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ABSTRACT

Archaeological sites are a non-renewable resource which is often our only link to the past.
However, sites are under constant threat of destruction due to construction activities. Civil
engineers and archaeologists must the work together to ensure both the continued survival

of archaeological sites while allowing for development to continue.

Reburial systems, when properly designed and constructed, allow for the protection of
archaeological sites while allowing the continued use of the land. However, because
reburial as an intentional conservation technique is relatively modern, practice is

fragmented and there are no universally accepted guidelines.

Current reburial system design relies on prescriptive guidelines scattered through the
literature, and is often undertaken on a site by site basis. Because of this approach, reburial

systems can often have ineffective or counter-effective performance.

A quantifiable design process which takes into account the archaeological preservation
needs and the engineering demands placed on a site is necessary to standardize reburial

system design. A set of guidelines for design is presented in this document.
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CHAPTER 1 INTRODUCTION

1.1 In-situ conservation of archaeological sites

Archaeological sites are non-renewable resources and a tangible link to our past (Nickens
1991a; b). Often, they are the only sources of information available to us from a past
culture. Moreover, once an archaeological site has been destroyed, the information it could

have yielded about the past is destroyed with it.

The destruction of archaeological sites is an ongoing process. Although archaeological
sites exist in a constant state of decay, if they are in a stable environment, the decay
processes can be slowed down enough so that sites have a long life. However, the present
rate of construction in urban areas introduces a new threat to the survival of archaeological
sites, as previously undeveloped areas are used for construction. Because modern
construction often places high demands on a site, the survival of archaeological remains
post-construction can be difficult. Underground crowding, heavy applied loads from
overlying construction, and groundwater fluctuations can all negatively impact the

archaeological material.

Historically, the focus of archaeological excavations was on the archaeological material
itself. Because of this, sites were seen as containers for the archaeological material, with

little value themselves. However, as archaeological interpretation has moved to place a
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focus on the relationship between the archaeological material and its context, there is a new
importance placed on the archaeological site itself. Where previous archaeological
excavations were content with recording and removing the finds, modern sites seek to give

a holistic interpretation by employing both site and contents.

This can be seen in a shift towards in-situ conservation of archeological sites. Previously,
where an archaeological site was threatened with destruction, the accepted common
practice was to engage in “conservation by record”. This meant a full excavation of the
site, and the removal of the archaeological material. After the remains had been retrieved,
recorded, and removed; the site was left without a conservation plan being put into place.
Any subsequent activity taken at the site would take its toll on the remaining archaeological
material, as no preservation plan was pursued following conservation by record. In extreme
cases (such as the London Mithraeum), large archaeological features (in this case the
foundations of a Roman temple) were removed completely and moved to a new location

to facilitate new construction.

Current preferences for archaeological site conservation are strongly in favor of in-situ
conservation. Although in-situ conservation is often accompanied by the display of the
archeological site, it’s not a necessary component. Sites in which display is unwanted or

impossible can still be protected by in-situ conservation of the remains.

1.2 Reburial system design

Although there are many ways to engage in in-situ conservation, all of them present
benefits and downsides. One of the major hurdles for in-situ conservation is that these

schemes tend to be costly, as there are maintenance costs associated with the site. Although
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these can be defrayed by the income generated from display, oftentimes the costs
associated with display are higher than the income generated. Archaeological remains
which are left exposed to the elements will require periodic evaluation of their condition,
accompanied by restoration if necessary, and a security system. These are periodic

expenditures which can greatly impact a project’s budget.

The reburial of archaeological remains offers an attractive alternative for in-situ
conservation. The idea behind reburial is to return the archaeological material to a stable
underground environment which will slow down the natural decay processes affecting the
material. Although the decay processes cannot be completely stopped, reburial systems are
constructed to mitigate the damage, imitating or improving the medium in which the

archaeological material was initially deposited, and later found.

The benefits of reburial for the conservation of archaeological sites are many. First, the
archaeological remains are placed in a protected environment, which slows down their
deterioration. By reburying the archaeological material, it is also protected from a host of
other potentially damaging processes such as anthropogenic activity at the surface
(vandalism, looting, etc...), and natural processes brought on by exposure to the elements
(such as erosion). Second, reburial allows for use of the site. Reburial systems can protect
the archaeological material from activity at the surface, be it construction or agricultural
cultivation. This gives reburial systems an advantage in crowded urban settings as it both
protects the archaeological material, and allows for development. Third, reburial systems
have an inherent flexibility which is well suited for archaeological practice. Reburial
systems can be adapted for any size and depth of excavation, and can be applied to an entire

site or to a section of the site. Reburial can be undertaken at fully excavated, partially

www.manaraa.com



excavated, and unexcavated sites. Reburial systems can be temporary or permanent, and
are constructed to be easily removed. Although it falls outside the scope of this document,
maritime reburials (reburials on the seabed) have been used successfully to protect

shipwrecks.

Although the use of reburial as an in-situ conservation technique is relatively recent, there
are recorded cases dating to the 19" century of reburial being used. The 1930 Athens
conference recommended reburial as the preferred alternative for in-situ conservation
(Demas 2004). However, these were very basic interventions (they consisted of simply
replacing the excavated material into the open excavation, without designing a protective

environment) which may be better described by the word “backfilling”.

There is some confusion in the terminology used for reburial. Common terms are “reburial
scheme”, “burial-in-place”, and “backfilling” all used somewhat interchangeably to denote
the same conservation treatment. For the sake of consistency, in this document a “reburial
system” is a designed system having multiple components, all working to provide an
effective conservation environment for the archaeological material. Backfilling is
understood then as the simple act of placing soil into an open excavation, for the purpose
of providing an even surface and applied without though for the conservation of the

archaeological material.

Although reburial is a widely practiced conservation treatment, there currently is no design
procedure for reburial systems. Furthermore, archaeologists often construct reburial
systems without the input of engineers, which leads to more difficulties. Due to this,

reburial systems can often be ineffectual, or even damaging to the archaeological material.
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To ensure the success of reburial as an in-situ conservation option, more quantifiable
research is required. This necessitates the cooperation of both archaeologists and engineers,
as a proposed design procedure should account for both the engineering performance
standards needed at the site and the conservation of the archaeological material protected

under it.

1.3 Research questions

The following research questions guided the work presented in this document:

a.) How can the current state of collaboration between the archaeological and engineering

communities be summarized and how should the communities work together?

Because civil engineers are often responsible for the first discovery of a site, they are often
involved in the preservation process of archaeological sites. In order to optimize the in-situ
conservation process, engineers and archeologists need to collaborate to agree on a solution
palatable to both parties. However, the current extent of collaboration is unknown. As
archaeological sites are threatened due to the spread of development, legal protections are
afforded to them so that they may be preserved. These are critical to in-situ conservation
of archaeological sites as they both provide the mechanism through which conservation of
the site is undertaken, but also outline the responsibilities of the engineers to archaeological

sites.

b.) How are reburial systems categorized and how should reburial systems be described

and classified?
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Currently, most reburial systems are site-specific designs, Because of this, there is
high variability in how reburial systems are designed and constructed. Currently, reburial
systems are classified based on intended length of reburial. A better taxonomy must be

used in order to facilitate classification of reburial systems.

c.) What is the state of practice regarding reburial systems, and how does it compare to the

state of the art?

Currently, constructed reburial systems are based on common practice, or designed
on a site by site basis. Because there is no accepted design method for reburial systems,
certain designs provide ineffective or counter-effective performance. However, there have

been published recommendations for the design of reburial systems.

d.) How should reburial systems be designed and which guidelines should be followed?

Reburial systems need a quantifiable design approach that takes into account the
preservation needs of the archaeological assemblage, the engineering demands placed on
the site, and site properties. Current knowledge only provides scattered qualitative
guidelines for the design of reburial systems. A comprehensive set of design guidelines is

needed.

1.4 Document structure

In this document, the current state of reburial is analyzed, and a set of design guidelines
are proposed. Chapter 1 is an introduction to both reburial as an in-situ conservation

technique and gives an overview of the state of reburial.
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Chapter 2 is the background chapter. In it, a short background on the excavation of
archaeological sites is presented, followed by discussion on the state of collaboration
between archaeologists and engineers, as well as the legal framework in which reburial
operates. The chapter also presents a review of the available literature on reburial, with a

focus on the Rose Theatre reburial system.

Chapter 3 discusses the classification of reburial systems. Currently, there is no
classification system for reburial systems. Oftentimes, reburial systems are grouped into
temporary or permanent, which is a division which is often blurry and liable to change. A
proposed classification system which ties into reburial system design is proposed. This

chapter also presents notable case histories from reburial projects

Chapter 4 introduces the design method. The rationale for the proposed design guidelines
is discussed, as well as the existing design guidelines from the published literature. In depth
discussion of a new design method (DAISEE: Design of Archaeological InfraStructure for
Elective Entombment) is provided, as well as discussion of each alternative within the

DAISEE guidelines.

Chapter 5 provides a step-by-step description of the DAISEE method, as well as some

examples of the method applied to the case histories discussed in Chapter 3.

Chapter 6 presents the conclusions and recommendations derived from the work presented
in this document. The future research necessary for a complete reburial system design

procedure is also discussed.
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CHAPTER 2 BACKGROUND

2.1 Archaeological sites

Archaeological sites are recognized as limited and non-renewable cultural resources
(Nickens 1991b) which continue to be discovered and explored around the world. The
archaeological materials buried within these sites can be of great cultural significance, but
the process of exploration and preservation is challenging in these fragile and complex
environments, especially in high population areas with substantial development. The
harvesting of archaeological sites by excavation and study is inherently destructive. Once
a site has been excavated, reconstruction is impossible and contextual information that is

derived from the relative location of objects is lost.

Archaeological sites are of immense value because of the dual purpose they serve. First,
they better our understanding of our past by revealing information where written records
are unavailable or incomplete. In certain cases, information derived from archaeological
evidence comprises the vast majority of the knowledge base for that topic. Second,
excavation being a procedure which can only be learned by practice, unexcavated sites are
necessary for the training of future scholars. From a societal perspective, the exploration
and research of archaeological sites is important because it contributes to new knowledge

that enhances our evolving cultural understanding of civilized societies, past and present.
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However, such field studies must be conducted in a careful and controlled manner to
mitigate damage to archaeological materials (e.g., artifacts and structural features) buried
within these fragile environments. Archaeological materials can be highly sensitive to
small physical, mechanical, and chemical changes within their surroundings. The
archaeological context (the position of archaeological material within the soil stratigraphy
and its spatial relationship to other materials) is just as important and sensitive to change
as the condition of the materials themselves. Changes in ground conditions can arise from
increases in overburden stress, settlement, lateral displacement, vibrations, drilling and
sampling, and soil removal (e.g., excavation). Changes in groundwater level and chemistry
(pH, redox potential, and dissolved oxygen) can directly affect archaeological materials
and/or promote growth of harmful micro and macro-organisms. For these reasons special

care must be taken to preserve as many archaeological sites as possible.

Over the last 150 years, the spread of urbanization and land development has added another
dimension to this problem. Due to this relatively recent trend, unconstructed land is
becoming a rare commodity in areas with a high population density. Oftentimes, these areas
are also associated with a long history of continued settlement. Europe in particular has
come to face this problem as the larger and older cities such as Rome and Athens, must
balance the ongoing construction of newer and taller buildings with the duty to preserve
archaeologically significant remains. The short life span of modern buildings, often
designed to serve for fifty or one hundred years, complicates conservation of sites as every
building project takes its toll on the site. Repeated construction projects ultimately ensure
the complete destruction of the archaeological material. Figure 2.1 highlights areas in

Europe where rapidly expanding urbanization presents a threat to the conservation of
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archaeological remains. Although the problems are presently found in large cities, it is

possible that in the future archaeological sites which are for now safe because of their

location may be threatened.

Figure 2.1 European countries with a large amount of archaeological sites.

High density urban areas also suffer from underground crowding due to infrastructure
construction. As new technology is developed, existing infrastructure is often updated or
added. This construction often takes place underground. Repeated use of the subsoil for
different infrastructure needs (such as transportation tunnels or service pipes) crowd the
underground space. By overusing this space, we are threatening to destroy the
archaeological layer and the information and material contained therein. Figure 2.2 (from
Williams & Butcher, 2006) shows an example of underground overcrowding threatening

the preservation of the archaeological layer.
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Figure 2.2 Overuse of the underground space in large settlements may threaten the survival
of the archaeological material (from Williams and Butcher 2006).

The civil engineering profession can maintain a critical role in archaeological site
exploration and preservation. In fact, civil engineers can be considered as essential
participants in both reactive and proactive roles. First, archaeological sites are often
discovered unexpectedly as part of construction and development activities, and the
engineers inherit the responsibility for the fate of these sites (Salvadori 1976; Tsirk 1979).
In these cases, the engineers assume a reactive role as first finders. Although there are
regulations in most countries to protect archaeological material which is found on a
construction site, the responsibility of preservation falls with the engineer which must be
aware of such protections. Second, there are numerous other field sites that archaeologists
work to explore, research and preserve. Each archaeological site is unique and requires
proper planning and operations. Civil engineers can serve in a proactive role in the

exploration and preservation process, working with archaeological teams to provide

11
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engineering expertise, knowledge and application of appropriate technologies. In both
cases, the impact of interactions between the two parties can be elevated through improved
understanding of archaeological needs, with the goal of establishing more routine and

productive collaborations.

2.1.1 Types of Archaeological Sites

It is important to understand that not archaeological sites are alike. Although there are many
ways to classify archaeological sites (e.g. by size, by geographical location, by date) it is
convenient to classify archaeological sites by their content. Customarily, the nature of the
archaeological material present will dictate the preservation goals of the site. The role of
engineering is to provide the knowledge and methods necessary to achieve those

conservation goals. Sites may be loosely classified as any of the following:

a.) Artifact sites: These contain only artifacts that are usually buried at shallow depths,
and there are no structures or vestiges of them remaining that are recognizable. Many pre-
historical sites in America are artifact sites, and once these are fully excavated there is no

need for further work to be done on the site or for preservation to happen.

b.) Structural sites: These contain structures, which can be still standing or in a
structurally failed state, such as houses or other larger buildings. These types of structures
are often referred as features in archaeological literature. These structures represent civil
works from years past, and if excavation is needed challenges may be present as the
structures might need structural stabilization or rehabilitation. If the structures are not

subject to a preservation process, they may deteriorate by being exposed to the weather.

12

www.manaraa.com



c.) Mixed sites: Some sites may present both characteristics. This may stem from being
very large in size and these sites may have structures at the site’s core and artifact sites
surrounding. Another reason is if the site spans multiple time periods, or had a special
significance (such as the remains of a religious temple which may be expected to have
large quantities of artifacts nearby). These may have a structure in a focal point and have

scattered artifact loci nearby.

Each different site will propose different challenges and different goals. In some cases, an
important structural site may need to be excavated, stabilized and made ready for public

visits while artifact sites are commonly abandoned after the excavation has finished.

Commonly, archaeological material is at depths that would be considered shallow by
geotechnical engineering standards, up to 3 meters. Structural features are usually found at
a larger depth than artifacts. However, the depth of the archaeological layer may vary with

the age of the site and the use of the land in the past.

2.1.2 Archaeological Site Excavation Process

The excavation method of a site will usually follow a plan that is formulated based on
preliminary data obtained from site exploration. During excavation, archaeologists
normally dig at shallow depths, up to about 5 meters. Artifact excavations are often limited
to 2 or 3 meters deep with a plan area ranging from 1 square meter to as large as 10 square
meters. Deeper digs might be warranted if the rate of sediment deposition is high in that
area, causing archaeological material to be buried deeper. Excavations for structural

remains are necessarily larger in plan area and may be even deeper.
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The two major concerns with excavation are the cut stability and water infiltration. If the
cut is not stable, there is a risk to researchers operating inside the excavated ground. Large
soil movements can jeopardize the excavation and cause damage to the archaeological
material. Even small soil movements can be damaging to more fragile remains. Water
infiltration must be mitigated to reduce difficulties in the digging process and avoid damage

to the archaeological material.

There are two basic excavation methods, pits and trenches. Small pits, less than a meter by
a meter, are more commonly used in artifact sites. Larger pits are used to fully expose a
buried structure, and the size of these pits is dictated by the size of the structure. In both
cases, work 1s performed from the surface if depth allows, or from inside the pit if the
material is too deep. Pits may be enlarged, wider or deeper, to accommodate archaeological
studies. Small pits are manually excavated, although the use of machinery is not
uncommon, especially for deeper pits. Larger pits are usually excavated using a
combination of machinery and manual digging. The bulk removal of soil is completed with

excavators, while the soil closest to the archaeological layer is removed by hand.

Trenches are more suited for structural sites, and trenches are often oriented at 45 degrees
in plan view, as shown in Figure 2.3. Trenches are usually around a meter wide with
vertical cut walls (enough space for a person to work) and less than 3 meters deep. They
can be dug manually for small scale excavations, or if the terrain is too rough or sensitive
to allow a mechanical excavator. Care should be taken to minimize soil movement of the
trench walls. Most trench depths are shallow enough to remain stable. However, trenching
in soft soil conditions should be engineered, especially if the trench is expected to be deeper
than usual.

14
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Figure 2.3 shows possible excavation plans for a site. In part a), we can see a possible
density map that is produced using shallow exploration methods (such as shovel testing) at
a site. Once the spots that have archaeological material are identified, pits may be dug at
those places as shown in b). Part ¢) shows a possible trench layout at an archaeological site.
Those trenches may be enlarged to accommodate material that is found while excavating

trenches, as can be seen in d).

L

a) Grid map with results b) Pit layout for the site
from preliminary testing seen in a)

45°
¢) Trench layout for a d) Enlarged trenches to
site accommodate finds

Figure 2.3 Different possible layouts for excavations
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2.1.3 Archaeological Site Management: Backfilling, displaying, and reburial

Although excavation of an archaeological site may take years, it eventually reaches its
endpoint. At the end of excavation, a decision must be made regarding the future of the
archaeological site. There are two main factors which influence the post-excavation life of
an archaeological site: 1.) whether any archaeological material is left, and 2.) what the post

excavation use of the land is.

The existence of any archaeological material at the site will ensure the necessity of a
conservation program. The existence of archacological material post excavation will
primarily depend on the type of site; while it is common to remove artifacts from a site for
study, the movement of features is possible yet rare. Archaeological sites which are left
devoid of material will commonly lose their classification as an archaeological site, and
are not commonly subject to any cultural protection. If the site will not have post-
excavation construction, it is common practice that the open excavation be filled with the
removed soil (as a safety precaution), without any design process. This practice will be
referred to as “backfilling”. Once all open excavations have been filled, no further actions
are taken on the site in an archaeological context. If the site will be used post-excavation,
the constraints of the following project should dictate whether the excavations will be left

open or will be backfilled.

However, archaeological material may be left at the site. This material could be artifacts,
features, or a mixture of both. In this case, the conservation of the archaeological material
left must be taken into account. In-situ conservation of the archaeological remains may be

accompanied by total or partial display of the archaeological material left. Display of the
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archaeological material will in most cases preclude non-archaeologically related
construction on the site, although there have been cases in which both activities have taken

place at one site (e.g. The Rose Theatre).

Although there are a range of in-situ conservation options, reburial has quickly risen as a
preferred alternative. Reburial can be used in a site regardless of the nature of the material,
and can accommodate many types of land usage. The reburial system can be placed over a
site totally or partially. Site reburial has been practiced in the archaeological world for
almost twenty five years, and is adequate for a vast array of sites. Many of the countries
highlighted in Figure 2.1 have implemented reburial projects, either for preservation of

sites in urban areas or for preservation of archaeological material post excavation.

A designed ground cover that incorporates reinforcing elements such as geotextiles and is
designed to protect a site from the potential damaging factors in the area is a practical
solution which both protects the archaeological material and allows for construction at the
site. By using a reburial system to protect urban archaeological sites, we also reduce the

problem of overcrowding in urban environments by allowing a site to serve dual purposes.

2.2 Legal framework

Legislation protecting archaeological sites is mostly relatively recent. As archaeology
developed as a discipline in the late 19" century, the legal framework to support it was not
put into place until the second half of the 20" century in many places. Although
international organizations, such as UNESCO, have worked to protect internationally
relevant archaeological sites, the protection afforded to the majority of a region’s

archaeological site is highly variable, depending on local laws. Currently, most countries
17
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have provisions protecting archaeological sites on public-owned land. However, many

countries do not extend the same protection to sites found on private land.

2.2.1 Development of Policies in the U.S.

In the 1970s, there was growing concern within the civil engineering community that new
construction was adversely impacting archaeological sites, to the point where such valuable
cultural resources were being depleted at alarming rates. In 1974, Salvadori (1976) was
appointed by the ASCE Task Committee on Social and Environmental Concerns to
investigate and report on the preservation of archeological sites in the United States.
According to Salvadori (1976), more than half of known archaeological sites in the eastern
United States were destroyed during construction related activities, and in some urban parts
of the western United States (e.g., Los Angeles and San Francisco), the rate of destruction
exceeded 95%. The rate of archaeological site conservation was low for three reasons: (1)
inadequate federal legislation to protect archaeological sites; (2) lack of information about
archaeological site conservation within the engineering and construction communities; and
(3) minimal collaboration between archaeologists, engineers, and contractors. In addition,
a probable fourth reason is the concern that unplanned archaeological excavation could
lead to scheduling setbacks and increased project costs. However, archaeological
assessments can often be conducted quickly to avoid lengthy construction work stoppages.
Salvadori (1976) indicated that a few hours can be sufficient to determine the relative
importance of a site, and a few days can be sufficient to complete a satisfactory study of a

site.
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Even though federal funds were available for salvage under the Federal-Aid Highway Act
of 1956, there were limited case studies of successful collaboration between archaeologists
and engineers (Salvadori and Cortes-Comerer 1977). The National Historic Preservation
Act of 1966, however, led to the effort by ASCE to create a partnership between engineers
and archaeologists (Hinze and Antal 1991). Salvadori (1976) argued that collaboration
should be expected, given that the engineer is responsible for the discovery (and,
oftentimes, the destruction) of a large number of archaeological sites that are unearthed
during construction activities. It is recognized that a potential conflict of interest arises,
given that work stoppage for archaeological preservation efforts can contribute to increases
in construction time and cost. However, Salvadori (1976) found that the issue stemmed

more from a lack of knowledge, rather than a lack of interest from engineers.

Based upon recommendations from Salvadori (1976), ASCE set up a Task Committee on
the Preservation of Archaeological and Paleontological Sites, which was later integrated
with the Task Committee on Social and Environmental Concerns within the Construction
Division. One of the main functions of this committee was to disseminate information
about how to deal with archaeological sites. ASCE passed a resolution that engineers
should actively participate in the conservation of archaeological sites. The resolution was
widely publicized at the time and appeared in an article for Civil Engineering magazine

(Salvadori and Cortes-Comerer 1977):

“WHEREAS, the American Society of Civil Engineers has established and supports a
Committee on Social and Environmental Concerns in Construction as a technical

committee under its Construction Division, and
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WHEREAS, this Committee has personally studied for a period of two years the problems
of the destruction of archaeological and paleontological sites due to construction in the

United States, and

WHEREAS, this committee is deeply concerned about the irreparable damage to and

unnecessary destruction of these remains of our precious heritage,

BE IT RESOLVED that the Board of Direction of the American Society of Civil Engineers
invites all engineers responsible for construction projects to pledge their active
participation in the preservation or salvaging of archaeological and paleontological sites

and requests all members of this Society to support such activity.”

Shortly thereafter, Tsirk (1979) advocated for a culture of cooperation between civil
engineers and archaeologists to be developed for effective protection of archaeological

sites. To this end, it was recommended that civil engineers:

1. Find a well-qualified professional archaeologist;

2. Involve an archaeologist in the planning stages of a project, or as early as possible;
and

3. Seek advice and recommendations from appropriate organizations at various stages

of project planning and development.

It was recognized that not all sites can be saved and preserved in-situ. However, the data
contained within them can and should be acquired by performing an appropriate and
thorough excavation (Tsirk 1979). This is often referred to as salvage archaeology, or

conservation by record.
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Table 2.1 Federal Legislation for Archaeological Site Preservation

Federal Legislation Highlights
Establishes protection for archaeological remains on
Antiquities Act - 1906 federal lands and provides for the establishment of]
national monuments.

Tasks the Secretary of the Interior to conduct a national
survey, using available documents and field
Historic Sites Act - 1935 investigations, to identify and inventory historical sites
and to disseminate information about national monuments
on federal and non-federal lands.

Protects historic data impacted during the construction off
Reservoir Salvage Act - 1960 dams using site excavation and documentation (aka,
conservation by record).

Natural Historic Preservation Act |Asks states to conduct surveys of significant sites and
(NHPA) — 1966, amended in 1980 |authorizes disbursement of grants to encourage state and
and 1992 private conservation efforts.

Includes archaeological resources (e.g. sites) in the
environmental impact considerations for federally funded
or licensed projects.

National Environmental Policy Act
1969

Requires federal agencies to make inventories of historical
Executive Order 11593 - 1971 sites in lands under their control and evaluate adverse
effects of human activities on those sites.

Allows expenses for excavation and recording off

Archaeological and Historic archaeological sites that might be affected during
Preservation Act (AHPA)— 1974 |“alteration of terrain” in federal, federal licensed and
federal funded projects.

Provides for federal agencies to facilitate Native

American Indian Religious Freedom . .
& Americans’ access to sacred lands and cultural items on,

Act- 1978 or buried within, those lands.
Archaeological Resources Requires permits for excavation or removal of]
Protection Act - 1979 archaeological resources from federal or Indian lands.

Native American Graves Protection |Provides for the repatriation of Native American cultural
and Repatriation Act - 1990 items from federal agencies or federally funded agencies.

There is federal legislation to support the preservation of archaeological sites, as shown in
Table 2.1. It is important to note that these legislative acts only cover federal lands,
federally licensed projects or federally funded projects. Salvadori (1976) and Tsirk (1979)

advocated that engineers be aware of, and abide by, pertinent legislation relating to
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conservation to preclude loss of archaeological material, and even in cases where
protection is not legislated, that engineers collaborate with archaeologists to consider

options for preservation.

Table 2.1 lists the relevant legislation pertaining to construction sites and highlights the
critical components of each act, including those acts that have passed since the cornerstone

publication by Salvadori (1976).

Note that most of the federal acts offer protection of historical sites, which encompasses
all sites with historical significance, including archaeological sites. Federal regulations are
cumulative and work in conjunction with state and county laws or regulations (Tsirk 1979).
However, if no state or local laws are present, there are no legal obligations to protect

archaeological resources unless federal funds are being used in the project.

Monetary and scheduling restrictions should be taken into account when preparing to
engage in archaeological research at a construction site. The decision whether to engage in
field work is made by a qualified archaeologist after evaluating the site and its importance.
If significant remains are found or are believed to be present at the site, excavation may be
necessary. In most cases, however, a field evaluation is sufficient and allows for the
continuation of construction activities with minimal delays. In cases where excavation is
required, compensation from the government may be available (such as in the case of The
Rose Theater in London, where the Secretary of State for the Environment contributed £1
million in exchange for a 28 day delay). Many government agencies include provisions in
their contracts to accommodate for archaeological findings. Hinze and Antal (1991)

analyzed the provisions for contracts by governmental organizations to determine the
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consequences of encountering an archaeological site during construction. In that study, it
was found that provisions for surveying a construction area were established within all
state Departments of Transportation and in 92% of federal agencies, but only within 44%
of municipal agencies. Three types of surveys were described: (1) a record search to
establish the possible locations of archaeological sites in the vicinity; (2) a trial excavation
(e.g. shovel tests and shallow exploration) to search for remains; and (3) a full site
excavation. Field-based surveys (i.e., excavations) were almost always required.
Furthermore, it was found that 70% of contracts included a stop work clause, and 21%
placed additional responsibilities on the contractor to ensure preservation of archaeological
findings. Hinze and Antal (1991) recommended that these provisions be required in all
contracts, and that the contractor collaborate with the archaeological team in all operations.
One of the federal agencies in particular, the U.S. Army Corps of Engineers, has been an
active proponent of in-situ conservation (Mathewson 1989; New South Associates 2011;
Nickens 1991b) and has promoted more collaboration between archaeologists and

engineers.

2.2.2 Development of Policies in the U.K.

In contrast to the U.S., archaeological sites in the United Kingdom are older and more
complex because successive periods of occupancy often give rise to layers of
archaeological material from different eras. There, older sites often have both structural
remains and artifact troves; whereas in the U.S., most pre-Colombian sites are limited to
artifacts. Collaborative efforts towards in-situ preservation in the UK were sparked in the
1990s from the creation of two Planning Policy Guidances (PPGs), PPG 15: Planning and

the Historic Environment (Department for Communities and Local Government 1994) and
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PPG 16: Archaeology and Planning (Department for Communities and Local Government
1990). These two PPGs were published to mitigate destruction of archaeological material
due to construction activities on public and private sites, regardless of whether public
monies are involved. These new policies called for preconstruction site investigation
(through document research or field assessment) to avoid damaging irreplaceable
archaeological material. If remains were found in the preconstruction assessment, then
preservation was mandatory, either in-situ or through recorded documentation (aka salvage
archaeology). Tilly (1998) makes clear that the cases he presents are work done in the wake
of approval and publication of the PPG 16, which serves as an indicator of the importance

and impact this guideline has had on archaeological site preservation in England.

After the release of PPGs 15 and 16, a great amount of archaeological work was undertaken
in sites across the UK. PPG16 called for every construction site to be evaluated for its
archaeological potential, this being determined by either remote sensing technologies such
as ground penetrating radar (GPR), soil resistivity or other geophysical methods, trial
trenching, or both if needed. Williams and Corfield (2002) state that PPG 16 “positively
encouraged the preservation of nationally important archaeological remains in-situ”
although certain policies may have contributed to the damage of remains (Nixon, 1998).
Tilly (1998) for example, discusses case studies of five archaeological sites that were
threatened by imminent construction but preserved as a result of PPG 16. In all cases,
archaeologists were allowed to make a preliminary evaluation of each site and
subsequently provide the project engineers with information to develop a mitigation plan
that would minimize archaeological damage without unnecessary excess costs. In two

cases, archaeological remains were partially excavated and construction plans were altered
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to minimize ground disturbance to the in-situ remains. In a third case, an ancient burial
ground was discovered at the site of a new housing complex. The resolution was to
construct a post-tensioned concrete slab above the site for its protection and preservation.
In a fourth case, a change in pile positioning for a commercial structure was recommended

to avoid damage to archaeological remains, but it was found to be cost-prohibitive.

There were criticisms levied against PPGs 15 and 16. According to Palmer (2005), the
guidance documents created a system that focused on site development and lacked
sufficient focus on increasing archaeological knowledge. Most notably, the substantial
influx of field sites required archaeologists to undertake new work without a research
framework. In fact, the main criticism was that it substantially increased the work burden
of archaeologists without adequate resources (i.e., archaeological staff and essential
equipment) in a compressed timeframe, since the archaeological work had to be completed
quickly to allow resumption of construction activities. Fragmentation of work was
essentially encouraged, since the archaeological team members were often required to
conduct work outside of their fields of specialization (Palmer 2005). As a result, some of
the conservation work was not performed to acceptable standards and was insufficiently
documented and processed. Thus the archaeological data were sometimes inadequate for

publication and did not necessarily contribute to the archaeological record.

Both PPGs were superseded in 2010 by Planning Policy Statement (PPS) 5 (Department
for Communities and Local Government 2010), which consolidated the policies from both
documents and made efforts to improve working relationships between the archaeological
and construction communities. While the Department for Communities and Local

Government claimed that “the planning policy for the historic environment has been
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strengthened” (CLG press release 23.03.10), English Heritage claimed on their website
that PPS 5 “maintains the same level of protection to the historic environment as PPGs 15
and 16.” With the publication of PPS 5, there was enhanced flexibility in designating sites
for protection, thereby increasing the number of eligible sites. PPS 5 maintained the same
level of protection for scheduled monuments, listed buildings and conservation areas, but
it expanded the presumption of conservation to include World Heritage Sites, registered
parks, historic battlefields, protected shipwrecks and undesignated heritage assets.
Whereas PPGs 15 and 16 protected only the material remains within site locations, PPS 5
extended the conservation to cover the entire site. PPS 5 was itself superseded in March
2012 by the National Planning Policy Framework (NPPF), which combines all of the
existing PPGs and PPSs (which regulate a myriad of different topics, not just
archaeological remains) into one cohesive document. The revised documents address some
of the issues regarding time and resources for proper archaeological site conservation. The
NPPF is in the process of being gradually implemented over a one-year period, and so its

impacts are as yet undetermined.

2.3 Reburial literature review

The first scholarly articles about reburial were published in the 1980s, but the practice only
came into popularity in the 1990s when reburial entered the conservation vocabulary
(Agnew et al. 2004). In the past few decades, there have been successful reburial projects
with high visibility, like the Chaco Canyon (Ford and Demas 2004) and Aztec Ruins
(Rivera et al. 2004) monuments in the southwestern U.S. and the Rose Theatre (Ashurst et

al. 1989; Biddle 1989; Corfield 2004, 2012; Orrell and Gurr 1989; Wainwright 1989) in
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the U.K. These projects have demonstrated that reburial is viable and, at the same time,

provide valuable data to inform future reburial designs.

UNESCO promates in situ
conservation as sites will The Planning Pelicy Guidances
Olavkloster ruins in Norway benefit from future The Rose: England's first 15 & 16 are published in the UK.
partially destroyed and archaeological techniques monitored and managed promaoting in situ conservation
partially reburied and advanced knowledge reburial project as the preferable option
Reburial as the preferred Start of long term reburial The Charter for the Protection and Valetta Treaty promotes in
conservation aption for in experiments in England