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ABSTRACT

Hurricane Katrina had a significant impact on the number and distribution of known
archaeological sites in New Orleans, Louisiana. Due to government mandated investigation in
heavily damaged areas, many archaeological sites were recorded in geographic locations where
there were previously none recorded. This thesis examined the spatial distribution of sites in the
context of archaeological predictive modeling to determine the impact of disaster recovery on
site location. In addition, decision making processes that led to the discovery of sites were
examined to determine how they contributed to spatial bias in the distribution of sites recognized
by the Louisiana Division of Archaeology. Sites were categorized based on the types of
investigations that led to their discovery: academic research, development or disaster recovery.
They were then subjected to spatial and statistical analysis methods to demonstrate geographic
differences between categories. Differences in mean elevation and distance to water between
site categories were found to be statistically significant. Spatial clusters were identified that
were unique to each site category indicating that they were also spatially different. This study
indicated that clusters of sites observed within the known site distribution were the result of
biased survey methods rather than an accurate representation of the varying density of
archaeological deposits throughout New Orleans. As a result, the use of known sites for
predictive modeling in New Orleans is highly problematic and needs to be evaluated further. A
different conceptual model of New Orleans archaeology was then proposed that considers the
city as a single site that can be modeled as having varying degrees of archaeological sensitivity

across geographic space.
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CHAPTER 1
INTRODUCTION AND LITERATURE REVIEW

New Orleans, Louisiana is as culturally and historically rich as any city in the United
States. This is due in large part to two factors: the city’s age; founded by European colonists in
1719 but occupied by Native Americans much earlier, and the large number of historic standing
structures. Due to the preservation of so many historic structures, there is the potential for
undisturbed archaeological deposits beneath the structures. This potential was realized when
Hurricane Katrina swept through New Orleans destroying countless historic structures and
severely damaging others. In the aftermath, Federal Emergency Management Agency (FEMA)
conducted the bulk of disaster cleanup projects. Whenever cleanup required the breaking of
ground or removing of historic buildings or debris, archaeological survey was required (FEMA

2006). This in turn led to the discovery and recordation of many archaeological sites.

The purpose of this thesis is to examine how Hurricane Katrina in conjunction with
public policy has reshaped the understanding of archaeology in New Orleans. Very little has
been written about the effect that a major Hurricane had on the archaeology of one of America’s
most historic cities. In fact the way in which disasters and government response impact historic
preservation is a subject that has scarcely been studied at all. For these reasons, investigating
New Orleans, a city rich with history, and the impact of Katrina, one of the worst disasters in
U.S. history, is particularly important. The lack of research on this subject means that this study
must be informed by many disparate sources of knowledge from multiple disciplines. Inspiration

for this project has come from cultural resource management, archaeological predictive



modeling, disaster management, and spatial crime analysis. The introduction includes a
geographic setting of this project along with a summary of archaeological research in New

Orleans. Included is a description of the study area and data used for this thesis.

Geographic Setting

The land that present day New Orleans sits upon is a recent accretion of Mississippi
River deposits that accumulated from approximately 2500 B.C. until levees were erected in the
19" and 20™ centuries (Saucier 1963). During the formation of the delta, sediment carried by the
river overflowed into the marsh cutting off what is now Lake Pontchartrain from the Gulf of
Mexico. Prior to this time the North Shore of Lake Pontchartrain would have been the Gulf
coast. Over the next 4500 years the land south of Pontchartrain continued to build, creating a
vast protrusion into the Gulf known as the St. Bernard delta lobe (Hastings 2009). The
Mississippi River’s tremendous influence on this region cannot be overstated. While sediment
no longer deposits into the delta lobe, the Mississippi River is still the predominant geologic and
geographic feature in the New Orleans area (Castille et al. 1986). Due to the richness of river
sediments, agriculture was historically limited to the expanses of the Mississippi River natural
levee (Saucier 1963). The processes that formed the delta have left New Orleans with a unique
geographic setting; the land that is closest to the river channel tends to be higher in elevation
than land which is farther away. The same can be said for some of the smaller waterways in the
area such as Bayou Sauvage. These smaller channels acted as distributaries of Mississippi
sediment and created their own natural levees of high ground just as the River did (Hastings
2009). The major topographic features of New Orleans are the natural levees of the Mississippi
River, Metairie Bayou-Bayou Sauvage, which forms the Metairie-Gentilly Ridge, and the Pine

Island beach ridge that lines the southern edge of Lake Pontchartrain. Virtually all of the land
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that is not in close proximity to one of these features is drastically lower in elevation and

potentially below sea level (Saucier 1963).

The geographic setting of New Orleans was not ignored by its earliest settlers. Due to
frequent flooding of the area, prehistoric populations inhabited the natural levees and the beach
ridges south of Lake Pontchartrain while leaving the low-lying swampland vacant (Smith et al.
1983, Gray et al. 2008, White 2009). The first European settlers also found this strategy
advantageous and occupied the natural levees first; some of the earliest colonists actually
populated old Native American sites (Smith et al 1983). The population remained largely
confined to the natural levee of the Mississippi River for much of the first 100 years of European
settlement (Castille et al. 1986). Beginning in the antebellum period (1803-1860) immigrants
started to settle lower lying areas off of the natural levee due to a lack of high ground to build
upon (White 2009). It was not until the 20" century that drainage allowed the lowest-lying parts
of New Orleans to be settled (Gray et al. 2008). As a result the settlement of New Orleans
tended to start at the bank of the river and move toward the less desirable back swamp as the city

expanded (Lee et al. 1997).

New Orleans Archaeology

Archaeology has been formally studied in the New Orleans area since the first half of the
20™ century. Prior to Katrina, most of these investigations were either university sponsored
research projects or compliance based Cultural Resource Management. While it was impossible
to cover all of the archaeological research that has been conducted in New Orleans, some of the

more notable examples were illuminated in this section.



The Early Years

Some of the earliest work done in the New Orleans area was accomplished by Ford and
Quimby (1945), Saucier (1963) and Gagliano (1969). These researchers predominantly focused
on prehistoric sites in the marshes of New Orleans East and the southern shore of Lake
Pontchartrain. Some of their most important work was done at Big Oak and Little Oak islands
and the Little Woods sites that identified the Tchefuncte Culture as one of the oldest in the lower
Mississippi delta (Ford and Quimby 1945). While researching the geomorphology of the
Pontchartrain Basin itself, Saucier investigated 140 prehistoric archaeological sites. Radiocarbon
dating from these sites was often used to construct chronological sequences for various delta

lobes (Saucier 1963).

Cultural Resource Management

Until the National Historic Preservation Act of 1966 (NHPA), archaeology in this region
was limited to a few university backed research projects in the researchers’ area of interest. With
the enactment of NHPA the era of Cultural Resource Management (CRM) was initiated which
greatly increased the frequency of investigations (Smith et al. 1983). NHPA was enacted to
create a national preservation program during a time of widespread urban renewal that threatened
historic resources. One of the outcomes of NHPA was that it induced the creation of the
National Register of Historic Places (NRHP) that was directed by the National Park Service.
Properties could be placed on the NRHP based on their cultural or historical significance.
Section 106 of NHPA was enacted to mandate that NRHP eligible properties be protected from
adverse impacts from government projects. CRM was born out of the necessity to study the
possible adverse impacts on cultural resources from government action in the same way that

negative impacts on the environment were assessed (King 1998). Beginning in the 1970s



construction or development projects that involved public land, federal funding or federal
permitting required archaeological investigation prior to any ground breaking activity (NHPA).
As a result, many historic archaeological sites began to be investigated in the New Orleans area.
In the late 1970s Shenkel of University of New Orleans (UNO) conducted some interesting
investigations on Congo Square during the development of Louis Armstrong Park. While the
site had already been disturbed by park construction, the remnants of a Spanish colonial fort still

remained (Shenkel et al. 1979).

A large project that cut through some of New Orleans most historically significant
neighborhoods was the construction of the Greater New Orleans Bridge no. 2, now known as the
Crescent City Connection. The right-of way for this project intersected the Central Business
District and the Warehouse District which resulted in a high potential for encountering
archaeological deposits. Due to the large area that needed to be assessed, the project was first
addressed by examining the standing architecture within the right-of-way. Archaeological
testing was then concentrated on the properties that displayed the most historical significance.
The actual placement of excavation units was guided by historic maps which revealed how
previous occupations were placed on the lots. Thirteen previously unknown historic
archaeological sites were recorded as a result of the GNO Bridge no. 2 project (Castille et. al

1986).

In the early 2000s, Gray of Earth Search Inc. conducted excavations over several years in
response to the demolition of the St. Thomas Housing Development and the subsequent
placement of the Tchopitoulas St. Wal-Mart. Portions of 13 city blocks were excavated

revealing deposits related to predominantly poor immigrant populations inhabiting the riverfront



in the 19" century. This project led to the discovery of 16 new archaeological sites (Gray and

Yakubik 2010).

Academic Interest in Historic New Orleans

While archaeology in the city would gradually become dominated by compliance based
Cultural Resource Management (CRM) projects, academic research on historic archaeology also
gained prominence throughout the 1970s and 1980s. The first formal historical archaeology to
be completed in the French Quarter was the excavation of the Gallier House by Jack C. Hudson.
The Gallier House was built in 1857 and was the home of prominent New Orleans architect
James Gallier. While the deposits were somewhat disturbed, the artifact assemblage that was

recovered laid the foundation for New Orleans historic archaeology (Hudson n.d.).

In the late 1970s and early 1980s the Hermann-Grima House was excavated in three
separate sessions. Two of these projects were sponsored by the University of New Orleans
(Shenkel 1977, Lamb and Beavers 1983) and one by Davis (1983) of Tulane University. These
excavations served to explore colonial daily life at this National Historic Landmark and National
Register of Historic Places (NRHP) listed property. Layers of midden deposits were uncovered

in the courtyard of the property representing occupation dating back to the 18" century.

Beginning with her work with the UNO Greater New Orleans Archaeology Program
(GNOAP), Shannon Dawdy became very active in the academic research of historic sites in New
Orleans. Dawdy followed up on some of Shenkel’s work on Madame John’s Legacy, a French
Colonial era structure in the French Quarter (Dawdy 1998). She also conducted excavations on
the ‘Rising Sun Hotel’ on Conti St. in a joint venture between contractor Earth Search Inc. and

the University of Chicago. This site proved to have multiple components of occupation ranging



from a proto-historic Native American village, to French and Spanish colonial residences, to a
19" century hotel and brothel. This was also the first Native American site documented in the

French Quarter.

Hurricane Katrina

The topics of race, poverty, and inequality were the subject of much of the literature
regarding New Orleans after Hurricane Katrina (Hartman and Squires 2006, Cutter et al. 2006).
Much of the anthropological literature resulting from Hurricane Katrina focused on the cultural
impacts of a city underwater and a people displaced. David Morgan authored a compelling
article on commonplace cultural landmarks that were unrecognized by the National Register of
Historic Places (Morgan et al. 2006). These landmarks received little consideration from
preservation groups because they are not officially designated. In this article Morgan suggested
that Hurricane Katrina has shown the need to revise the manner in which National Register of
Historic Places (NRHP) nominations are considered. Morgan viewed the lack of representation
of certain demographics in New Orleans as evidence of social inequality that was exposed by the

storm.

Very little has been written on the effect of Katrina on New Orleans archaeology.
Shannon Dawdy addressed the creation of archaeological sites through the compiling of storm
debris by residents and relief workers. Her work illuminated the process of archaeological site
genesis as a social product. Dawdy’s research focused on the decisions made at the time of a
disaster and how they affected which materials were buried. Her major theme was the potential
of debris to be discovered as an archaeological site in the future (Dawdy 2006a). In another
article, Dawdy discussed her time spent working as an archaeologist in the recovery process in

New Orleans. She described New Orleans archaeology as a resource that has been historically
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neglected by researchers. This changed, however when the recovery process began (Dawdy
2006b). Dawdy hinted that federal preservation laws would be pushed to the limit during the
cleanup and demolition process. Like Morgan (2006), she suggested that the storm will change
the way archaeological investigations and historic preservation are conducted in New Orleans

(Dawdy 2006b).

As Dawdy predicted, the catastrophic damage that Hurricane Katrina brought to New
Orleans has had a lasting impact on archaeological research in the city (White et al. 2009). In the
months following the disaster the City of New Orleans requested that FEMA pay for the
demolition of residential structures that were too badly damaged to be rehabilitated. This
demolition project required review for Section 106 (NHPA) compliance in order to mitigate
adverse impacts to archaeological resources. URS Corporation of Baton Rouge was awarded a
contract to oversee the Section 106 review process. Part of the Section 106 compliance review
was archaeological monitoring during the demolition of 841 structures within the New Orleans
area. The selection of structures for inclusion in the monitoring survey was guided by an
archaeological predictive model. This project resulted in the discovery of 167 previously

unrecorded archaeological sites (Handley et al. 2010).

Not all of the investigations that took place in the immediate aftermath of Katrina were as
a direct result of demolition. FEMA also created temporary housing sites for displaced residents
throughout the city. These housing sites often required the installation of utility lines that
necessitated archaeological survey to mitigate adverse impacts. One example of a temporary
housing site was the Kingsley House site. This empty lot proved to have rich archaeological
deposits that were relatively intact (prior to temporary housing site development) dating back to

the 18" century. The Kingsley House site yielded a treasure trove of historic domestic artifacts
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and architectural features. Most interesting was the discovery of Native American deposits
affiliated with the Late Mississippian/ European Contact period. The rarity of discovering
Native American sites in the city of New Orleans made this an exciting discovery and provided

insights into prehistoric adaptations to the Southeast Louisiana environment (Gray et al. 2008).

Archaeological Predictive Modeling

Predictive modeling refers to a group of methods designed to streamline the efforts of
archaeologists by focusing their research on a smaller portion of the landscape. These
techniques are often used when attempting to study a vast area that cannot be feasibly covered by
a complete survey. Archaeological predictive modeling dates back to the 1960°s and has
continued through the present day. Greater computing power combined with GIS has allowed
modelers to produce some of the most sophisticated models to date (Kvamme 2006). At the
heart of most predictive modeling methods is the idea that human settlement patterns are based
on adaptive strategies employed to best adapt to the environment. Under the assumption that
favorable environmental variables can be quantified, correlations are made between
environmental variables and the presence or absence of archaeological sites. This is usually
done by examining a data set of known archaeological sites and finding environmental and
geographical similarities between them (Lock and Harris 2006). In this way specific
environmental variables are identified that are considered more favorable for containing
archaeological sites. An area that is being studied is then modeled to determine its likelihood of
containing archaeological sites across geographic space by looking for combinations of

environmental variables (Kvamme 2006).



Predictive modeling has been widely used in CRM due to the necessity of investigating
large areas at a low cost (Dore and Wandsnider 2006). The use of predictive modeling in CRM
has been criticized over the years due to the lack of empirical testing of models. Models are
often created for a specific project and put into use without accuracy testing either before or after
completion of the project (Dore and Wandsnider 2006). Despite these criticisms, predictive
modeling will continue to be used as a cost and time saving technique. Such was the case when
CRM professionals were faced with the enormous task of mitigating recovery projects following

Hurricane Katrina.

URS Corporation was awarded a contract to perform archaeological monitoring of
FEMA funded demolitions of structures damaged by Hurricane Katrina. In order to address this
huge task, an archaeological predictive model was created for the City of New Orleans (Handly
et al. 2010). Based on the Secondary Programmatic Agreement between FEMA, state, local, and
federal government agencies (FEMA 2006), 25% of all demolitions were monitored for
archaeological significance within the context of this project (Handly et al. 2010). Structures

were chosen for inclusion in the monitoring project based on an archaeological predictive model.

The particular predictive model used in the demolition project divided the city into three
probability zones based on their likelihood of containing archaeological sites. The probability
zones were developed using four criteria: geology, the presence of previously recorded sites and
NRHP districts, historic maps and research value. When evaluating geology, areas of the city
higher than 1 meter above sea level were considered to have a high probability of containing
archaeological sites (Handly et al. 2010). In New Orleans these areas are typically the natural
levees of the Mississippi River or bayous such as Bayou Sauvage. Natural levees were the

preferred landform of both prehistoric people and colonial era settlers making them traditional
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hot spots for archaeology (Saucier 1963, Smith et al. 1983). The inclusion of previously
recorded sites increased the predicted probability of areas with higher densities of known sites.
Historic districts were included based on the assumption that they would yield archaeological
sites because of the long history of the neighborhood (Handly et al. 2010). The two strongest
weighting criteria, geology and previously recorded site location, tend to represent
geographically similar areas. Natural levees are the highest elevations found in the area and also

contain many of the known archaeological sites (Handly et al. 2010, Saucier 1963).

While geology and previously recorded sites were the strongest weighting criteria in the
model, the historic maps were used to identify specific areas that warranted close investigation.
This criterion was meant to focus attention on the lesser understood historic settlements within
the city (Handly et al. 2010). The research value component was more of a fuzzy criterion based
on the length of occupation within that area. Parts of the city with a longer history, spanning
many cultural periods were considered to have a greater archaeological potential (Handly et al.
2010). The resulting probability zone map classified the area of New Orleans as being 44.9%
high probability, 7.2% moderate probability, and 47.9% low probability. 841 total properties
were monitored for archaeological remains during demolition. Of the total, 457 (54.3%) were
selected from high probability areas, 242 (28.8%) were selected from moderate probability areas

and 131 (15.6%) were selected from low probability areas (Handly et al. 2010).

Assessing the URS Probability Model’s Performance

Did the model prove to be an accurate predictor of archaeological deposits? How has the
discovery of so many previously unknown archaeological sites changed the way probability
modeling will be done in the future? 170 total archaeological sites were identified as a result of

this project. 64 sites (37.6%) were found in the high probability zone, 96 (56.5%) in the
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moderate probability zone, and 10 (5.9%) in the low probability zone. When regarding the
performance of the probability zone model it was interesting to note that the majority of sites
were recorded in the moderate zone and not in the high zone. This was an unexpected outcome
when considering that the moderate probability zone only encompassed 7.2% of New Orleans
total land area. The high probability zone encompassed nearly half of the city’s land area but
only produced slightly more than one third of the sites. The model did prove effective in
predicting the low probability areas which contained nearly 48% of the land area but only 6% of
the sites (Handly et al. 2010). It was even more interesting that an archaeological site was
recorded in one out of every 7.1 monitored demolitions in the high probability zone while 1 site
was recorded out of every 2.5 monitored demolitions in the moderate probability zone. The low
probability zone only produced a site in 1 out of every 13.1 monitored demolitions. Despite the
moderate probability encompassing a much smaller area and having a smaller percentage of
monitored demolitions, it produced the most sites per monitoring episode. The seeming reversal
of moderate and high probability zones suggested some flaw in the model. It could mean that
one or more of the criteria used to create the model were inappropriate. What is clear is that
despite intentionally focusing more attention on the high probability areas of the city, the
majority of the sites were found in the other areas. This suggests that the contribution of one or

more of the variables in the model was not fully understood.

Kvamme (2006) raised concerns about the inherent biases that can be introduced through
archaeological sampling techniques. Research designs employed by archaeologists have had the
tendency to create patterns of site distribution based on where sites were expected to be found.
Patterns can also be produced based on the locations of planned development projects that

require CRM investigation meaning that heavily developed areas may contain more sites
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(Kvamme 2006). In this instance archaeological site distributions may mirror the geographic

patterns of modern development.

Without knowing all of the details about how the probability model was created it was
unclear why the URS model performed in the way that it did. It would have been reasonable to
expect to find more sites located in higher elevation areas and therefore in the high probability
zone due to the sampling strategy described above. That was not the case and therefore it was
necessary to explore why the high probability zone was a poor predictor of archaeological site

location.

The URS model’s reliance on elevation and previous site location likely only captured a
portion of the distribution of archaeological resources within the City of New Orleans. Both the
geology and previously recorded site location criteria were guided by the thrust of previous
archaeological research. In other words the idea that archaeological sites are located on higher
elevation came from theories formulated by researchers such as Mcintire (1958), Kniffen (1936)
and Saucier (1963). These theories were predominantly based on prehistoric settlement patterns,
which while accurate, may no longer be applicable to modern day New Orleans site prediction.
The majority of archaeological sites in New Orleans are historic. Furthermore, when the early
theories of site location were being formulated, a large portion of known sites would not have
been considered historically significant. In the 1970’s archaeological deposits from the 1940’s
would not have been old enough to be considered relevant. In 2005 any deposit older than 1955

would be considered historic thus making a large part of the city historically significant.

Much of the academic research conducted in New Orleans has been focused on the oldest

and highest elevated portions of the city. This inherent geographic bias in academic research has
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potentially created a pattern of sites that conforms to traditional theories of site distribution.
Predictive models that are based on previously recorded site locations focus investigation in
certain areas and tend to reproduce the patterns created by previous research design. As stated
by Dore and Wandsnider (2006), models created for CRM projects are rarely validated before
being put into service. The only model testing is the project for which it was created. The
model then becomes self validating because the high probability areas are sampled more

intensively thus producing more sites.

It should be noted that only a small portion of recorded archaeological sites in New
Orleans were discovered as a result of academic research projects. The majority of sites within
the city were recorded during CRM projects mandated by the NHPA. Before Hurricane Katrina
most of these projects were development projects conducted by private industry, or city, state
and federal government. In the years since Hurricane Katrina many more sites have been
recorded during various recovery projects. As a result, development and recovery projects
would also have had a heavy influence on where archaeological sites have been discovered. The
potential then exists for sites to be spatially patterned based on the type of projects that led to
their discovery. Site location would then be less related to human settlement patterns and more
dependent upon decisions that directed researchers to that location. This potential was explored

further in the decision model section of the methods chapter.

As stated above, the model used by URS was strongly influenced by where sites had been
identified prior to Hurricane Katrina. While this is typical of predictive modeling designs, it
must be noted that the total number of archaeological sites has more than doubled since 2005.
This makes it extremely important to investigate the geographic distributions of archaeological

sites recorded after Hurricane Katrina as compared to those that were already recognized.
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Predictive modeling has and will continue to be used any time large scale archaeological
investigations take place where a 100% survey is not practical, especially in CRM projects.
Predictive models are primarily driven by settlement pattern theory, geographic variables and
known site databases (Kvamme 2006). It is necessary to study whether the criteria that inform
predictive models are indeed appropriate for modern day New Orleans. Since Katrina, the
known site database for New Orleans has undergone drastic changes with the total number of
sites being than doubled (White 2009). The large increase in recorded sites means that it is
essential to understand the implications that the new geographic distribution will have on future

modeling attempts.

Research Goals

This thesis project began with the goal of answering the question: How did Hurricane
Katrina and government response change the spatial pattern of recorded archaeological sites in
New Orleans? Since its inception more questions have evolved out of the initial inspiration. Is
the distribution of known archaeological sites representative of the varying density of deposits
across geographic space or are patterns attributable to geographically biased research methods?
What possible effects do biased site patterns have on archaeological predictive modeling? What
alternate conceptual models can provide an accurate understanding of the spatial variation of
archaeological sensitivity throughout New Orleans? In order to address these questions pre and
post Katrina sites were evaluated based on their geographic position with respect to the
landscape of New Orleans. The decision making processes of researchers and policymakers
were also examined in order to further understand the influence these decisions had on site
distributions. Spatial analysis methods were used to indicate ‘hot spots’ and clusters that may

have appeared as a result of Hurricane Katrina providing valuable information to future
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modelers. Based on the results of the analysis, this thesis explored alternate policies regarding

the management of cultural resources in New Orleans.

Study Area

The study area for this project was the city of New Orleans rather than the entirety of
Orleans Parish. While there are archaeological sites located in the marshy eastern extents of the
parish, most of the new sites recorded post-Katrina were discovered within the city limits. For
this reason the project focused on New Orleans proper. The northern and southern boundaries of
the study area were Lake Pontchartrain and the Mississippi River respectively. The Jefferson
Parish line formed the western boundary. The study area includes the Lower 9" Ward from the
Industrial Canal to the St. Bernard Parish line and stopping at the Florida Avenue floodwall.
Also included was a section of New Orleans East bounded by the south shore of Lake
Pontchartrain, Paris Road, Jourdan Road, and the CSX Transportation rail line that follows Chef
Menteur Highway. The Industrial Canal and Mississippi River Gulf Outlet (MRGO) as well as
the segment of marsh between the New Orleans East and Lower 9™ Ward sections were removed
from the study area because they are predominantly water and are not appropriate for this study

(Figure 1).

Data

The Louisiana Division of Archaeology keeps records of all archaeological sites within
the state in the form of paper site forms and also plots the geographic locations of sites on
U.S.G.S. quadrangles as well as in a GIS. While the GIS database is perhaps the easiest to use, it
is not always the most complete. There is sometimes a lag between when a site is recorded and

when it appears in the GIS database. The paper site forms are also considered to be the most
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Figure 1. Map showmg New Orleans an the study area for this thesis project. The names
of pertinent sections of the city are labeled. Base maps courtesy of ESRI 2010,
