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1.0 PURPOSE 
This document constitutes the Prehistoric Resources Treatment Plan (Treatment Plan) 
stipulated in the updated Section 106 Memorandum of Agreement (MOA) for the Dulles Corridor 
Metrorail Project (Project) dated August 2012. It addresses the approach that will be used in the 
mitigation of the archaeological deposits identified within the proposed Phase 2 corridor for the 
Extension to Dulles Airport/Route 722. The data recovery investigations, if approved, are 
intended to mitigate the impacts of the current project on the Early Archaic Dulles Rail #1 Site 
(44LD1496), which will be directly impacted by the current undertaking.  This Treatment Plan 
identifies the scope of the proposed Data Recovery investigations, including the field and 
analytical methods that will employed, provides a schedule for their implementation, and specific 
milestones for reviews by SHPO and consulting parties.  It is assumed that the Treatment Plan 
will serve as the basis for development of a Request for Proposals for design, fabrication, and 
installation of the proposed displays.  
 
It is the intent of the Metropolitan Washington Airports Authority (Airports Authority) to prepare, 
upon approval of the Treatment Plan, procurements for the implementation of the Data 
Recovery methods and reporting strategies detailed in this plan. All elements of the Treatment 
Plan are required, by the terms of the updated MOA, to be completed by the initiation of 
revenue service for Phase 2 of the Project. 
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2.0 BACKGROUND 
The Dulles Corridor Metrorail Project is a 23.1 mile (37.2 kilometer) extension of the Washington 
Metropolitan Area Transit Authority (WMATA) Metrorail system. The project is being constructed 
in two phases. The first phase, the Extension to Wiehle Avenue (Phase 1), is under construction 
and is anticipated to commence operations in 2014.  Preliminary engineering for the Extension 
to Dulles Airport/Route 722 (Phase 2) was completed in February 2012. Elements of Phase 2 
will include an electrically-powered rapid rail transit line operating in an exclusive right-of-way 
(ROW), with at-grade, aerial, and subway sections. Ancillary facilities will include stations and 
parking facilities, new and improved yard and shop facilities, and facilities for the distribution of 
electrical power and stormwater management. The Federal Transit Authority (FTA) is the lead 
agency and has determined the project constitutes a federal undertaking and was subject to 
compliance with Section 106 of the National Historic Preservation Act (NHPA) of 1966, as 
amended.   
 
Phase IB investigations for the Phase 2 corridor were originally conducted in 2004.  However, 
subsequent modifications to the proposed project corridor necessitated additional Phase IB 
investigations were completed in 2011.  During the 2011 survey investigations the Dulles Rail 
#1 site (44LD1596) was identified. Phase II investigations at this resource indicated that the site 
was potentially eligible for inclusion on the National Register of Historic Places (NRHP) under 
Criterion D, which applies to resources that possess the potential to provide significant 
information to the prehistoric or historic occupation of an area.  In September 2012, the 
Metropolitan Washington Airports Authority (Airports Authority), the FTA, the Federal Aviation 
Administration (FAA) and the Virginia Department of Historic Resources (as the State Historic 
Preservation Office or SHPO) entered into a Memorandum of Agreement (MOA) concerning the 
effects of the proposed undertaking on historical and archaeological resources. 
 
Four stipulations are enumerated in the MOA in association with the mitigation of the Dulles Rail 
#1 Site. The development and submittal of this Final Archaeological Resources Treatment Plan 
is the initial component in the mitigation of the current undertakings impacts to this resource. 
The remaining stipulations are dependent upon the approval of this plan by the SHPO and the 
FTA.  

2.1  Previous Archaeological Investigations 
The cultural resources investigations associated with this undertaking were initiated in 2003 
(Gray & Pape, Inc. 2004); however, subsequent modification to the projects proposed APE 
necessitated additional Phase IB survey investigations. These additional investigations were 
conducted by AECOM in January and February, 2011 (Mikolic 2011). These additional 
investigations for the Dulles Corridor Metrorail Project-Phase 2 consisted of the survey of seven 
areas (Lead Track, Lead Track East, Yard and Shop Area 1, Yard and Shop Area 2, Stockpile 
Area 1, Stockpile Area 2, and Stockpile Area 3) included within the Refined Locally Preferred 
Alternative (Figure 1).       
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Phase II testing was also conducted at three prehistoric sites identified during these 
supplemental Phase IB surveys. The Early to Late Archaic Dulles Rail #1 Site is one of these 
newly identified resources and was the only resource determined to possess the necessary 
integrity and associated artifact assemblage to provide significant information concerning the 
prehistoric occupation of this region. Based upon these findings, AECOM recommended this 
site as eligible for inclusion on the NRHP under Criterion D (Mikolic 2011:77). Both the VDHR 
and the FTA concurred with this recommendation, and a Memorandum of Agreement (MOA) 
has been developed to guide the mitigation of this resource. This Treatment Plan is a response 
to the stipulations in MOA concerning the Dulles Rail #1 Site (Appendix A).   

2.2  Previous Assessments of the Dulles Rail #1 Site (44LD1596) 
The Dulles Rail #1 Site is a small prehistoric site identified during Phase IB investigations in the 
Lead Track and Lead Track East sections of the currently proposed undertaking. The site 
encompasses a total area of 4.0 acres (ac) (1.6 hectares (ha.)) on a low terrace, roughly 3.3 to 
4.9 feet (1.0 to 1.5 m) above Horsepen Run (Mikolic 2011; Wagner 2011). The site area is 
divided by a low lying wetland area with evidence for prehistoric occupations identified on the 
terrace to both the northeast and southwest, with the most intensive occupation noted in the 
southwest (Figure 2). During the Phase IB investigations, 113 shovel tests were excavated 
within the defined site area. A total of 346 prehistoric artifacts was recovered from 82 (73.08%) 
of these shovel tests. In the northeast, 11 artifacts were recovered from six of the nine shovel 
tests excavated within the site boundaries, while to the southwest, 335 prehistoric artifacts were 
recovered from 76 of 104 excavated shovel tests. Based on this disparity in occupation 
intensity, all three of the Phase II tests units were positioned within the southwestern portions of 
the defined site (Figure 2). An additional 486 prehistoric artifacts were recovered during the test 
unit excavations. All of the diagnostic artifacts were recovered from test unit excavations, and 
indicate occupations dating to the Early Archaic (ca. 10,000 to 8,000 BP) and Late Archaic (ca. 
5000 to 3000 BP) periods. These diagnostic artifacts include two Early Archaic forms; a Palmer 
Corner Notched (Mikolic 2011:Photograph 3; Justice 1987:78-79; Coe 1964:67), and a form 
representative of the Kirk Corner Notched Cluster (Mikolic 2011:Photograph 2; Justice 1987:71-
82); and a Late Archaic Lamoka projectile point (Mikolic 2011:Photograph 2; Justice 1987:127-
130; Ritchie 1961:29-30). 
 
Artifacts were recovered from the ground surface, the plowzone (Ap horizon), and a series of 
underlying Bw horizons. The combined assemblage recovered from the site totals 830 artifacts, 
including 756 pieces of lithic debitage, 50 tools, and 24 pieces of fire-cracked rock.  
 
 

Table 1. Diagnostic Artifacts Recovered from the Dulles Rail #1 Site 
Projectile Point Type Age Stratum Material Count 
Lamoka  Late Archaic Ap Argillite 1
Palmer Corner Notched  Early Archaic Bw1 Rhyolite 1
Palmer corner/ Kirk corner-notched Early Archaic Ap Rhyolite 1
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A horizontal analysis of the distribution of artifacts identified during the Phase IB and II 
investigations identified two activity areas or concentrations. The first of these, Locus #1, is 
located in the northwestern portions of the site area and is centered on STPs 13-6, 13A-64, and 
13A-78. The second, Locus #2, is positioned around STPs 13-12 and 13-15 (see Figure 2).   
 
Locus #1 measures roughly 120 by 60 m (393 by 197 ft.) in size and encompasses an area of 
approximately 0.72 ha (1.78 ac.), accounting for 44.5% of the estimated site area. A total of 161 
artifacts was recovered from this locus during the shovel testing activities, accounting for 
46.53% of the artifacts recovered during the Phase IB investigations. When the Phase II 
excavation (TU 3) is factored into the total, 58.55% (n=486) of the assemblage was recovered 
from Locus #1. 
 
Locus 2 measures roughly 246 by 98 ft. (75 by 30 m) in size and encompasses an area of 
approximately 0.56 ac (0.23 ha.), accounting for 14.00% of the estimated site area. A total of 69 
artifacts was recovered from this locus during the shovel testing activities, accounting for 
19.94% of the artifacts recovered during the Phase IB investigations. When the Phase II 
excavation (TU 1) is factored into the total, 24.34% (n=202) of the assemblage was recovered 
from Locus #2.   
 
The vertical distribution of artifacts noted during the initial investigations at this site indicates a 
strong potential for an intact living surface. As noted above, the recovered diagnostic materials 
indicate both an Early and a Late Archaic occupation, with one of the Early Archaic artifacts 
recovered from the Bw1 horizon. The potential for intact Early Archaic deposits provides a 
unique research opportunity, thus the recommendation for Phase III investigations at the site. 
However, the artifacts were recovered from a cambic (Bw) horizon, which is a weakly developed 
inceptisol, and is atypical of the level of soil development expected for landforms dating to the 
early Holocene (Wagner 2011:4; Cremeens 2003). As a result, the current interpretation of the 
contexts at this site is somewhat problematic.  
 
Following the Phase II investigations, it was suggested that the Dulles Rail #1 Site most likely 
represents the remains of a campsite utilized by the native population during the Early and Late 
Archaic periods. It was further suggested that the most likely activities conducted at the site 
were processing of animal and plant resources gathered from the ecosystem surrounding 
Horsepen Run (Mikolic 2011:56).   
 
Although both Early and Late Archaic diagnostic materials were recovered during the Phase II 
investigations at this site, it is the potential for an intact Early Archaic occupation that elevates 
the research potential of this resource. The following context will focus exclusively on the Early 
Archaic period (10,000 - 8000 B.P.). Currently, little data is available concerning the Virginia 
Early Archaic and any information that can be recovered from the Dulles Rail #1 Site will prove 
useful in the understanding of this period of Virginia prehistory.  
 
The artifact assemblage provides some general insight into the activities conducted at the site, 
and the presence of apparently intact archaeological contexts underlying the plowzone indicates 
the site could provide significant information concerning the early Holocene occupation of the 
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area. The presence of projectile points and expedient tools within the assemblage would 
indicate that, at a minimum, faunal resources were exploited and perhaps processed here. 
However, since no cultural features were encountered, the current data allows only for 
generalizations concerning specific site functions.  As noted above, the distribution of artifacts at 
the Dulles Rail #1 Site indicates distinct horizontal and vertical patterning of cultural materials. 
There is the potential for an undisturbed cultural horizon immediately underlying the historic 
plowzone, and for horizontally discrete activity areas. Diagnostic artifacts recovered during the 
Phase II investigations indicate occupations dating from both the Early and Late Archaic 
periods. Unfortunately, geomorphological issues make the interpretations of these contexts 
problematic (Wagner 2011:4). However, if the integrity of these deposits can be confirmed and 
definitively linked to the Early Archaic period, this site will provide substantial insights into the 
prehistoric occupation of the region.  
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3.0 PLAN FOR THE ARCHAEOLOGICAL INVESTIGATIONS AND DATA 
RECOVERY 

There is currently minimal information available concerning the Early Archaic inhabitants of 
Loudoun County and the surrounding Piedmont of Northern Virginia. As a result, the Dulles Rail 
#1 Site provides a unique research opportunity and could provide important details concerning 
the Early Archaic inhabitants of this region. The data collected during the Phase IB and Phase II 
investigations provide some detail concerning the timing of the occupation and the vertical and 
horizontal extents of the site within the APE of the currently proposed undertaking. Although the 
total area for the Dulles Rail #1 Site is estimated to be roughly 4 ac.(1.6 ha), or 174,381 ft2 
(16,200 m2), the data recovery plan will focus on Loci 1 and 2 as defined during the Phase IB/II 
investigations and the surrounding areas. This eliminates the minor prehistoric scatter noted 
within the northeastern corner of the Lead Track East parcel (Figure 2). The remainder of these 
discussions will focus on the roughly 3.1 ac. (1.3 ha.) area of the site to the southwest of the 
wetland. This portion includes the 1.8 ac. (0.7 ha) area of Locus 1, the 0.6 ac. (0.2 ha.) area of 
Locus 2, and roughly 0.7 ac. (0.4 ha.) of low intensity occupation areas surrounding these loci. 

3.1 Research Design 
The research potential for the Dulles Rail #1 Site is dependent upon the integrity of the Early 
Archaic archaeological contexts identified during the Phase IB and II investigations previously 
conducted at the site. During these preceding investigations, an apparently intact context was 
identified within a Bw1 horizon extending from roughly 9.8 and 31.5 in. (25 to 80 cm) bgs. The 
horizon included a single Early Archaic Palmer Corner Notched projectile point (Justice 
1987:78-79; Broyles 1971). Additionally, an Early Archaic Kirk Corner Notched cluster (Justice 
1987:71-82) and a Late Archaic Lamoka (Justice 1987:127-130) were recovered from the 
overlying A/Ap/Apb horizons. The presence of the Early Archaic diagnostic materials suggests 
the site is representative of an intact occupation dating to this time period (Mikolic 2011). 
However, the artifacts were recovered from a weakly developed soil horizon that is not typical of 
the level of soil development expected for landforms dating to the early Holocene (Wagner 
2011:4; Cremeens 2003). As a result, the Data Recovery investigations will initially focus on 
confirming the geomorphological setting of the archaeological deposits. Assessing the other 
data sets that the site may provide concerning the Early Archaic occupation are a secondary 
consideration. These additional data sets include settlement systems, subsistence practices, 
and use of space through time. 

Research Domain 1: Site Formation and Taphonomy 
The position of the Dulles Rail #1 Site and the geomorphology noted during the Phase II 
investigations raises questions concerning the formation and interpretation of the archaeological 
deposits and soil development processes at the site. The positioning of the Early Archaic 
materials within an apparent intact Bw horizon is problematic. Cambic horizons are usually 
considered to be relatively young soils dating to the latter portions of the Holocene (Cremeens 
2003). In contrast, Early Archaic archaeological deposits are most frequently identified in more 
well developed, Early Holocene-aged, argillic or Bt horizons (Wagner 2011:14). Because of this 
apparent disconnect between the archaeological and geomorphological evidence, assessing the 
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geomorphological setting and age of the site’s archaeological deposits will be the primary focus 
of the Phase III investigations. The collection of datable materials for AMS dating to provide 
information on the age of the Bw1 horizon and its associated archaeological deposits will be a 
primary focus of the Data Recovery Investigations. Although minimal geomorphological 
investigations were conducted prior to the Phase II investigations, additional geoarchaeological 
investigations are also proposed. These will consider both the archaeological and 
geomorphological evidence, will assist in reconstructing the development of both the landform 
and site deposits, and will provide important information concerning the geomorphological 
setting of the site’s archaeological deposits.   

Research Domain 2: Settlement and Subsistence 
Early Archaic settlement and subsistence patterns throughout the eastern United States are for 
the most part poorly understood. Although Early Archaic diagnostic materials are frequently 
identified, intact, well-preserved cultural deposits from the Early Holocene are rarely 
encountered in upland locations, the preservation of organic materials is uncommon, and as a 
result, much of the information available for the reconstruction of Early Archaic settlement and 
subsistence patterns has been assembled using a patchwork of data obtained from disparate 
sites throughout the Mid-Atlantic and southeastern United States.  
 
Current models for Early Archaic settlement systems in the southeast and Mid-Atlantic are 
based upon data from the Atlantic Slope in the Carolinas and provide the best analogue for 
settlement systems within the current project area (Anderson and Hanson 1988; Anderson 
1996; Daniel 2001). The archaeological contexts available from the Dulles Rail #1 Site can 
assist in clarifying the details of Early Archaic settlement strategies within the Potomac drainage 
system and the northern Virginia Piedmont. Current data concerning Early Archaic subsistence 
activities are also fairly sparse. Analyses of faunal remains from a number of rockshelter 
occupations throughout the Midwest and southeastern United States indicate a more diversified 
diet than is assumed for the preceding Paleoindian period (Styles and Klippel 1996; Styles et al. 
1983), with a trend noted for increased exploitation of white-tailed deer and aquatic resources 
through the Early to Mid-Holocene (Styles and Klippel 1996). Based upon the assemblage 
collected during the Phase IB/II investigations, it is unlikely that the archaeological deposits at 
the Dulles Rail #1 Site possess the qualities needed for the preservation of organic remains. 
However; other data sets (e.g. use-wear, protein residue, and phytolith analyses) can be used 
to gather information concerning subsistence practices and diet composition. 

Research Domain 3: Use of Space 
Current literature provides little information on the use and/or organization of space within Early 
Archaic occupations. The horizontal distribution of artifacts noted following the Phase Ib/II 
investigations indicates two distinct artifact concentrations within the site boundaries and 
projectile points diagnostic of the Early Archaic were recovered from both of these loci. This 
indicates the potential for the simultaneous occupation of these areas. Whether these separate 
loci are due to formal organization and/or allocation of space or are just an artifact of multiple 
occupations of the same general location throughout the early Holocene cannot be determined 
using the currently available data. Additional information concerning the timing of these discrete 
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occupations and the nature of the activities conducted within both of these loci could assist in 
clarifying this issue. 

3.2  Data Recovery Methodology 
To evaluate the research questions posed above, the data recovery investigations at the Dulles 
Rail #1 Site will consist of focused field and laboratory investigations. The field investigations 
will consist initially of controlled hand excavations within the two defined areas of concentration 
(Loci 1 and 2), followed by the hand excavation of a series of test units and/or larger block 
excavations as required. Following the completion of the hand excavations, mechanical 
excavations will be undertaken to expose large areas of the site to address questions 
concerning site organization and to expose previously undefined features. Finally, 
geomorphological investigations will be undertaken to assist in reconstructing site and landform 
formation processes. 

3.2.1  Field Investigations 
The initial step in the Phase III investigations will consist of the establishment of a grid system. 
Once the grid is established, the Phase III investigations will consist of a staged approach hand 
excavation of a series of test units, mechanical stripping, and finally, trenching activities to allow 
for geomorphological investigations into both site and landform developmental processes. 
During the course of the field investigations, collection of special samples for flotation, pollen, 
phytolith, and protein residue analyses will be systematically collected for subsequent analysis.  

Hand Excavations 
Fieldwork will commence with the establishment of a grid system oriented north-south, roughly 
corresponding with the alignment of the shovel testing established during the Phase IB 
investigations, to facilitate the incorporation of these data into grid nomenclature. The grid 
system will measure roughly 1115 by 395 ft. (340 by 120 m), and will encompass all elements of 
the site to the west of the wetland.  
 
Following the establishment of the grid, controlled hand excavations will be completed in both 
Loci 1 and 2 as defined during the Phase IB and Phase 2 investigations.  An excavation sample 
of 20% is proposed for both of the identified Loci. However, only 1% of these excavations will be 
completed by hand. Based upon the boundaries defined during the Phase IB/II investigations, 
775 sq. ft. (72  m2 ) will be excavated by hand within Loci 1, and 248 sq. ft. (46 m2) in Loci 2. An 
additional 215 sq. ft. (40 m2) is set aside for the examination of low density occupation areas 
outside of the two defined loci. Initial excavations will consist of 24, 3.3- by 3.3-ft. (1- by 1-m) 
test units excavated at 65.6 ft. (20 m) intervals, roughly along the project’s north-south 
centerline and in two east-west perpendiculars within Loci 1 and 2. This will provide a 
stratigraphic cross section of the entire site area. Placement of the remaining excavations will 
be based upon the findings of the geophysical investigations and the judgment of the project 
archaeologist. The same methods will be used for all hand excavations, whether they are single 
units or part of a larger block excavation. Provenience during excavation will be maintained 
within individual 3.3- by 3.3-ft. (1- by 1-m) test units. Units will be excavated in arbitrary 3.9-in. 
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(10-cm) levels. If breaks in the natural (or cultural) stratigraphy are identified, then artifacts will 
be bagged separately by strata within levels.  Standardized field forms will be completed for 
each level, and maps and photographs of plan view and profiles will be taken as appropriate. 
 
During the excavations, soils samples will be systematically collected for later specialized 
analyses. Flotation samples of 2.6 gallons (10 liter) will be systematically collected from the Bw1 
horizon in selected excavations block. It is anticipated that 20 flotation samples will be collected 
during the hand excavations.  
 
Five 0.26 gal. (1 liter) soil samples will be collected from the Bw1 horizon for pollen and phytolith 
analysis following the completion of the block excavations. Sampling for these analyses will be 
taken from the wall of selected unit profiles. The samples will be provenienced by 4-in. (10-cm) 
levels within the stratum, and will be taken from the bottom level up to prevent contamination 
from overlying soils. As mentioned previously, it is anticipated that five samples will be collected 
for later pollen and phytolith analysis.   

Mechanical Excavations  
Mechanical excavation will be undertaken following the completion of the hand excavations to 
aid in subsurface feature identification. Mechanical excavation will be primarily restricted to Loci 
1 and 2. These investigations will be conducted to expose broad areas of the site to address 
questions of site organization and to expose features that could provide information concerning 
settlement and subsistence activities at the site as a whole. Mechanical excavation will be 
conducted as required in Loci 1 and 2, based upon the results of both the geophysical and hand 
excavations. It is estimated that a total of 19,400 sq. ft. (1800 m2) will be exposed during these 
investigations, with a minimum of 15,070 sq. ft (1400 m2) located within Loci 1 and the 
remaining 4.305 ft.2 (400 m2 ) in Loci 2.   
 
A backhoe with a 3-ft. (0.9-m) smooth bucket will be used for the removal of the overburden (Ap 
horizon). After removal of the overlying materials, the area will be shovel scraped to clear 
excess plowzone soil and provide a consistent exposure in plan view. All identified soil 
anomalies will be closely examined and potential cultural anomalies will be assigned feature 
numbers and be designated for further investigation.   

Feature Excavation 
All features encountered in tests units and the scraped area will be mapped and photographed 
in plan view prior to excavation. Features will be bisected and excavated in 2-in. (5-cm) levels to 
provide a profile. Profiles will be drawn and photographed, and the remainder of the feature will 
be excavated in levels. If internal stratigraphy is noted within the profile, these zones will be 
segregated during excavation and separate soil samples will be recovered from each zone. A 
2.6 gal (10-liter) soil sample will be removed from each feature for flotation analysis. All other 
excavated soils will be passed through a (1/4 in.) 0.64-cm. mesh hardware cloth, with any 
remains bagged by provenience. Where possible, carbon samples will be collected for dating 
purposes.   
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Geoarchaeological Investigations 
A geoarchaeologist, familiar with the soil development processes of the northern Piedmont of 
Virginia and the Potomac River Valley, will be consulted throughout the course of the field 
investigations. Specific research issues requiring geoarchaeological expertise include the 
development processes associated with the site deposits and the reconstruction of the paleo-
landform. These investigations will be restricted to examinations of the stratigraphy exposed in 
the block excavations and minimal amounts of trenching within the site boundaries. If 
necessary, trenching activities will be conducted following the completion of all hand 
excavations and mechanical stripping within the site boundaries.   

3.2.2  Prehistoric Laboratory Analysis 
The Early and Late Archaic occupations noted during the Phase IB and Phase II investigations 
at the Dulles Rail #1 Site both predate the earliest appearance of pottery in the region, which 
appears during the Early Woodland period (3000 – 2250 B.P.). Therefore, the suggested 
laboratory analysis concentrates on an assemblage composed of both chipped-stone and 
ground stone artifacts.   

3.2.3  Special Analyses 
Given the nature of the archaeological deposits present at the Dulles Rail #1 Site and their 
potential to provide significant data concerning the Early Archaic occupation within the Piedmont 
of northern Virginia, a number of specialized analyses will be used to aid in the interpretation of 
the site’s deposits. First among these is radiometric dating. In discussions with the VDHR, an 
assessment of the integrity of the Early Archaic deposits was defined as the most important 
aspect of the Data Recovery investigations. Radiometric dating is a requisite data source in 
assessing the integrity and age of the archaeological deposits identified within the Bw1 horizon.  
 
In addition to the radiometric dating, other special analyses that will prove useful in the 
interpretation of the site include paleobotanical analysis, pollen and phytolith analysis, 
microwear analysis, and protein residue analysis. Given the anticipated nature and age of these 
contexts, the proposed analyses will provide information that will assist in interpretation of all the 
research domains identified previously in this document, including; site function, seasonality of 
occupation, and generalized data concerning both settlement and subsistence practices. 
However, the applicability of these analyses is dependent upon the assessment of the integrity 
of the Early Archaic contexts at the site. Although samples for each of these additional analysis 
types will be systematically collected during the course of the field investigations, none will be 
submitted for processing until the integrity of the Early Archaic deposits have been confirmed. If 
the integrity of the site cannot be established, none of these samples will be submitted for 
further analyses.  

3.3  Project Reporting 
The documentation of the investigations will begin following the completion of the field 
investigations and concurrent with the analysis. The reporting of the field investigations will 
occur in three stages; a management summary, the formal cultural resources technical report, 
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and a public document suitable for distribution to the general community and other interested 
parties.   
 
The management summary will be provided two weeks following the completion of the field 
work. This document will provide a preliminary summary of the data recovery investigations, 
including the excavations, brief descriptions of any features encountered, a general summary of 
the classes and types of artifacts recovered, and preliminary assessment of the nature of the 
archaeological evidence encountered during the investigations. This document will not include 
any detailed information, nor will it include any documentation of the proposed special analyses.   
 
The Phase III technical report will be submitted for review six months following the completion of 
the field investigations. This report will meet all of the requirements set forth in the Secretary of 
the Interior’s Standards and Guidelines for Archeology and Historic Preservation. This report will 
provide a detailed summation of the investigations at the Dulles Rail #1 Site and its relevance to 
the understanding of regional prehistory. This report will provide a summation of all previous 
cultural resources research efforts associated with the current undertaking, an environmental 
and archaeological context for the site and surrounding region based upon current research 
within the area, a summation of the Phase III field investigations including the archaeological 
and geoarchaeological studies, a detailed accounting of all analyses conducted on the 
recovered artifact assemblage and collected samples, a summation of how the recovered data 
sets and special analyses address the research domains enumerated earlier in this document, 
and finally a concise synopsis of all efforts expended at the site and the site’s implications to 
regional prehistory. Additionally, an artifact inventory and all documentation associated with the 
proposed special analyses will be provided in a series of appendices at the end of the report. 
Once finalized, hard copies of this technical report and all appendices will be submitted to the 
VDHR for inclusion in their site files. 
 
One of the stipulations of the MOA requires that arrangements be made for the presentation of 
data collected during Phase III investigations to the public, focusing on the community or 
communities that may have interests in the results. Although the Phase III report will provide a 
detailed accounting of the Data Recovery investigations at the Dulles Rail #1 site, its technical 
nature does not translate well to the general public and certain information provided in this 
formal report is not suitable for public release (e.g. site location data). Therefore, in an effort to 
share the results of the investigations with the general public and other interested parties, public 
documentation appropriate for general release will be prepared. In the past, information of this 
nature has been disseminated in the form of pamphlets or softcover booklets. While these 
methods represent viable options for distribution of information to interested parties, the 
circulation of these document types is often limited. Other methods allow wider and easier 
access to a broader audience. Primary among these is the use of electronic media, such as the 
creation of an informational web page. It is suggested that both methods of documentation are 
appropriate and recommended for the presentation of the data recovered from the Dulles Rail 
#1 site. A hardcopy booklet is most appropriate for truly interested parties, who have more than 
a passing interest in the results of the investigations, while a web-based presentation will 
provide access to the broader public. 
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Although these disparate formats will require individual layouts, the information contained in 
both should be standardized and somewhat limited in scope. The information will address points 
pertinent to the understanding of the archaeological deposits encountered at the Dulles Rail #1 
site. First, the public documentation will provide a general synopsis of the prehistoric occupation 
of the region, with a focus on the Archaic period. Second, specific information concerning the 
investigations at the Dulles Rail #1 site will describe both the methods employed and the data 
recovered. Finally, the Dulles Rail #1 site data will be incorporated into current models of 
Archaic period lifeways to provide a snapshot of daily lives of the site’s inhabitants. 

3.4  Curation 
Curation of project materials, data, and artifacts generated and collected during all phases of 
investigation at the site (e.g. Phase IB, Phase II, and Phase III) will occur at the Virginia 
Department of Historic Resources facility in Richmond. The artifacts and associated 
documentation will be prepared for curation according to the standards described in 36 CFR 79. 
However, the Airports Authority has expressed some interest in the installation of a permanent 
interpretive display within the airport facility to present the information gathered during the 
investigations to the general public. If a display is deemed appropriate, this curation statement 
may require modifications.  
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4.0 IMPLEMENTATION OF TREATMENT PLAN 
The schedule for the completion of the Data Recovery Investigations is dependent upon the 
approval of this treatment plan; therefore, no definitive dates can be provided in this preliminary 
schedule. The preliminary schedule outlined in the MOA provides for a 30 day comment period 
for the VDHR and other consulting parties following the acceptance of this treatment plan by the 
FTA.  An additional 21 days will be required to address any comments prior to the submittal of a 
Final Prehistoric Resources Treatment Plan.  The FTA, SHPO, and other consulting parties will 
have 30 days to review this finalized document. 
 
Upon acceptance of the treatment plan and the concurrence of the FTA and VDHR that data 
recovery is the appropriate mitigation method, the Airports Authority will prepare and submit a 
data recovery plan as outlined in the MOA (120 days).  
 
Requests for Proposals, submittal and review of proposals, and contract negotiation with the 
winning contractor for the completion of the mitigation efforts presented in this plan will be 
completed in 120 days.  Following the acceptance of the data recovery plan, field work will be 
initialized two weeks (14 days) following the awarding of the contract and official Notice to 
Proceed.   
 
Field work is estimated to extend for a period of six weeks (30 days). The establishment of the 
site grid and clearing of any underbrush will be completed by the Principal Investigator, Field 
Director, Crew Chief, and a Field Technician in three days. The hand excavation of the test units 
proposed for the site will be completed by a crew consisting of the Principal Investigator, Field 
Director, Crew Chief and 18 Field Technicians in 3 weeks (15 working days), and the 
mechanical excavations will be completed by the same crew in a period of two additional weeks 
(10 working days).   
 
Following the completion of the field investigations, the analysis and reporting stage of the 
investigations will commence. A management summary providing an overview of the field 
investigations and preliminary recommendations/conclusions will be submitted to the Airports 
Authority, FTA, and VDHR two weeks (14 days) following the completion of the field work. The 
Draft Phase III technical report will be provided within 6 months (180 days) of the completion of 
the field investigations. The final report will be submitted 60 days following the receipt of all 
comments from the relevant reviewing agencies (e.g. FTA and VDHR). A public document will 
be assembled following the completion of the technical report. 
 
Curation of all project materials from the Dulles Rail #1 Site, including the Phase IB and Phase 
II artifacts and paperwork, will be completed within 60 days of the submittal of the final report. 
 
The following table identifies the steps required to implement the treatment measures and the 
time required to complete each step, without consideration of any unanticipated delays. 
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Previous Assessments of the Dulles Rail #1 Site (44LD1596) 
The Dulles Rail #1 Site is a small prehistoric site identified during Phase IB investigations in 
the Lead Track and Lead Track East sections of the currently proposed undertaking. The site 
encompasses a total area of 1.6 hectares [ha]) (4.0 acres [ac.]), on a low terrace, roughly 1.0 
to 1.5 meters (m) (3.3 to 4.9 feet [ft.]) above Horsepen Run (Mikolic 2011; Wagner 2011). 
The site area is divided by a low lying wetland area with evidence for prehistoric occupations 
identified on the terrace to both the northeast and southwest, with the most intensive 
occupation noted in the southwest (Figure B1). During the Phase IB investigations, 113 
shovel tests were excavated within the defined site area. A total of 346 prehistoric artifacts 
was recovered from 82 (73.08%) of these shovel tests. In the northeast, 11 artifacts were 
recovered from six of the nine shovel tests excavated within the site boundaries, while to the 
southwest, 335 prehistoric artifacts were recovered from 76 of 104 excavated shovel tests. 
Based on this disparity in occupation intensity, all three of the Phase II tests units were 
positioned within the southwestern portions of the defined site (Figure B2). An additional 
486 prehistoric artifacts were recovered during the test unit excavations. All of the diagnostic 
artifacts were recovered from test unit excavations, and indicate occupations dating to the 
Early Archaic (ca. 10,000 to 8,000 BP) and Late Archaic (ca. 5000 to 3000 BP) periods. 
These diagnostic artifacts include two Early Archaic forms; a Palmer Corner Notched 
(Mikolic 2011:Photograph 3; Justice 1987:78-79; Coe 1964:67), and a form representative of 
the Kirk Corner Notched Cluster (Mikolic 2011:Photograph 2; Justice 1987:71-82); and a 
Late Archaic Lamoka projectile point (Mikolic 2011:Photograph 2; Justice 1987:127-130; 
Ritchie 1961:29-30). 
 
Artifacts were recovered from the ground surface, the plowzone (Ap horizon), and a series of 
underlying Bw horizons. The combined assemblage recovered from the site totals 830 
artifacts, including 756 pieces of lithic debitage, 50 tools, and 24 pieces of fire-cracked rock. 
The majority of the debitage is composed of tertiary flakes (n=547 [72.35%]); with the 
remainder consisting of secondary flakes (n=97 [12.83%]), angular shatter (n=90 [11.90%]), 
primary flakes (n=15 [1.98%]), core fragments (n=6 [0.79%]), and unidentified flakes (n=1 
[0.13%]). Only 26 cortical flakes (3.44%) were identified. This fact, coupled with the high 
percentage of tertiary flakes, indicates that late stage biface reduction/tool manufacture and 
tool maintenance activities were the predominant knapping activities at the site.     
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Tools (n=50) recovered from during the Phase Ib/II investigations included projectile points 
(n=9 [18.00%]), preforms and unspecified bifaces (n=20 [40.00%]), scrapers (n=3 [6.00%]), 
a grinding slab (n=1 [2.00%]), an unspecified cobble tool (n=1 [2.00%]), and a variety of 
expedient tool forms (n=16 [32.00%]). The majority of the recovered projectile points were 
too fragmentary for identification; however; the recovery of three diagnostic projectile point 
forms indicates occupations dating to the Early and Late Archaic periods (Table 1). The 
identified Early Archaic artifacts include a Palmer Corner Notched (Mikolic 
2011:Photograph 3; Justice 1987:78-79; Coe 1964:67) and a form representative of the Kirk 
Corner Notched Cluster (Mikolic 2011:Photograph 2; Justice 1987:71-82). The latter was 
identified in the Phase IB report text as a Palmer corner/Kirk corner-notched. The Late 
Archaic occupation is represented by a Lamoka projectile point (Mikolic 2011:Photograph 2; 
Justice 1987:127-130; Ritchie 1961:29-30). The Kirk Corner Notched and Lamoka projectile 
points were recovered from the Ap horizon, while the Palmer Corner Notched was recovered 
from the Bw1 horizon, immediately underlying the plowzone.   
 
 

Table 2. Diagnostic Artifacts Recovered from the Dulles Rail #1 Site 
Projectile Point Type Age Stratum Material Count 

Lamoka  Late 
Archaic Ap Argillite 1

Palmer Corner Notched  Early 
Archaic Bw1 Rhyolite 1

Palmer corner/ Kirk corner-notched Early 
Archaic Ap Rhyolite 1

 
The predominant raw material type identified in the lithic assemblage (n=806) is quartz 
(n=537 [66.63%]) (Table 2). Other material types identified by their frequency of occurrence 
include rhyolite (n=121 [15.01%]), argillite (n=77 [9.55%]), chert, (n=25 [3.10%]) quartzite 
(n=22 [2.73%]), chalcedony (n=12 [1.49%]), jasper (n=6 [0.74%]), hornfels (n=3 [0.37%]), 
and soapstone (n=3 [0.37%]) (Table 2).   
 
 

Table 3. Raw Material Types Identified at the Dulles Rail #1 Site 
Raw Material Count Percent 
Quartz 537 66.63% 
Rhyolite 121 15.01% 
Argillite 77 9.55% 
Quartzite 22 2.73% 
Chert 25 3.10% 
Chalcedony 12 1.49% 
Jasper 6 0.74% 
Hornfels 3 0.37% 
Soapstone 3 0.37% 
Grand Total 806 100.00% 
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A horizontal analysis of the distribution of artifacts identified during the Phase IB and II 
investigations identified two activity areas or concentrations. The first of these, Locus #1, is 
located in the northwestern portions of the site area and is centered on STPs 13-6, 13A-64, 
and 13A-78. The second, Locus #2, is positioned around STPs 13-12 and 13-15 (Figure B2).   
 
Locus #1 measures roughly 120 by 60 m (393 by 197 ft.) in size and encompasses an area of 
approximately 0.72 ha (1.78 ac.), accounting for 44.5% of the estimated site area. A total of 
161 artifacts was recovered from this locus during the shovel testing activities, accounting for 
46.53% of the artifacts recovered during the Phase IB investigations. When TU 3 is factored 
into the total, 58.55% (n=486) of the assemblage was recovered from Locus #1. 
 
Locus 2 measures roughly 75 by 30 m (246 by 98 ft.) in size and encompasses an area of 
approximately 0.23 ha (0.56 ac.), accounting for 14.00% of the estimated site area. A total of 
69 artifacts was recovered from this locus during the shovel testing activities, accounting for 
19.94% of the artifacts recovered during the Phase IB investigations. When TU 1 is factored 
into the total, 24.34% (n=202) of the assemblage was recovered from Locus #2.   
 
When the raw material types associated with the artifacts recovered from these loci are 
compared with those noted for the site as a whole, some variations are evident (Table 3). 
Argillite is slightly more likely to be encountered within Locus #1; while chert, quartzite, and 
chalcedony are slightly under represented. At Locus 2, chert and quartzite occur in higher 
frequencies than noted for the site as a whole, while quartz is under represented. These 
variations in the frequencies of raw materials have not been statistically tested; however, they 
do suggest the potential for discrete activity areas and possible occupation loci within the 
defined site boundaries.   
 
 

Table 4. Frequencies of Raw Material Types by Loci at the Dulles Rail #1 Site 
Dulles Rail #1 Site  Locus #1 Locus #2 

Material Count Percent Material Count Percent Material Count Percent 
Quartz 537 66.63% Quartz 333 68.52% Quartz 118 58.42%
Rhyolite 121 15.01% Rhyolite 71 14.61% Rhyolite 32 15.84%
Argillite 77 9.55% Argillite 61 12.55% Argillite 15 7.43%
Chert 25 3.10% Chert 7 1.44% Chert 16 7.92%
Quartzite 22 2.73% Quartzite 8 1.65% Quartzite 10 4.95%
Chalcedony 12 1.49% Chalcedony 3 0.62% Chalcedony 5 2.48%
Jasper 6 0.74% Jasper 1 0.21% Jasper 3 1.49%
Hornfels 3 0.37% Hornfels 2 0.41% Hornfels 0 0.00%
Soapstone 3 0.37% Soapstone 0 0.00% Soapstone 3 1.49%
Grand Total 806 100.00% Grand Total 486 100.00% Grand Total 202 100.00%

 
 
The vertical distribution of artifacts extends from the ground surface to a depth of roughly 80 
centimeters (cm) (31.5 inches [in.]) below ground surface (bgs). The majority of materials 
were recovered from the upper A/Ap/Apb horizons (n=426 [51.33%]) and the immediately 
underlying Bw1 horizon (n=349 [42.05%]). The remaining prehistoric artifacts were 
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encountered on the ground surface (n=3 [0.36%]), and in a series of additional Bw horizons 
(Bw2 through Bw5) (n=45 [5.42%]). The A/Ap/Apb horizons extend to an approximate 
maximum depth of 40 cm (15.7 in.). The Bw1 horizon extends to an approximate maximum 
depth of 80 cm (31.5 in.) bgs; however, artifacts at these depths were identified only in test 
units 1 and 3 and in reduced numbers. The majority of the artifacts (n=327 [83.00%]) from 
the Bw horizons were recovered from contexts extending between 25 and 60 cm (9.8 and 
23.6 in.) bgs. A clearer illustration of this vertical distribution is provided by the test units, 
which provide for better stratigraphic control (Table 4). Within these excavations, 39.39% of 
the artifacts (n=195) were recovered from the Bw1 horizon; however, 86.67% (n=169) of 
these materials were recovered from depths above 40 cm (15.75 in.) below ground surface. 
Below this level, the number of artifacts dramatically decreases (Table 4). 
 
The vertical distribution of artifacts noted during the initial investigations at this site 
indicates a strong potential for an intact living surface. As noted above, the recovered 
diagnostic materials indicate both an Early and a Late Archaic occupation, with one of the 
Early Archaic artifacts recovered from the Bw1 horizon. The potential for intact Early 
Archaic deposits provides a unique research opportunity, thus the recommendation for Phase 
III investigations at the site. However, the artifacts were recovered from a cambic (Bw) 
horizon, which is a weakly developed inceptisol, and is atypical of the level of soil 
development expected for landforms dating to the early Holocene (Wagner 2011:4; 
Cremeens 2003). As a result, the current interpretation of the contexts at this site is somewhat 
problematic.  
 
 

Table 5. Vertical Distribution of Artifacts in the 
Phase II Test Units at the Dulles Rail #1 Site 

Depth below 
Surface 

Stratum Count  Percent 

0 to 10 cm Ap 58 19.93%

10 to 20 cm Ap 133 18.46%

20 to 30 cm Ap 100 34.36

Ap Total  291 72.75%

10 to 20 cm Bw1 36 18.46%

20 to 30 cm Bw1 66 33.85%

30 to 40 cm Bw1 67 34.36%

40 to 50 cm Bw1 19 9.74%

50 to 60 cm Bw1 4 2.05%

60 to 70 cm  Bw1 3 1.54%

Bw1 Total 195 27.25%

Grand Total 486 100.00%

 
 
Following the Phase II investigations, it was suggested that the Dulles Rail #1 Site most 
likely represents the remains of a campsite utilized by the native population during the Early 
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and Late Archaic periods. It was further posited that the most likely activities conducted at 
the site were processing of animal and plant resources gathered from the ecosystem 
surrounding Horsepen Run (Mikolic 2011:56).   
 
The artifact assemblage provides some general insight into the activities conducted at the 
site, and the presence of apparently intact archaeological contexts underlying the plowzone 
indicates that the site could provide significant information concerning early Holocene 
occupation of the area. The presence of projectile points and expedient tools within the 
assemblage would indicate that, at a minimum, faunal resources were exploited and perhaps 
processed at this location. However, since no cultural features were encountered, the 
currently available data allows only for generalizations concerning specific site functions.  
As noted above, the distribution of artifacts at the Dulles Rail #1 Site indicates distinct 
horizontal and vertical patterning of cultural materials. There is the potential for an 
undisturbed cultural horizon immediately underlying the historic plowzone, and for 
horizontally discrete activity areas. Diagnostic artifacts recovered during the Phase II 
investigations indicate occupations dating from both the Early and Late Archaic periods. 
Unfortunately, geomorphological issues make the interpretations of these contexts 
problematic (Wagner 2011:4). However, if the integrity of these deposits can be confirmed 
and definitively linked to the Early Archaic period, this site will provide substantial insights 
into the prehistoric occupation of the region.  
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RESEARCH PLAN AND DATA COLLECTION  
METHODS 
There is currently minimal information available concerning the Early Archaic inhabitants of 
Loudoun County and the surrounding Piedmont of Northern Virginia. As such, the Dulles 
Rail #1 Site provides a unique research opportunity and could provide important details 
concerning the Early Archaic inhabitants of this region. The data collected during the Phase 
IB and Phase II investigations provide some detail concerning the timing of the occupation 
and the vertical and horizontal extents of the site within the APE of the currently proposed 
undertaking. Although the total area for the Dulles Rail #1 Site is estimated to be roughly 1.6 
hectares (ha) (4 acres [ac.]), or 16,200 meters2 (m2) (174,381 feet2 [ft.2]), the data recovery 
plan will focus on Loci 1 and 2 as defined during the Phase IB/II investigations and the 
surrounding areas. This eliminates the minor prehistoric scatter noted within the northeastern 
corner of the Lead Track East parcel. This portion of the site measures approximately 0.4 ha 
(0.9 ac.) in size, but is physically separated from the remainder of the site by a low-lying area 
of wetlands and lacks the intensity of occupation noted elsewhere. The remainder of these 
discussions will focus on the roughly 1.3 ha (3.1 ac.) area of the site to the southwest of the 
wetland. This portion includes the 0.7 ha (1.8 ac.) area of Locus 1, the 0.2 ha (0.6 ac.) area of 
Locus 2, and roughly 0.4 ha (0.7 ac.) of low intensity occupation areas surrounding these 
loci. 

Research Design 
The research potential for the Dulles Rail #1 Site is dependent upon the integrity of the Early 
Archaic archaeological contexts identified during the Phase IB and II investigations 
previously conducted at the site. During these preceding investigations, an apparently intact 
context was identified within a Bw1 horizon extending from roughly 25 to 80 centimeters 
(cm) (9.8 and 31.5 inches [in.]) bgs. The horizon included a single Early Archaic Palmer 
Corner Notched projectile point (Justice 1987:78-79; Broyles 1971). Additionally, an Early 
Archaic Kirk Corner Notched cluster (Justice 1987:71-82) and a Late Archaic Lamoka 
(Justice 1987:127-130) were recovered from the overlying A/Ap/Apb horizons. The presence 
of the Early Archaic diagnostic materials suggest that the site is representative of an intact 
occupation dating to this timeframe (Mikolic 2011). However, as summarized above, the 
artifacts were recovered from a cambic (Bw) horizon, a weakly developed inceptisol that is 
atypical of the level of soil development expected for landforms dating to the early Holocene 
(Wagner 2011:4; Cremeens 2003). As a result, the Data Recovery investigations will initially 
focus on confirming the geomorphological setting of the archaeological deposits. Assessing 
the other data sets that the site may provide concerning the Early Archaic occupation of the 
region will be a secondary consideration. These additional data sets include settlement 
systems, subsistence practices, and use of space through time. 

Research Domain 1: Site Formation and Taphonomy 
The position of the Dulles Rail #1 Site and the geomorphology noted during the Phase II 
investigations raises intriguing questions concerning the formation and interpretation of the 
archaeological deposits and soil development processes at the site. The positioning of the 
Early Archaic materials within an apparent intact cambic Bw horizon is problematic. Cambic 
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horizons are inceptisols and exhibit only slight alterations to structure, coloration, and 
bedding (Walters 1992:52). Cambic horizons are usually considered to be relatively young 
soils dating to the latter portions of the Holocene (Cremeens 2003). In contrast, Early 
Archaic archaeological deposits are most frequently identified in more well developed, Early 
Holocene-aged, argillic or Bt horizons (Wagner 2011:14). Because of this apparent 
disconnect between the archaeological and geomorphological evidence, assessing the 
geomorphological setting and age of the site’s archaeological deposits will be the primary 
focus of the Phase III investigations. Multiple bulk soil samples will be systematically 
collected from the Bw1 horizon throughout the Phase III investigations for the aggregation of 
free carbon from the soil matrix. This carbon will then be submitted for AMS dating to 
provide information on the age of the Bw1 horizon and its associated archaeological deposits. 
Although geomorphological investigations were conducted prior to the Phase II 
investigations, additional geoarchaeological investigations are proposed. These will consider 
both the archaeological and geomorphological evidence, will assist in reconstructing the 
development of both the landform and site deposits, and will provide important information 
concerning the geomorphological setting of the archaeological deposits identified at the site.   

Research Domain 2: Settlement and Subsistence 
Early Archaic settlement and subsistence patterns throughout the eastern United States are 
for the most part poorly understood. Although Early Archaic diagnostic materials are 
frequently identified, intact, well-preserved cultural deposits from the Early Holocene are 
rarely encountered in non-alluvial contexts. Preservation of organic materials is uncommon. 
As a result, much of the information available for the reconstruction of Early Archaic 
settlement and subsistence patterns has been assembled using a patchwork of data obtained 
from disparate sites throughout the Mid-Atlantic and southeastern United States.  
 
Current models for Early Archaic settlement systems in the southeast and Mid-Atlantic are 
based upon data from the Atlantic Slope in the Carolinas and provide the best analogue for 
settlement systems within the current project area (Anderson and Hanson 1988; Anderson 
1996; Daniel 2001). The band-macroband model proffered by Anderson and Hanson (1988) 
is a modification of Binford’s (1980) Forager-Collector model with a prime feature being the 
focus of the settlement system within river valleys. The band range within a given river 
valley is based upon the seasonal distribution of resources. Seasonal movement occurred 
within the drainage system between the Piedmont and coastal Plain. Aggregation events 
occurred at Fall Line sites for both social and economic reasons (Anderson and Hanson 
1988). In opposition to this model, Daniel (1996, 2001) has presented the Uwharrie-
Allendale model. This model places a higher value on the availability of high-quality 
knappable stone than is recognized in the band-macroband model. Also, this model does not 
confine mobility to any particular watershed, but instead deals with settlement ranges that are 
“mapped on” to an area that provided a variable food sources throughout the annual round. 
The model suggests a strategy of residential mobility for the majority of the year with 
aggregation events occurring in the fall, largely determined by food availability but 
predicated on the proximity of other social groups (Daniel 2001:260). The archaeological 
contexts available from the Dulles Rail #1 Site can assist in clarifying the details of Early 
Archaic settlement strategies. 
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Current data concerning Early Archaic subsistence activities are fairly sparse. Analyses of 
faunal remains from a number of rockshelter occupations throughout the Midwest and 
southeastern United States indicate a more diversified diet than is assumed for the preceding 
Paleoindian period (Styles and Klippel 1996; Styles et al. 1983), with a trend noted for 
increased exploitation of white-tailed deer and aquatic resources through the Early to Mid-
Holocene (Styles and Klippel 1996). The percentage of diet composed of aquatic resources 
increases as settlement near the coastal regions increases (Russo 1996). In short, the 
composition of the Early to Mid-Holocene diet is strongly dependent upon environmental 
conditions (Styles and Klippel 1996:115-116). Based upon the assemblage collected during 
the Phase IB/II investigations, it is unlikely that the archaeological deposits at the Dulles Rail 
#1 Site possess the qualities needed for the preservation of organic remains. However; other 
data sets (e.g. use-wear, protein residue, and phytolith analyses) can be used to gather 
information concerning subsistence practices and diet composition.   

Research Domain 3: Use of Space 
Current literature provides little information on the use and/or organization of space within 
Early Archaic occupations. The horizontal distribution of artifacts noted following the Phase 
IB/II investigations indicates two distinct artifact concentrations within the site boundaries 
and projectile points diagnostic of the Early Archaic were recovered from both of these loci. 
This indicates the potential for the simultaneous occupation of these areas. Whether these 
separate loci are due to formal organization and/or allocation of space or are just an artifact 
of multiple occupations of the same general location throughout the early Holocene cannot 
be determined using the currently available data. Additional information concerning the 
timing of these discrete occupations and the nature of the activities conducted within both of 
these loci could assist in clarifying this issue. 

Data Recovery Methodology 
To evaluate the research questions posed above, the data recovery investigations at the Dulles 
Rail #1 Site will consist of focused field and laboratory investigations. The field 
investigations will consist of geophysical or remote sensing investigations within the vicinity 
of Loci 1 and 2 as defined during the Phase IB/II investigations. This will be followed by the 
hand excavation of a series of test units and/or block excavations as required. These test units 
will serve a number of purposes. First, the excavation units will allow for the ground truthing 
of selected anomalies identified during the geophysical investigations; second, they will 
expose a cross-section of the site stratigraphy to allow for a preliminary systematic analysis 
of the soil deposition across the landform; and third, they will provide a systematic sampling 
of the vertical and horizontal distributions of cultural materials. Following the completion of 
the hand excavations, mechanical excavations will be undertaken to expose large areas of the 
site to address questions concerning site organization and to expose previously undefined 
features. Finally, geomorphological investigations will be undertaken to assist in 
reconstructing site and landform formation processes. 

Field Investigations 
The initial step in the Phase III investigations will consist of the establishment of a grid 
system. Once the grid is established, the Phase III investigations will consist of a staged 
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approach including the hand excavation of a series of test units, mechanical stripping, and 
finally, trenching activities to allow for geomorphological investigations into both site and 
landform developmental processes. During the course of the field investigations, collection 
of special samples for flotation, pollen, phytolith, and protein residue analyses will be 
systematically collected for subsequent analysis.  

 

Hand Excavations 
 
Fieldwork will commence with the establishment of a grid system oriented north-south, 
roughly corresponding with the alignment of the shovel testing established during the Phase 
IB investigations, to facilitate the incorporation of these data into grid nomenclature. The 
grid system will measure roughly 340 by 120 m (1115 by 395 ft.), and will encompass all 
elements of the site to the west of the wetland.  
 
Following the establishment of the grid, controlled hand excavations will be completed  
within the vicinities of both Loci 1 and 2. During the Phase IB and II investigations these 
areas were defined as measuring roughly 120 by 60 meters (m) (394 by 197 feet [ft.]) and 75 
by 30 m (246 by 98 ft.) respectively (Mikolic 2011:Figure 15). An excavation sample of 20% 
is proposed for both of the identified Loci. However, only 1% of these excavations will be 
completed by hand. Based upon the boundaries defined during the Phase IB/II investigations, 
72 meters2 [m2] (775 feet2 [ft.2]) will be excavated by hand within Loci 1, and 23 m2 (248 
ft2) in Loci 2. An additional 40 m2 (215 ft2) is set aside for the examination of low density 
occupation areas outside of the two defined loci. Initial excavations will consist of 24, 1- by 
1-m (3.3- by 3.3-ft.) test units excavated at 20 m (65.6 ft.) intervals, roughly along the 
project’s north-south centerline and in two east-west perpendiculars within Loci 1 and 2. This 
will provide a stratigraphic cross section of the entire site area. Placement of the remaining 
excavations will be based upon the findings of the geophysical investigations and the 
judgment of the project archaeologist. The same methods will be used for all hand 
excavations, whether they are single units or part of a larger block excavation. Provenience 
during excavation will be maintained within individual 1- by 1- m (3.3- by 3.3-ft.) test units. 
Units will be excavated in arbitrary 10-cm (3.9-in.) levels. If breaks in the natural (or 
cultural) stratigraphy are identified, then artifacts will be bagged separately by strata within 
levels. Standardized field forms will be completed for each level, and maps and photographs 
of plan view and profiles will be taken as appropriate. 
 
During the excavations, soils samples will be systematically collected for later specialized 
analyses. Flotation samples (10 liter [2.6 gallon] [gal.]) will be systematically collected from 
the Bw1 horizon in selected excavations block. It is anticipated that 20 flotation samples will 
be collected during the hand excavations.  
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Five 1 liter (l) (0.26 gallon [gal.]) soil samples will be collected from the Bw1 horizon for 
pollen and phytolith analysis following the completion of the block excavations. Sampling 
for these analyses will be taken from the wall of selected unit profiles. The samples will be 
provenienced by 10-cm (4-in.) levels within the stratum, and will be taken from the bottom 
level up to prevent contamination from overlying soils. As mentioned previously, it is 
anticipated that five samples will be collected for later pollen and phytolith analysis.   

Mechanical Excavations  
Mechanical excavation will be undertaken following the completion of the hand excavations 
to aid in subsurface feature identification. Mechanical excavation will be primarily restricted 
to Loci 1 and 2. These investigations will be conducted to expose broad areas of the site to 
address questions of site organization and to expose features that could provide information 
concerning settlement and subsistence activities at the site as a whole. Mechanical excavation 
will be conducted as required in Loci 1 and 2, based upon the results of both the geophysical 
and hand excavations. It is estimated that a total of 1800 m2 (19,400 ft.2) will be exposed 
during these investigations, with a minimum of 1400 m2 (15,070 ft.2) located within Loci 1 
and the remaining 400 m2 (4.305 ft.2) in Loci 2.   
 
A backhoe with a 0.9-m (3-ft.) smooth bucket will be used for the removal of the overburden 
(Ap horizon). After removal of the overlying materials, the area will be shovel scraped to 
clear excess plowzone soil and provide a consistent exposure in plan view. All identified soil 
anomalies will be closely examined and potential cultural anomalies will be assigned feature 
numbers and be designated for further investigation.   

Feature Excavation 
All features encountered in tests units and the scraped area will be mapped and photographed 
in plan view prior to excavation. Features will be bisected and excavated in 5-cm (2-in.) 
levels to provide a profile. Profiles will be drawn and photographed, and the remainder of the 
feature will be excavated in levels. If internal stratigraphy is noted within the profile, these 
zones will be segregated during excavation and separate soil samples will be recovered from 
each zone. A 10-l (2.6-gal.) soil sample will be removed from each feature for flotation 
analysis. All other excavated soils will be passed through a 0.64-cm (¼-in.) mesh hardware 
cloth, with any remains bagged by provenience. Where possible, carbon samples will be 
collected for dating purposes.   

Geoarchaeological Investigations 
A geoarchaeologist, familiar with the soil development processes of the northern Piedmont of 
Virginia and the Potomac River Valley, will be consulted throughout the course of the field 
investigations. Specific research issues requiring geoarchaeological expertise include the 
development processes associated with the site deposits and the reconstruction of the paleo-
landform. These investigations will be restricted to examinations of the stratigraphy exposed 
in the block excavations and minimal amounts of trenching within the site boundaries. If 
necessary, trenching activities will be conducted following the completion of all hand 
excavations and mechanical stripping within the site boundaries.   
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Prehistoric Laboratory Analysis 
The Early and Late Archaic occupations noted during the Phase IB and Phase II 
investigations at the Dulles Rail #1 Site both predate the earliest appearance of pottery in the 
region, which appears during the Early Woodland period (3000 – 2250 B.P.). Therefore, the 
suggested laboratory analysis concentrates on an assemblage composed of both chipped-
stone and ground stone artifacts.  The lithic analysis methods summarized here were adapted 
from an analytic method developed by Bergman et al. (1992). 

Lithic Analysis 
Current approaches to the analysis of lithic artifacts include a study of the step-by-step 
procedures utilized by prehistoric knappers to make tools. The term used to describe this 
process is referred to as chaine operatoire or reduction strategy (Sellet 1993). The production 
of any class of stone tools involves a process that must begin with the selection of suitable 
raw materials. The basic requirements of any raw material to be used to make flaked stone 
artifacts includes the following: 1) that it can be easily flaked into a desirable shape; and 2) 
that sharp, durable edges can be produced as a result of flaking. Raw material selection 
involves a careful process of decision-making and includes consideration of the properties of 
specific materials; this includes, for example, its ability to be easily flaked and hold an edge.   
 
Once a raw material is selected and an adequate source is located, the process of tool 
manufacture begins. Two different strategies can be utilized and these involve the reduction 
of a material block directly into a tool form, like a biface, or the production of a core. The 
second reduction process involves the preparation of a block of raw material so that flakes of 
a suitable shape and size can be detached. These debitage are then further reduced by 
percussion and/or pressure flaking into a variety of tool types including unifacial scrapers, 
bifacial knives, or projectile points. 
 
Biface reduction can proceed along two different manufacturing trajectories, one of which 
involves the reduction of blocks of raw material, while the other involves the reduction of a 
flake blank. Experiments show that the former manufacturing strategy, involving a block of 
raw material, begins with the detachment of flakes with cortical or natural surfaces. Direct 
percussion flaking, is usually accomplished using a hard hammer (e.g. a quartzite cobble) 
that more effectively transmits the force of the blow through the outer surface..   
 
After removal of a series of debitage and the creation of suitable striking platforms, the 
knapper begins the thinning and shaping stage. The majority of the thinning and shaping is 
done with a soft hammer using marginal flaking. The pieces detached tend to be invasive, 
extending into the midsection of the biface. A later stage of thinning may follow, which 
consists of further platform preparation and the detachment of invasive flakes with 
progressively straighter profiles in order to obtain a flattened cross-section. By the end of this 
stage, the biface has achieved a lenticular or bi-convex cross-section. Finally, the tool's edge 
is prepared by a combination of fine percussion work and pressure flaking, if desired. It 
should be noted that flakes deriving from biface reduction are sometimes selected for tool 
manufacture as discussed above. Thus, the biface can, in some instances during the reduction 
cycle, be treated as a core. 
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The second manufacturing trajectory, utilizing a flake, begins with core reduction and the 
manufacture of a suitable flake blank. The advantages of utilizing a flake blank for biface 
reduction include the following:  

 
1) flakes are generally lightweight and can be more easily transported in larger numbers 

than blocks of material; and  
 
2) producing flakes for later biface reduction allows the knapper to assess the quality of 

the material, avoiding transport of poorer-grade cherts. 
 

The initial series of flakes detached from a flake blank may or may not bear cortex. However, 
they will display portions of the original dorsal or ventral surfaces of the flake from which 
they were struck. It should be noted that primary reduction flakes from this manufacturing 
sequence can be wholly non-cortical. Thus, the use of the presence of cortex alone to define 
initial reduction is of limited value. Biface reduction on a flake involves the preparation of 
the edges in order to create platforms for the thinning and shaping stages that follow. In most 
other respects, the reduction stages are similar to those described above, except that a flake 
blank often needs additional thinning at the proximal or bulbar end of the piece to reduce the 
pronounced swelling. 
 
The terms used to describe stone tools differ from region to region, as evidenced by the 
proliferation of type names for projectile points, quite often of similar or identical 
morphology. The terminology, and accompanying definitions, applied here are based on 
research by prehistorians in New and Old World contexts, and represent the most widely 
accepted nomenclature. 
 
The categories used to describe biface reduction follow in a broad sense those proposed by 
Newcomer (1971), Callahan (1979), and Bradley and Sampson (1986). It should be noted, 
however, that rigid schemes of reduction such as those cited, which break up into stages a 
process that is, in fact, an unbroken continuum from raw material selection to the final 
abandonment of the tool, can only approximate the course of a manufacturing trajectory used 
by prehistoric knappers. 
 
Prehistoric artifacts are sorted by artifact type, for example projectile point, based on 
standard references such as Justice (1987). Specific descriptive terminology for projectile 
points was based on Cambron and Hulse (1964) and Justice (1987). Debitage categories are 
based upon classification schemes currently used by both Old and New World prehistorians 
(Bordes 1961; Frison 1974; Tixier et al. 1980). The first level of analysis involves separating 
flakes, cores, and fragments (shatter and “chunks” of raw material) and listing the presence 
or absence of features such as cortex. The flakes then are subdivided, as much as is possible, 
into groups which would more specifically identify the reduction sequence to which they 
belong. Raw material type is recorded, when subdivided and possible. The following 
terminology has been applied to the discussion and classification of prehistoric artifacts. 
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Terminology Related to Geology 

Felsenmeer:  Felsenmeer are geologic surfaces characterized by large and small boulders 
of locally derived rock. Specific to the current undertaking, Felsenmeer are residue of in situ 
regolith (cherts and quartzites). 

 
Hard Cortex:  Hard cortex is defined as cortical surface that is as hard as the interior of the 

chert nodule, pebble, or slab. Often the surface is indistinguishable from the interior but also 
can be of a different color or texture due to weathering. Examples of hard cortex include 
secondary source cherts recovered from streams and glacial deposits. 

 
Liesegang Rings:  Liesegang rings are concentric rings of differentiating color and texture 

that are formed during chert or other mineral diagenesis. Often, Liesegang rings are clearly 
visible in large nodules of chert.  

 
Oolites:  Oolites are small (.25 millimeters to 2 millimeters) concentrically layered, 

spherical grains within the parent rock, composed primarily of carbonate materials or 
replacement phases. Oolites form where gentle or periodic wave action in warm marine 
waters allows carbonate precipitation on all sides of a grain of sand or shell fragment. 

 
Otswald Ripening:  Identified by Wilhelm Otswald in 1896, this refers to system of 

crystallization, in which many small crystals are formed initially, but slowly disappear at the 
expense of larger crystals (Otswald 1896). The smaller crystals act as nutrients and fuel for 
the larger crystals. The process is spontaneous due to larger crystals being favored 
energetically and thermodynamically than smaller ones. During this process, concentric 
Liesegang Rings are often formed. These rings often appear as a “bullseye” pattern around 
the center of the nodule and are frequently seen in nodules of cherts such as Wyandotte. 

 
Soft Cortex:  Soft cortex is defined as cortex that can be easily scratched by a finger nail or 

other object. Soft cortex generally occurs on nodular cherts of various Mississippian 
formations and some Devonian cherts such as Columbus/Delaware. Soft cortex can also 
include the portions of the upper and lower strata of bedded cherts, commonly in the form of 
sandstone “caps”.   

 
Vug:  A vug is a void or pore in a rock that is commonly lined with mineral precipitates. 

Vugs frequently occur in cherts and geodes. 

Terminology Related to Debitage (Figures C1 through C3) 

Angular Shatter:  Angular shatter can either be produced during the knapping process or 
through natural agents. Naturally occurring shatter can be the result of a thermal action 
shattering a block of chert or through freeze/thaw cycles that serve to force moisture into the 
parent material. During debitage, shatter can result from an attempt to flake a piece of chert 
with these internal flaws and fracture lines. For the purposes of the current undertaking, 
shatter is defined as a piece of chert which shows no evidence of being humanly struck, but 
may nonetheless be a waste product from a knapping episode. Generally, shatter is angular or 
blocky in form. 
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Figure C1

 
(Adapted from Bergman et al. 1992)

Core and Flake Terminology 
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Figure C2

 
(Adapted from Bergman et al. 1992)

Butt Types, Retouch Position, and Retouch Morphology 
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Butt Types on Flakes (after Tixier et al. 1980):
A) cortical, B) plain, C) faceted dihedral, and

D) faceted convex
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A B

Retouch Position (after Tixier et al. 1980):
A) direct retouch and B) inverse retouch.
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Retouch Morphology (after Tixier et al. 1980):
A) short, continuous retouch, B) invasive retouch, and 

C) invasive retouch covering the entire surface.
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Figure C3

 
(Adapted from Bergman et al. 1992)

Retouch Inclination and Position 
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Blank:  When a flake is detached from a block of raw material it may be regarded as 

waste, utilized without modification, or used as a “blank” to be retouched into a tool (e.g. a 
scraper or denticulate). 

 
Flake Fragment:  Quite often, the force of the hammer during debitage results in the 

breaking of the flake in one or more pieces. The result is proximal, mesial, or distal 
fragments of debitage that are not angular, and often show previous flake removal scars on 
their dorsal surface. These characteristics distinguish flake shatter from angular shatter. Flake 
shatter is a common occurrence in percussion debitage but can occur at any time in the 
knapping process.  

 
Chip:  This term, introduced by Newcomer and Karlin (1987), describes tiny flakes (<1 

cm in length) which are detached during several different types of manufacturing trajectories. 
First, they can result from the preparation of a core or biface edge by abrasion, a procedure 
which strengthens the platform prior to the blow of the hammer. During biface manufacture, 
chips are detached when the edge is “turned” and a platform is created in order to remove 
longer, more invasive flakes. Tiny flakes of this type are also removed during the 
manufacture of tools like end-scrapers. 

 
Core:  A core is a block of raw material, other than a biface preform, from which flakes 

have been detached. Cores may be produced by careful preparation or may consist of a block 
of material from which only a few flakes have been detached. 

 
Debitage:  The French term debitage has two related meanings: 1) (verb) it refers to the 

act of intentionally flaking a block of raw material to obtain its products, and 2) (noun) it 
refers to those products themselves. Commonly, the term debitage is used by prehistorians to 
describe flakes which have not been modified by secondary retouch and made into tools. 

 
Flake:  A flake is a product of debitage which has a length/width ratio of 1:1 (de 

Sonneville Bordes 1960). In this report there are two separate categories of flakes and the 
first is for those pieces to which a specific reduction sequence cannot be assigned. With these 
pieces it is impossible to tell whether they have been detached during simple core reduction 
or biface manufacture. For example, cortical flakes initially removed from a block of raw 
material can appear similar in both core and biface reduction. 

 
Initial Reduction Flakes:  These debitage are typically thick, have cortex on the majority 

of their dorsal surfaces, and have large plain or simply faceted butts. Relatively few dorsal 
scars will be observed. Initial reduction flakes may show removals from the opposite edge of 
the biface. 

 
Janus flake:  These are a debitage type produced during the initial reduction of a flake 

blank (Tixier et al. 1980). The removal of a flake from the ventral surface of a larger flake 
results in a flake the dorsal surface of which is completely or partially composed of the 
ventral surface of the larger flake blank. 
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Marginal and non-marginal flaking (c.f. Bradley and Samson 1986):  These terms denote 
two techniques of delivering the force of the hammer to detach a flake from a core or biface. 
Marginal flaking involves the delivery of the blow of the percussor close to the edge of the 
piece being flaked. As the blow is close to the edge of the striking platform, the resulting 
flake has a small, narrow butt. Non-marginal flaking involves the delivery of the blow at a 
point some distance from the edge of the flaked piece. Debitage detached in this manner 
often have large, wide butts.  

 
Microdebitage:  Is small, > 5 millimeter debitage that is the result of platform abrasion or 

retouch (incidental and/or intentional). This debitage class is often not recovered on 
archaeological sites due to sampling biases, however, this debitage is produced in great 
quantities when manufacturing stone tools, especially in the later stages of production where 
platform preparation is crucial. 

 
Percussion and pressure flaking:   During flintknapping, percussion flaking involves the 

use of a hammer or percussor to strike a piece of chert in order to detach a flake. This 
hammer can be of a relatively hard material, such as a quartzite hammerstone, or a softer 
organic material such as a deer antler. Direct percussion is a flaking technique which 
involves the delivery of the blow directly on to the striking platform, while indirect 
percussion utilizes an intermediary or “punch”.  Pressure flaking, as suggested by the name, 
involves the chipping of stone by pressure. Flakes are “pressed off” with the use of a pointed 
tool such as a deer or elk antler tine. 

 
Platform abrasion:  When the blow of the percussor is aimed close to the edge of the piece 

being flaked (marginal flaking), it is necessary to prepare and strengthen that edge. The edge 
is usually prepared by abrasion which entails rubbing the striking platform area with a 
hammerstone and detaching a series of tiny flakes (chips) from the surface where the flake 
will be removed. Evidence of platform abrasion is usually clearly visible on biface thinning 
flakes at the intersection between the butt and dorsal surface. 

 
Unspecified Reduction Flake: These flakes cannot be attributed to a specific reduction 

sequence and often have unidirectional or opposed dorsal scar patterns and often portions of 
cortical surface. It is impossible to discern if this debitage class is the result of core or 
bifacial reduction. 

 
The group of flakes that are a direct result of biface reduction are described as follows: 
 
Biface Initial Reduction Flakes:  These debitage are typically thick, have cortex on part of 

their dorsal surfaces, and have large plain or simply faceted butts. There are relatively few 
dorsal scars, but these may show removal from the opposite edge of the biface.  

 
Biface Thinning Flakes:  These debitage result from shaping the biface, while its thickness 

is reduced. These flakes generally lack cortex, are relatively thin, and have narrow, faceted 
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butts, multidirectional dorsal scars, and curved profiles. Thinning flakes are typically 
produced by percussion flaking. 

 
Biface finishing flakes:  These debitage are produced during the preparation of the edge of 

the tool. These debitage are similar in some respects to biface thinning flakes but are 
generally smaller and thinner and can be indistinguishable from tiny flakes resulting from 
other processes such as platform preparation. Biface finishing flakes may be detached by 
either percussion or pressure flaking. 

Terminology Related to Retouched Tools (Figures C4 through C7) 

Biface:  A biface is any retouched tool, partially completed or finished, which has been 
flaked by percussion or pressure flaking over both of its surfaces (see bifacial retouch). 

 
Bipolarized or splintered piece:  A splintered piece (French piece esquillee) is a roughly 

rectangular artifact, usually a broken flake or secondary source pebble, with bifacial battering 
on opposing edges. The battering typically takes the form of scalar flake removals that 
terminate in hinge fractures; these fractures are the result of percussive, "bipolar" blows 
delivered on an anvil. 

 
End-scraper:  An end scraper is a tool with a rounded, semi-circular or squared edge 

located at the proximal or distal end of a flake that is produced by retouch. A variation of this 
type is the so-called hafted scraper which is made from a broken and rejuvenated projectile 
point which creates a semi-circular edge. 

 
Retouch:  This term is taken from the French retouchèè and refers to the modification of a 

block of raw material (biface manufacture) or flake by a single removal or series of removals, 
thus transforming the piece into a tool. Retouch shapes the original blank and can take the 
form of invasive bifacially detached flakes on a projectile point, or small, tiny flakes on the 
edge of an end-scraper. Retouch also may be caused unintentionally due to utilization; in this 
case, retouch forms as a result of an activity and not by a process of intentional modification 
before use. Utilization retouch is typically discontinuous along an edge. Retouch can be 
morphologically quite varied and the following terms describe the various types and 
positions of retouch. The description of retouch morphology on any given tool can, and often 
does, involve a combination of the terms discussed below. 

 
Direct retouch:  Direct retouch occurs on the dorsal surface of a flake. 
 
Inverse retouch:  Inverse retouch occurs on the ventral surface of a flake. 
 
Short retouch:  Retouch that is short and produces small debitage such as those produced 

when manufacturing tools such as end-scrapers. 
 
Invasive retouch:  Invasive retouch is generally elongated and covers a large portion of the 

tool. Most often, this type of retouch occurs on bifaces or projectile points and can be the 
result of percussion or pressure flaking.     
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Figure C4

 
(Adapted from Cambron & Hulse 1964:Figures 1-74)
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Figure C5

 
(Adapted from Cambron & Hulse 1964:Figures 1-74)
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Figure C6

 
(Adapted from Cambron & Hulse 1964:Figures 1-74)
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Figure C7

 Projectile Point Terminology 
(Adapted from Cambron & Hulse 1964:Figures 1-74)
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Bifacial Retouch:  Bifacial retouch is created when debitage is produced from two 
opposing surfaces along the same edge of the tool. 

 
Fine retouch:  Fine retouch is characterized by small short flake removals that do not 

drastically modify the edge of a flake. Often, fine retouch is the result of utilization. 
 
Semi-abrupt retouch:  This retouch type has a semi-abrupt inclination when the angle of 

the created edge is roughly 45 degrees (Tixier et al. 1980:89). The angle is measured from 
the chipped surface to the dorsal or ventral surface of the flake blank. Semi-abrupt retouch is 
often seen on end-scrapers. 

 
Retouched flake or piece:  This category of retouched tool is represented by flakes, or 

badly broken artifacts, which have limited amounts of retouch and are not standardized tool 
forms. The retouch on these artifacts is highly varied in type, inclination, and position. 

 
Splintered Piece:  A splintered piece (piece esquillee) is a rectangular artifact, usually a 

broken flake or biface with bifacial battering on opposing edges. The battering is usually 
manifest as scalar flake removals which terminate at hinge fractures and are the result of 
percussive blows. 

 
Tool:  For the purposes of typological description only, a tool is any flake which has been 

shaped and modified by secondary retouch. In the case of biface manufacture, a block of raw 
material may be transformed directly by retouch into a tool such as a knife or projectile point. 
The term tool, therefore, is used only for descriptive purposes to separate those artifacts 
which have been retouched from the debitage or unretouched pieces. Finally, it should be 
recognized that the latter group of objects may well have functioned as tools, for example 
unretouched flakes with good cutting edges are effective from skinning and butchery, but this 
is difficult to determine without a microwear analysis.  

Method of Lithic Analysis 
For the lithic analysis, a group of variables have been formulated comprising a series of 
attributes that describes specific aspects of the flaking terminology. These variables are 
utilized in a hierarchical fashion with an initial sorting of artifacts into major classes (e.g., 
retouched pieces, debitage, and FCR). Tools are further subdivided into subclasses, including 
bifaces/performs, projectile points, scrapers, and miscellaneous tools.   
 
Debitage is divided into unretouched and retouched flakes. The list below presents each of 
the major debitage classes. 

1) Debitage 
 A) Flakes 

Class 1 - Initial reduction flake 
Class 2 - Flake (unspecified reduction sequence) 
Class 3 - Biface initial reduction flake 
Class 4 - Biface thinning flake 
Class 5 - Biface finishing flake 
Class 6 - Chip 
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Class 7 - Flake Fragment 
Class 8 - Angular Shatter 
Class 9 - Microdebitage 
Class 10 - Janus flake 

 
After primary sorting, a second series of attributes is used to refine the initial description. 
Unretouched debitage is subjected to the following analysis if the artifacts are complete.  

 
2) Qualitative Attributes 

A) Artifact Complete 
  Yes 
  No 

B) Cortical Surface Present (Percentage) 
C) Type of Cortex 

  Soft 
  Hard 
 D) Artifact Heated 
  Yes 
  No 
 E) Butt Type 
  1. Plain 
  2. Faceted Convex 
  3. Faceted Straight 
  4. Faceted Dihedral 
  5. Faceted Concave 
  6. Crushed-Broken 
  7. Not Recorded 
  8. Incomplete Data 
 F) Raw Material 

G) Mode of Detachment 
  Hard Hammer 

Soft Hammer 
Pressure 
Unknown 

 
3) Quantitative Attributes 
 A) Weight 
 B) Length 
 C) Width 
 D) Thickness 
  

Projectile points and bifacial tools are separated by type and then analyzed according to the 
following variables if they are complete. 
 

1) Retouched Tools 
 A) Points 
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  Cluster 
  Type 
   
2) Complete? (yes is default) 
  No 
  Midsection 
  Tip 
  Base 
  Unidentifiable 
  
3) Hafting Area Type 
 A) Auriculated Base 
  Parallel Pointed 
  Expanded Pointed 
  Parallel Rounded 
  Expanded Rounded 
  Contracted Pointed 

Contracted Rounded 
B) Notched Base 
 Side-Notched 

Corner-Notched 
Basal-Notched 

C) Pointed Base 
 Acute 
 Obtuse 
 Apiculate 
 Broad 
D) Rounded Base 
E) Incurvate Base 
F) Excurvate Base 
G) Straight Base 
H) Stemmed Base 
 Straight  
 Expanded 
 Contracted 
 Rounded 
 Pointed 
 

4) Basal Area Ground? 
 Yes/Light 
 Yes/Moderate 
 Yes/Heavy 
 No 
 Indistinguishable 
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5) Blade Shape 
 Straight 
 Excurvate 
 Incurvate 
 Parallel 
 Parallel/Angular 
 Recurvate 
 Excurvate/Incurvate 
 Excurvate/Straight 

Incurvate/Straight 
 

6) Blade Edge 
Typical 
Serrated 

 Beveled 1 Edge 
 Beveled 2 Edges 
 Ground 
 Notched 
 Indistinguishable 
 

7) Cross Sections (taken at base, mid-section, and tip if complete) 
 Biconvex 
 Rhomboid 
 Plano-convex 
 Flattened 
 Median Ridged 
 Fluted 
 

8) Shoulder Nomenclature  
 Horizontal 
 Inversely Tapered 

Tapered 
Rounded  

 Barbed 
Expanded 
Broken 

 
9) Method of Manufacture 

Percussion 
Pressure 
Both 

  Indistinguishable 
   

10) Tool Made on a Flake? 
  Yes 
  No 
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  Incomplete Data 
Indistinguishable 

 
11) Profile 

  Straight 
  Curved 
  Indistinguishable 

 
12) Raw Material   
 
13) Heated Material (default is no) 

Heated 
Burned 
Yes 

 
14) Sharpening 

 Yes 
 No 

Indistinguishable 
 

15) Quantitative Attributes 
A) Overall Dimensions 

Length 
Width 
Thickness 
Weight 
Notch Depth (average if different) 
Basal Width 

 
 B) Bifaces 

1) Stage of Manufacture   
I) Early Stage (thick, cortical) 
II) Medial Stage (initial thinning/trimming) 
III) Late Stage (thinned, finished) 

   
2) Complete? (Yes is default) 
  No 
  Midsection 
  Tip 
  Base 
  Undistinguishable 
 
3) Shape 
  
4) Method of Manufacture 

Percussion 
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Pressure 
Both 

  Indistinguishable 
   
5) Tool Made on a Flake? 
  Yes 
  No 
  Incomplete Data 
 
6) Profile 
  Straight 
  Curved 
  Indistinguishable 
 
7) Cross Sections (taken at base, mid-section, and tip if complete) 
  Biconvex 
  Rhomboid 
  Plano-convex 
  Flattened 
  Median Ridged 
  Fluted 
 
8) Raw Material   
 
9) Heated Material (default is no) 

Heated 
Burned 
Charred 
Yes 

 
10) Sharpening 

 Yes 
 No 

Indistinguishable 
 
11) Quantitative Attributes 
 A) Overall Dimensions 

Length 
Width 
Thickness 
Weight 
Notch Depth (average if different) 
Basal Width 

 
C) Miscellaneous Tools 

1) Quantitative Attributes 
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  A) Overall Dimensions 
Length 
Width 
Thickness 
Weight 
Notch Depth 
Basal Width 

 
  B) Method of Manufacture 

Percussion 
Pressure 
Both 

  
C) Heated Material 

Yes 
No 

 
The retouched flakes are separated by type and then analyzed according to the following 
variables if they are complete. 
 

1) Blank Type 
  Class 1 - Initial reduction flake 

Class 2 - Flake (unspecified reduction sequence) 
Class 3 - Biface initial reduction flake 
Class 4 - Biface thinning flake 
Class 5 - Biface finishing flake 
Class 6 - Chip 
Class 7 – Broken Flake Fragment/Flake Shatter 
Class 8 - Angular Shatter 
Class 9 - Microdebitage 
Class 10 - Janus flake 

 
2) Retouch Type 

Direct  
Inverse 
Alternate 
Alternating 
Bifacial 
 

3) Retouch Position 
Lateral 
Both Lateral 
Proximal 
Distal 
Lateral and Distal 
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4) Retouch Morphology 
Utilization 
Fine 
Semi-abrupt 
Abrupt 
Invasive 
Denticulate 
Combination (see comments) 
 

5) Raw Material 
 

6) Quantitative Attributes 
1) Overall Dimensions 
 Length 
 Width 
 Thickness 
 Weight 

 
Cores are often difficult to describe as they represent pieces which have been flaked and 
discarded. Unless refitting is attempted, it is impossible to study the initial stages of reduction 
as only the final stages, immediately prior to abandonment, can be described. Thus, only a 
small portion of the reduction sequence, as evidenced by the remaining flake scars on the 
discarded core, are available for analysis. The attributes selected for core analysis are listed 
below. 
 

1) Qualitative Attributes 
A) Core Type 

Flake Core 
Blade Core 
Bifacial Core 
 

 B) Cortex Present  
Yes 
No 
 

C) Cortex Type 
Hard 
Soft 

   
D) Core Blank Type 

Cobble 
Nodule 
Slab/Tabular  

   
E) Number of Striking Platforms 

1 
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2 
3 
4 or more 

 
F) Flaking Direction 

 Unidirectional 
 Opposed 
 Crossed 
 Multidirectional 

Alternate  
G) Raw Material 

 
2) Quantitative Attributes 
  Weight 
  Length of Longest Flake Removal Scar 

 
   
Any identified FCR will be subjected to the following analytical techniques. 

 
1) Qualitative Attributes 

 A) Raw Material   
 

2) Quantitative Attributes 
 A) Overall Dimensions 

Weight 
  
The Ground/Battered/Chipped Stone will be analyzed using the following attributes list. 

 
1) Qualitative Attributes 

 A) Artifact Complete 
  Yes  

No 
Undetermined 
 

 B) Method of Manufacture 
  Chiseled 
  Ground 

Flaked 
Pecked 
Pecked/Ground 
Pecked/Flaked 
Ground/Flaked 
 

C) Artifact Type  
Adze 
Anvil  
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Axe 
Bannerstone  
Celt 
Chisel  
Cupstone 
Chipped Stone Disk 
Gorget 
Gouge 
Hammerstone 
Net Sinker 
Pestle 
Pitted Stone 
 Single Pitted 
 Bi-Pitted 
 Pitted and Pecked 
Plummett 
Unidentified Implement 
 

D) Raw Material 
 
E) Degree of Blank Modification 

High 
Moderate 
Minimal   

 
2) Quantitative Attributes 

 A) Overall Dimensions 
Weight 

3.2.3  Special Analyses 
Given the nature of the archaeological deposits present at the Dulles Rail #1 Site and their 
potential to provide significant data concerning the Early Archaic occupation within the 
Piedmont of northern Virginia, a number of specialized analyses will be used to aid in the 
interpretation of the site’s deposits in relation to the research domains presented above. First 
among these is radiometric dating. In discussions with the VDHR, an assessment of the 
integrity of the Early Archaic deposits was defined as the most important aspect of the Data 
Recovery investigations. Radiometric dating is a requisite data source in assessing the 
integrity and age of the archaeological deposits identified within the Bw1 horizon. Based 
upon the Phase IB/II investigations, it is anticipated that only small carbon samples will be 
recovered during the Phase III investigations. During conversations with the staff of the Beta 
Analytic Radiocarbon Dating Laboratory (Beta), Miami, Florida, it was intimated that a 
minimum pretreatment sample size of 20 g (0.7 oz.) is necessary for a standard radiometric 
analysis. As such, AMS techniques will be required for all samples obtained during the Phase 
III investigations. A minimum of 5 samples will be used on systematic samples recovered 
during the hand excavations for dating of the Bw1 horizon. An additional 10 samples will be 
designated for use either on additional bulk samples from the Bw1 horizon, for dating any 
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features encountered during the course of the Phase III investigations, or for use during the 
geoarchaeological investigations. 
 
In addition to the radiometric dating, other special analyses that will prove useful in the 
interpretation of the site include paleobotanical analysis, pollen and phytolith analysis, 
microwear analysis, and protein residue analysis. Given the anticipated nature and age of 
these contexts, the proposed analyses will provide information that will assist in 
interpretation of all the research domains identified previously in this document, including; 
site function, seasonality of occupation, and generalized data concerning both settlement and 
subsistence practices. However, the applicability of these analyses is dependent upon the 
assessment of the integrity of the Early Archaic contexts at the site. Although samples for 
each of these additional analysis types will be systematically collected during the course of 
the field investigations, none will be submitted for processing until the integrity of the Early 
Archaic deposits have been confirmed. If the integrity of the site cannot be established, none 
of these samples will be submitted for further analyses.  
 
Flotation samples have been previously discussed in relation to feature investigations (n=10). 
In addition to the flotation samples proposed for feature contexts, an additional five samples 
will be taken from contexts within the Bw1 horizon for a total of 15 samples. Flotation 
analysis will provide information concerning the floral species exploited during the 
occupation at the Dulles Rail #1 Site. This will provide insight into the non-faunal Early 
Archaic food sources. In addition to the information provided concerning subsistence 
activities, tree species can also be identified in the carbon recovered from the light fractions 
of the flotation samples, which could assist in the reconstruction of the paleo-environmental 
conditions in the vicinity of the site.  
 
Pollen and phytolith analyses also are proposed for the Phase III investigations. These 
analyses are expected to both support and perhaps expand upon the data made available by 
the flotation sampling mentioned above. A total of 5 samples is proposed for these 
investigations. Each of these samples will measure 1 liter (0.26 gal.) in size and will be 
halved for separate pollen and phytolith analysis. It is hoped that the pollen samples will 
provide information concerning both subsistence flora and the paleo-environmental 
conditions present during the occupation of the Dulles Rail #1 Site. The potential for intact 
pollen and phytoliths appears to be high based on the reported nature of the soils identified at 
the site.    
 
Microwear analysis will consist of a sampling of 25 artifacts selected from the projectile 
points, bifacial tools, and unifacial tools recovered during the excavations. This specific 
analysis includes the examination of lithic artifacts for micropolishes, striations, and damage 
scars that form on the edges of chipped stone tools when they are used to perform specific 
tasks (cutting, scraping, etc.) on certain types of materials (bone, wood, hide, etc.). In 
general, these examinations are performed with a low-power stereo microscope under 
reflected light at magnifications between 6x and 50x, and at high-power under incident light 
at magnifications ranging between 50x and 1500x.   
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Protein residue analysis will consist of a sampling of five selected artifacts and is used in 
identifying the presence of prehistoric proteins, both animal and plant. This analysis is most 
commonly applied to lithic artifacts, such as scrapers and/or projectile points, but can also be 
successfully used in the analysis of ground stone, soil samples, and paleofeces. Although 
there is the possibility for some cross reactions during the analysis (e.g. bovine antiserum 
will react with bison blood), it is anticipated that these analyses will provide insight into both 
the faunal and floral species exploited by the Early Archaic inhabitants of the Dulles Rail #1 
Site.   

Project Reporting 
The documentation of the investigations will begin following the completion of the field 
investigations and concurrent with the analysis. The reporting of the field investigations will 
occur in three stages; a management summary, the formal cultural resources technical report, 
and a public document suitable for distribution to the general community and other interested 
parties.   
 
The management summary will be provided two weeks following the completion of the field 
work. This document will provide a preliminary summary of the data recovery investigations, 
including the excavations, brief descriptions of any features encountered, a general summary 
of the classes and types of artifacts recovered, and preliminary assessment of the nature of 
the archaeological evidence encountered during the investigations. This document will not 
include any detailed information, nor will it include any documentation of the proposed 
special analyses.   
 
The Phase III technical report will be submitted for review six months following the 
completion of the field investigations. This report will meet all of the requirements set forth 
in the Secretary of the Interior’s Standards and Guidelines for Archeology and Historic 
Preservation. This report will provide a detailed summation of the investigations at the 
Dulles Rail #1 Site and its relevance to the understanding of regional prehistory. This report 
will provide a summation of all previous cultural resources research efforts associated with 
the current undertaking, an environmental and archaeological context for the site and 
surrounding region based upon current research within the area, a summation of the Phase III 
field investigations including the archaeological and geoarchaeological studies, a detailed 
accounting of all analyses conducted on the recovered artifact assemblage and collected 
samples, a summation of how the recovered data sets and special analyses address the 
research domains enumerated earlier in this document, and finally a concise synopsis of all 
efforts expended at the site and the site’s implications to regional prehistory. Additionally, an 
artifact inventory and all documentation associated with the proposed special analyses will be 
provided in a series of appendices at the end of the report. Once finalized, hard copies of this 
technical report and all appendices will be submitted to the VDHR for inclusion in their site 
files. 

Curation 
Curation of project materials, data, and artifacts generated and collected during all phases of 
investigation at the site (e.g. Phase IB, Phase II, and Phase III) will occur at the Virginia 
Department of Historic Resources facility in Richmond. The artifacts and associated 
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documentation will be prepared for curation according to the standards described in 36 CFR 
79. However, the Airports Authority has expressed some interest in the installation of a 
permanent interpretive display within the airport facility to present the information gathered 
during the investigations to the general public. If a display is deemed appropriate, this 
curation statement may need to be modified.  
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