street (from Linden Avenue to Jordan Street); 
• Jordan Street (from Ducatel Street to West North Avenue); 
• West North Avenue (from Eutaw Place to Linden Avenue); and 
• Linden Avenue (from West North Avenue to 2014 Linden Avenue).  
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At the intersection of Eutaw Place and West North Avenue, the proposed work includes utility 
relocations for storm sewer, sanitary sewer, and electric as well as intersection upgrades. The 
proposed upgrades at this intersection consist of the installation of new Maryland State Highway 
Administration standard mast arm traffic signals and a standard traffic signal box installed at grade, 
sidewalk and crosswalk improvements, new accessible pedestrian signal poles, new traffic 
signage, and modifications to the island within W. North Avenue. 

Elsewhere within the expanded LOD, storm sewer relocations are proposed on Linden Avenue 
and in the remainder of West North Avenue, and electric utility relocations on Ducatel and Jordan 
streets. The majority of the relocations on Jordan Street will be aboveground on newly constructed 
utility poles or will use existing poles. Buried electric utilities are proposed within the ROW of 
Ducatel Street and underneath approximately 150 feet of Jordan Street starting at its intersection 
with Ducatel Street. 

The areas located within Linden Avenue and portions of West North Avenue and Jordan Street 
were previously assessed as part of the APE-Archaeology in the supplemental Phase IA study; 
however, approximately 2 acres are situated outside the previously delineated APE-Archaeology. 
These areas where additional ground-disturbing activities are now proposed constitute the 
expanded APE-Archaeology for this addendum report. 

C. PERSONNEL 

The Principal Investigator for the addendum study was Jason Shellenhamer (Registered 
Professional Archaeologist [RPA] 17875). Henry Ward (RPA 12205) served as Project Manager 
(see Appendix A). Historical research was carried out by Mr. Shellenhamer, and the Geographic 
Information System (GIS) cut-and-fill analysis and graphics production were performed by 
Jacqueline Horsford and Rose Micke. Mr. Shellenhamer prepared this document with assistance 
from Mr. Ward. Anne Moiseev served as technical editor. Mr. Shellenhamer and Mr. Ward meet 
the standards set out in the Secretary of the Interior’s Professional Qualification Standards for 
Archaeology (48 Federal Register 44738-44739, 36 C.F.R. Part 61) (United States Department of 
the Interior 1983). 
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II. METHODOLOGY 

This addendum to the supplemental Phase IA archaeological study serves to examine the expanded 
APE-Archaeology, which incorporates the expanded LOD that has been identified as the design 
of the Program has progressed. The study assesses the sensitivity for the presence of significant 
precontact and/or historic archaeological historic properties in the expanded APE-Archaeology 
and provides recommendations for further survey, if appropriate. 

A. DOCUMENTARY RESEARCH 

As part of the supplemental Phase IA archaeological study, research was conducted to establish 
precontact and historic contexts for the APE-Archaeology and to determine the existence of any 
previously recorded archaeological sites or historic properties in or adjacent to the APE-
Archaeology. Files available through the MHT’s Cultural Resource Information System (Medusa) 
were checked for the presence of recorded archaeological sites and historic properties within a 1.6-
kilometer (1-mile) radius around the APE-Archaeology. Additional background research for this 
addendum consisted of a review of pertinent primary and secondary sources, including land 
records, historical maps and atlases, and local and county histories available online and at the 
Maryland State Archives in Annapolis. Previous survey reports for archaeological investigations 
conducted in or near the APE-Archaeology were also obtained from the MHT Library, including 
Shellenhamer and Kodlick (2015), Ward et al. (2006), and Ward et al. (2013). Additional archival 
research was carried out at the Library of Congress in Washington, DC, and the Sheridan Libraries 
at Johns Hopkins University in Baltimore. The review of historical maps was a key component of 
the analysis of historic archaeological potential. 

This report does not include a historic context. The goal of this study was not to develop a historical 
and cultural synthesis of the APE-Archaeology but to provide an addendum planning document as 
the Program design advances. The reader is referred to the historical synthesis of the entire 
Program in WSP’s supplemental Phase IA archaeological study (Shellenhamer and Ward 2023). 

B. TOPOGRAPHIC ANALYSIS 

An updated elevation change analysis was conducted to include the expanded APE-Archaeology 
at the proposed location of the Intermediate Ventilation Facility. As in the supplemental Phase IA 
study, the analysis of the historical elevation in the APE was obtained from the Atlas of the City of 
Baltimore (Duncan 1897). The 1897 map was created by the Topographical Survey Commission 
of the City of Baltimore and consists of 39 separate topographic maps, with 5-foot contours, 
covering individual quadrants of a pre-defined grid system covering all the areas within the 
boundaries of the City of Baltimore prior to the city’s expansion in 1918. Each map was drawn 
based on individual surveys conducted over the five-year period from 1893 to 1897.  

By digitizing the contour lines from the 1897 atlas in the APE-Archaeology, the data were used to 
create a triangulated irregular network (TIN). The TIN was then used to create a digital elevation 
model (DEM) of the ground surface elevation in the APE-Archaeology prior to 1900. To account 
for the vertical datum shift since the creation of the atlas, 1.6 feet were subtracted from the 1897 
elevation values. A similar procedure was used for the modern (2021) elevation data, which are 
available through Baltimore City GIS Open Data as 2-foot interval contours. The difference 
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between the two DEMs was calculated, highlighting the topographic changes between the 
historical and modern maps. The modern elevations used in the analysis were an elevation dataset 
from the Baltimore City Department of Planning (Open Baltimore), published in 2021. The 2021 
dataset was derived using light detection and ranging (LiDAR) to support 2-foot contours and has 
an accuracy under 1.0 foot. The results of the comparative analysis of historic and modern 
elevation change was depicted on color-coded mapping and served as an aid in determining the 
likelihood of encountering intact cultural deposits within the expanded APE-Archaeology at the 
Intermediate Ventilation Facility. 

C. REVIEW OF GEOTECHNICAL DATA 

Boring logs from the 2017 B&P Tunnel Preliminary Engineering Geotechnical Data Report were 
reviewed to assess the potential subsurface integrity of the expanded APE-Archaeology (Appendix 
B). The geotechnical borings were completed as part of the Phase 1 and Phase 2 Preliminary 
Design Subsurface Investigation Program conducted by WSP/Parsons Brinckerhoff /Parsons Joint 
Venture (PB/P JV). All borings were drilled vertically using truck-mounted drill rigs as well as 
all-terrain vehicle drill rigs. All borings were soft dug to a minimum depth of about 6 feet and a 
maximum depth of 10.5 feet to clear existing utilities by means of vacuum extraction. Phase 1 
borings were typically advanced through overburden by means of 8-inch outside diameter (OD) 
hollow-stem augers. Phase 2 borings were typically advanced first with 7.6-inch or 8.25-inch OD 
hollow-stem augers to a depth less than or equal to 30 feet, then 6.5-inch OD steel casing was 
installed and drilling continued using the mud rotary method. Borings conducted during both Phase 
1 and Phase 2 were sampled at 5-foot intervals between the ground surface and top of rock using 
a standard split-barrel sampler with 2-inch OD and 1-3/8-inch inside diameter.  

As continuous samples were not taken, the data presented in the boring logs were not sufficient to 
determine accurately whether buried ground surfaces are present in the APE-Archaeology that 
have potential for containing intact archaeological resources. The data presented in the boring logs 
do provide useful information to ascertain the location and approximate depth of fill and other 
ground disturbance in the APE-Archaeology. 
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III. ENVIRONMENTAL SETTING 

A. PHYSIOGRAPHY AND GEOLOGY 

The expanded APE-Archaeology at the Intermediate Ventilation Facility is located in the Piedmont 
Plateau Province (Figure 3). The Piedmont Plateau Province is an area of varied topography, 
ranging from lowlands to ridges of moderate altitude and relief. The province is underlain by 
metamorphic and igneous rocks that range from Precambrian to Paleozoic in age. These rocks have 
been sheared, fractured, and folded by tectonic activity. The Fall Line, which is where the 
Piedmont Plateau Province descends steeply to the Coastal Plain, runs along the boundary for the 
Maryland Archaeology Research Units 7 and 14 (Figure 4). At the point where rivers and streams 
cross the Fall Line, falls and rapids are typically encountered. 

The expanded APE-Archaeology lies within the Potomac Group (Kp) formation (Figure 5). The 
Potomac Group consists of inter-bedded quartzose gravels, argillaceous sands, and white, dark 
gray, and multicolored silts and clays. These deposits date to the Cretaceous era. Overall, the 
Potomac Group reaches a thickness of 0 to 240 meters (0 to 800 feet). 

B. SOILS 

General soil mapping for Baltimore City (Figure 6) places the expanded APE-Archaeology at the 
Intermediate Ventilation Facility within the Urban Land Association (44UC) and Urban Land-
Joppa-Sassafras Association (14UB, 31UB) (Levin and Griffin 1998; United States Department of 
Agriculture-Natural Resources Conservation Service [USDA-NRCS] 2021).  

Urban Land Association soils are located in nearly level to moderately sloping areas of urban 
settings where more than 80 percent of the surface is covered by asphalt, concrete, buildings, or 
other impervious surfaces. This soil association represents approximately 20 percent of the land 
area in the city. Urban Land can be identified on all landscape positions of the Coastal Plain and 
the Piedmont Plateau and generally ranges from 2 to more than 1,000 acres in size. Typically, 
large areas are mostly composed of miscellaneous artificial fill. In some areas several feet of fill 
have been placed over streams, swamps, floodplains, and tidal marshes and are now almost 
completely covered by roads, buildings, or other structures. 

Urban Land-Joppa-Sassafras Association soils are very deep and excessively to well-drained soils 
that overlie sandy and/or gravelly sediments on the uplands of the city’s Coastal Plain. This 
association consists of 40 percent Urban Land, 15 percent Joppa soils, 10 percent Sassafras soils, 
and 35 percent minor soils. Joppa soils are excessively well drained, very deep, gravelly soils. 
Sassafras soils are very deep, well-drained, loamy soils. Both are generally found on rolling or 
hilly dissected sideslopes. The minor soils in this association include somewhat excessively 
drained Brandywine and Manot soils on steep sideslopes near major drainages; well-drained 
Chester soils on gentle slopes near drainages; moderately well-drained Mattapex, Beltsville, and 
Woodstown soils in upland depressions; Udorthents; and fluvents. 
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C. HYDROLOGY 

The expanded APE-Archaeology for the Intermediate Ventilation Facility is located in the Jones 
Falls watershed. Until the mid-nineteenth century a branch of an unnamed tributary of the Jones 
Falls was located south of the APE-Archaeology. The tributary extended east from that location, 
along the approximate alignment of present-day West North Avenue, and emptied into the Jones 
Falls in the vicinity of where the North Avenue Bridge crosses the stream. The Jones Falls stream 
is 28.8 kilometers (17.9 miles) in length (Baltimore County n.d.b.). It flows aboveground through 
Baltimore County but is channelized through much of the city in either a concrete-lined streambed 
or tunnel. The stream enters a tunnel beneath the Jones Falls Expressway (I-83) at North Avenue 
and flows into the Inner Harbor area of the Patapsco River near the intersection of Pratt Street and 
President Street. The Patapsco River has a watershed of 1,760 square kilometers (679 square 
miles). The last 16 kilometers (10 miles) of the river is a tidal estuary inlet of the Chesapeake Bay. 
The tidal area of the river is composed of the Northwest Harbor and Middle Branch of the Patapsco 
River (Baltimore County n.d.a). 
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IV. PREVIOUS ARCHAEOLOGICAL INVESTIGATIONS  
AND HISTORIC PROPERTIES 

A. PREVIOUS ARCHAEOLOGICAL STUDIES 

Review of cultural resources survey data maintained by the MHT on Medusa revealed that 13 
previous archaeological studies have been conducted within a 1.6-kilometer (1-mile) radius of the 
APE-Archaeology of the full Program (Figure 7; Table 1). Of those, five studies were located close 
to or within the expanded APE-Archaeology at the Intermediate Ventilation Facility. 

TABLE 1: PREVIOUS ARCHAEOLOGICAL INVESTIGATIONS  
WITHIN 1-MILE RADIUS OF PROGRAM APE-ARCHAEOLOGY 

 
STUDY No. REFERENCE 
Phase I Reconnaissance Survey of the Archeological Resources in the Proposed 
I-595 Corridor Between I-95 and I-170, Baltimore City, Maryland 

BC 6 Dinnel 1982* 

Preliminary Reconnaissance Survey of the Archaeological Resources in the 
Proposed I-70 Alignment Through Leakin and Gwynns Falls Park 

BC 26 Harrison 1977 

Orchard Street Church Archeological Monitoring BC 33 Weber 1984a 

Phase I/Phase II Archeological Reconnaissance Survey for the Gwynns Falls 
Sewer Interceptor, Baltimore, Maryland 

BC 34C Weber 1984b 

Phase I Archeological Survey of the Proposed 3.03-mile Phase 2 Gwynn Fall’s 
Pathway 

BC 126 Hill 2000 

Phase I Archeological Investigations of the proposed UMAB† Health Sciences 
Research Park, 800-900 West Baltimore Street, Baltimore, Maryland 

BC 151 Williams 2005 

Stage 1 Phase IB Archeology Technical Report, Red Line Light Rail Transit 
Project, City of Baltimore and Baltimore County, Maryland 

BC 184 Ward et al. 2013* 

Stage 1 Phase IB Archeology Interim Technical Report, Red Line Light Rail 
Transit Project, City of Baltimore and Baltimore County, Maryland 

BC 194 Ward et al. 2015* 

Phase IA Archeological Study, B&P Tunnel Project, Baltimore, Maryland  
[note: no location data available on Medusa, not shown on Figure 7] 

BC 195 Shellenhamer and Kodlick 
2015* 

Phase I Archaeological Survey for the Remington Avenue Bridge Replacement 
Project, City of Baltimore, Maryland 

BC 209 Hatch et al. 2018 

Supplemental Phase IA Archaeological Study Baltimore & Potomac Tunnel 
Replacement Program, Baltimore, Maryland [no location data available on 
Medusa, not shown on Figure 7] 

Number 
Pending 

Shellenhamer and Ward 
2023* 

* Study includes portions of the APE-Archaeology †University of Maryland, Baltimore 
 

An initial Phase IA archaeological study for the B&P Tunnel Replacement Program was completed 
in 2015 in support of the DEIS. At that time several alignment alternatives were under consideration. 
As designs had not been sufficiently developed at the time of the Phase IA study, the APE at that 
time was limited to the centerline of the alignments of each of the design alternatives. Given their 
cumulative linear extent and the stage of the Program at the time of the survey, it was deemed prudent 
to conduct an archaeological assessment study to acquire a comprehensive understanding of the 
archaeological sensitivity of all the proposed alternatives. The high-level survey was also performed  
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1. Previously Identified Historic Architectural Resources 

A review of the Maryland Inventory of Historic Properties (MIHP) forms on file at the MHT 
indicates that the expanded APE-Archaeology for the Intermediate Ventilation Facility primarily 
lies within the southwest corner of the Reservoir Hill Historic District (B-1379) (Figure 8). The 
Reservoir Hill Historic District (B-1379) was listed in the NRHP on December 23, 2004, and 
consists of 32 city blocks bounded by North Avenue, Mount Royal Avenue, Druid Park Lake 
Drive, and Madison Avenue. The majority of the properties are late nineteenth to early twentieth-
century rowhouses. The district includes other building types, such as mansions, multi-story 
apartment buildings, religious and commercial buildings, and public monuments. 

In addition to the historic district, the expanded APE-Archaeology extends within the boundaries 
of the Madison Park Medical Center (B-1379-6). Although the medical center building was 
constructed after the period of significance for the Reservoir Hill Historic District (1790 to 1941), 
it was determined individually eligible for listing in the NRHP on March 31, 2022. 

The expanded APE-Archaeology for the Intermediate Ventilation Facility also extends south of 
the original delineated APE boundary and crosses West North Avenue. As a result the new 
southern boundary of the expanded APE-Archaeology extends into the Bolton Hill Historic 
District (B-64). Listed in the NRHP on September 17, 1971, the Bolton Hill Historic District (B-
64) comprises 20 blocks bound by North Avenue, Mount Royal Avenue, Cathedral Street, Dolphin 
Street, and Madison Avenue. The historic district primarily consists of three-story brick rowhouses 
as well as several detached houses and religious buildings dating from the mid-nineteenth century 
to the years preceding World War I. 
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V. STUDY RESULTS 

A. CARTOGRAPHIC REVIEW 

Maps of Baltimore spanning the nineteenth and early twentieth centuries were selected to 
understand the history of development in the area and to assess the APE’s archaeological 
sensitivity. For the purposes of this study, the selected historical maps were imported and 
georeferenced into GIS. The locations of buildings, roads, and other improvements are 
approximate because historical maps are imprecise relative to modern coordinate systems; 
however, the historical information presented on the maps is useful in identifying the likelihood 
that historic archaeological resources may be present. 

Maps consulted include those listed below, selected based on their levels of detail, their estimated 
level of accuracy, their compatibility with one another and modern landmarks, and relevance to 
the developmental history in the APE-Archaeology. 

• Approaches to Baltimore, Maryland (Bache 1849/1865) 
• City Atlas of Baltimore, Maryland and Environs (Hopkins 1876) 
• Atlas of the City of Baltimore, MD (Duncan 1897) 
• Atlas of the City of Baltimore, Maryland (Topographical Survey Commission 1914) 

 
The cartographic review indicates that the area comprising the expanded APE-Archaeology at the 
Intermediate Ventilation Facility consisted of an undeveloped woodlot and pastureland outside the 
City of Baltimore until the early nineteenth century. The first evidence of development in the area 
does not appear on until the mid-nineteenth century. In 1849 three buildings are mapped within 
the boundary of the original APE-Archaeology at the Intermediate Ventilation Facility (Figure 9). 
In addition, an unnamed road is depicted extending northeast to southwest through the expanded 
APE-Archaeology along the approximate alignment of present-day Bloom Street. All three 
buildings are depicted in the southeast corner of the original APE-Archaeology, with the footprint 
of the largest extending into the expanded portion of the APE-Archaeology to the south, within 
present-day North Avenue. No additional buildings depicted on the 1849 map are located in the 
expanded APE-Archaeology. 

The vicinity of the proposed location of the Intermediate Ventilation Facility was part of the 
Reservoir Hill neighborhood by 1876 (Figure 10). The part of Bloom Street that previously 
bisected this portion of the APE-Archaeology was replaced by a city block owned by E. Whitman 
and is bound by North Avenue, Garden Street (now Lindon Avenue), Eutaw Street (now Eutaw 
Place) and Ducatel Street. Jordan Street, which currently bisects the city block, had not been 
constructed by 1876. The Hopkins map depicts a single wood-frame building in the APE-
Archaeology near the corner of Eutaw Street and North Avenue. The southern segment of the 
expanded portion of the APE-Archaeology was located entirely within North Avenue. The 
northern segment of the expanded APE-Archaeology extends through the center of the former 
Whitman block, bisecting a circular driveway and a portion of one small building that was present 
at the center of the block. The only area depicted as developed by 1876 is in the northernmost 
portion of the expanded APE-Archaeology at Ducatel Street. A portion of a building belonging 
to George W. Grail is depicted as extending into the APE-Archaeology within Ducatel Street;   
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however, its presence may be an unavoidable georeferencing error resulting from the level of 
accuracy inherent in historical maps. As currently planned, the expanded APE-Archaeology at 
Ducatel Street does not extend beyond the street ROW. 

Jordan Street was constructed by the time of the Duncan (1897) atlas (Figure 11). On the atlas 
map, the northern portion of the expanded APE-Archaeology extends north along Jordan Street 
and turns east where it meets Ducatel Street. The southern portion of the expanded APE-
Archaeology remains within North Avenue and its intersection with Eutaw Place. The atlas depicts 
the rail line for the city omnibus line extending through the center of North Avenue, and a wide 
landscaped median with gardens and pedestrian walkways in Eutaw Street, south of North Avenue. 
No buildings or other structures are shown in the expanded portion of the APE-Archaeology; 
however, four outbuildings are located adjacent to the alignment on Jordan Street. 

The Topographical Survey Commission (1914) map shows the expanded APE-Archaeology as 
unchanged from its depiction in 1897 (Figure 12). The expanded area to the north consisted of the 
paved Jordan and Ducatel streets. To the south, the expanded APE-Archaeology remains within 
the ROW for North Avenue, and portions of Eutaw Place with both the rail line and landscaped 
medians are still depicted. No additional improvements are shown in the expanded APE-
Archaeology in 1914. 

B. GIS TOPOGRAPHIC ANALYSIS 

The APE-Archaeology comprising the Intermediate Ventilation Facility was previously subjected 
to GIS topographic analysis as part of the Supplemental Phase IA study (Shellenhamer and Ward 
2023). The analysis was enlarged to the north and south for this addendum study to include the 
expanded APE-Archaeology. The analysis was conducted using 1897 and 2021 elevation data (see 
Chapter II.B). 

Figure 13 shows the results of the analysis. As the supplemental Phase IA archaeological study 
indicated, the model shows the modern elevation within the previously delineated APE-
Archaeology at the Intermediate Ventilation Facility as 3 or more feet lower in elevation than it 
was in 1897 (Shellenhamer and Ward 2023). The same decrease in elevation is present in the 
expanded APE-Archaeology to the south within North Avenue and its intersection with Eutaw 
Place, suggesting that this area was graded as the result of construction that occurred throughout 
the twentieth century. The expanded APE-Archaeology to the north along Jordan and Ducatel 
streets is depicted at the same or slightly higher elevation as in 1897. Although the model depicts 
some change in elevation in the expanded APE-Archaeology, the changes are within the margin 
of error in any cartographic analysis of this type. 

The analysis shows that the modern elevation has likely varied little since 1897, during which time 
the Reservoir Hill neighborhood was already well established. 

C. REVIEW OF GEOTECHNICAL DATA 

The logs for two previous geotechnical borings in the vicinity of the proposed expanded APE-
Archaeology at the Intermediate Ventilation Facility (Figure 14) were reviewed. Boring IVF-P2-
4 was located at approximately 920 West North Avenue, just west of Jordan Street. Boring IVF-
P2-6 was located on Ducatel Street, just east of its intersection with Jordan Street.  
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The logs indicate that beneath the top 2 feet of pavement and roadway base material, Boring IVF-
P2-4 encountered fine sand and silt to approximately 10 feet below ground surface (bgs), at which 
point the sand and silt became dense and mixed with gravel. 

Boring IVF-P2-6 encountered a similar mix of fine sand and silt soil to approximately 6.5 feet bgs. 
Below that point, clay subsoil with small amounts of silt were encountered to 12.5 feet bgs. The 
underlying soils were similar to those encountered at the same depth for Boring IVF-P2-4 and 
consisted of dense sand and silt with mixed gravels. The boring log documents no brick fragments 
or trace amounts of any other cultural material. 

D. SENSITIVITY ASSESSMENT 

Archaeological sensitivity is ranked as high, moderate, or low based on the correlation of a location 
with various favorable environmental characteristics and documented factors. From an 
environmental perspective, the factors contributing to precontact archaeological sensitivity often 
also apply to early historic archaeological sensitivity. 

In general, analysis of precontact site sensitivity for the Program considers landscape 
characteristics in or near the APE-Archaeology that are associated with documented precontact 
sites in the region and locally. Variables can include topography, proximity to water and resource 
catchment areas over time, soil characteristics, proximity to documented Native American trails 
or other areas of local and regional communication and exchange (e.g., navigable waterways), 
presence of natural landscape features (e.g., prominent ridges or hilltops), and proximity to lithic 
or clay source areas. 

High-sensitivity zones for precontact archaeological resources include level to gently sloping, 
well-drained, upland areas within 500 feet of surface water or wetlands and areas within 500 feet 
of previously recorded archaeological sites. Moderate-sensitivity zones for precontact 
archaeological resources are generally more than 500 feet from a freshwater source and 
characterized by moderately sloping topography and/or somewhat poorly drained soils. Poorly 
drained soils and steeply sloping topography are negatively correlated with precontact habitation 
and indicate low sensitivity for precontact archaeological resources. Previous ground disturbance, 
such as that related to construction, ground clearing, and grading, also lowers the sensitivity for 
archaeological resources. 

Historic site sensitivity depends on the relationship of the APE-Archaeology to local community 
development over time; historic transportation routes (e.g., roads, railroads, canals, rivers, etc.); 
the documentary record of residential, commercial, and institutional buildings; and the proximity 
to target historic resource areas (e.g., fall lines on rivers and streams where mills were established, 
quarry locations). 

Historic archaeological sensitivity is ranked as high in areas near the location of documented 
historic development and within 300 feet of early transportation routes and as low in areas with 
little record of historic land development. The presence of standing historic structures indicates a 
high probability for associated historic archaeological sites. Information obtained from 
cartographic evidence also contributes to assessments of historic archaeological sensitivity. 
Although early historical maps do not depict historic structures with accuracy, nineteenth-century 
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maps often record accurate details of settlement pattern, ownership, and occupation. The likelihood 
for historic archaeological resources to exist within the APE-Archaeology is high in areas that are 
in proximity to historic houses and outbuildings or in areas near early roads. 

1. Precontact Archaeological Site Sensitivity 

As discussed in the supplemental Phase IA study report, the APE-Archaeology at the Intermediate 
Ventilation Facility was assessed as having a low sensitivity for the presence of precontact 
archaeological resources (Figure 15). Although the geographical setting of this location near a 
springhead of the Jones Falls may have been an attractive location for Native Americans prior to 
the period of European colonization, the development of the Reservoir Hill neighborhood during 
the late nineteenth and twentieth centuries dramatically altered the former landscape and reduced 
the likelihood for the presence of intact precontact-period archaeological resources. Furthermore, 
the expanded APE-Archaeology lies entirely within the road ROW, and these locations were 
subjected to successive ground-disturbing activities since their construction in the nineteenth 
century. The construction of underground utilities, installation and removal of street car rail 
systems, and annual road and utility maintenance resulted in further ground disturbance. These 
disturbances were illustrated by the fill soils encountered during prior geotechnical testing in the 
area. As a result, the expanded APE-Archaeology at North Avenue, Ducatel Street, and Jordan 
Street is assessed as having a low sensitivity for precontact archaeological resources. 

2. Historic Archaeological Site Sensitivity 

Historical maps and atlases indicate that portions of the APE-Archaeology, including the expanded 
portion, were occupied by at least the mid-nineteenth century. Three buildings were mapped in 
this area in 1849 but were razed years later as a result of the construction of North Avenue. By 
1876 a new structure was located within the current alignment of Jordan Street, but it was also 
razed as urban development extended above North Avenue and new streets and alleyways were 
constructed to support the growth of the Reservoir Hill neighborhood. In the decades that followed, 
the areas in the expanded APE-Archaeology have remained paved roadways. The construction and 
maintenance of the roadways along with the construction of buried utilities in the ROW likely 
diminished any potential to encounter intact cultural deposits or features associated with the early 
to mid-nineteenth-century residences that were once located in these areas. As a result, the 
expanded APE-Archaeology at the Intermediate Ventilation Facility is assessed as having a low 
sensitivity for historic archaeological resources (see Figure 15). 
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Figure 15 has been redacted 
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VI. RECOMMENDATIONS 

The review of available environmental and soil data, historical background research, the results of 
the GIS topographical analysis, and geotechnical survey data indicates that there is a low 
sensitivity for encountering precontact and historic archaeological resources in the expanded APE-
Archaeology. The prior modification of the landscape within the expanded APE-Archaeology at 
the Intermediate Ventilation Facility resulted in substantial ground disturbance associated with 
urban development, transportation improvements, and construction of buried utilities. As a result 
of the extent of previous ground disturbance, there is a low potential for the presence of intact 
archaeological resources. No further archaeological survey is recommended for the expanded 
APE-Archaeology at the Intermediate Ventilation Facility. 
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VIII. LIST OF ABBREVIATIONS AND ACRONYMS 

APE    Area of Potential Effects 
APE-Archaeology  Archaeological Area of Potential Effects 
B&P    Baltimore & Potomac 
DEIS    Draft Environmental Impact Statement 
DEM    Digital Elevation Model 
GIS    Geographic Information System 
FEIS    Final Environmental Impact Statement 
FRA    Federal Railroad Administration 
LiDAR   Light Detection and Ranging 
LOD    Limits of Disturbance 
MDOT    Maryland Department of Transportation 
MHT    Maryland Historical Trust 
MIHP    Maryland Inventory of Historic Properties 
NEPA    National Environmental Policy Act 
NRCS    Natural Resources Conservation Service 
NRHP    National Register of Historic Places 
OD    Outside diameter 
PA    Programmatic Agreement 
PB/P JV    Parsons Brinckerhoff/Parsons Joint Venture 
Program   Frederick Douglass Tunnel, B&P Tunnel Replacement Program 
RPA    Register of Professional Archaeologists 
ROD    Record of Decision 
ROW    Right-of-way 
Section 106   Section 106 of the National Historic Preservation Act, as amended 
TIN    Triangulated Irregular Network 
USDA    United States Department of Agriculture 
UMAB   University of Maryland, Baltimore 
WSP    WSP USA Inc. 
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