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Conversion Factors, Non-Sl to

Sl Units of Measurement

Non-SI units of measurement used in this report can be converted to SI

units as follows:

Multiply By To Obtain
acres 0.405 hectares

feet 0.3048 meters

inches 2.540 cenfimeters
miles 1.609347 kilometers
square feet 0.093 squarg meters
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Preface

This document provides results of one of four studies conducted to describe
environmentally sensitive areas near the Paducah Gaseous Diffusion Plant
properties at Paducah, Kentucky. This report presents the methods and results
of the identification and evaluation of cultural resources on the Department of
Energy and Tennessee Valley Authority reservations and selected areas not
included as part of either reservation. The results of a pedestrian field survey
are presented in Part A and the results of a statistical model of site occurrences
in Part B.

This work was performed by the U.S. Army Engineer Waterways Experi-
ment Station (WES). The report was prepared by Dr. Frederick L. Briuer of
the Environmental Laboratory (EL). Dr. Kress was the WES project
coordinator.

The work was conducted under the direct supervision of Mr. Roger
Hamilton, Chief, Resource Analysis Branch. General supervision for the study
was provided by Dr. Robert Engler, Chief, Natural Resources Division, EL,
and Dr. John Harrison, Director, EL.

The purpose of the WES environmental investigations was to support
PGDP’s National Environmental Policy Act (NEPA) compliance program.
These investigations provide current information about environmentally sensi-
tive areas on the PGDP reservation and support the development of environ-
mental impact statements planned for the PGDP site. These investigations also
support current DOE regulations (10 CFR 1022) which implement Executive
Orders 11988 (Floodplain Management) and 11990 (Protection of Wetlands),
and support DOE to comply with the National Historic Preservation Act and
the Endangered Species Act of 1973.

The results of the environmental investigation are presented in five volumes
as follows:

Volume I:  Executive Summary

Volume H: Wetlands Investigation

Volume HI: Threatened and Endangered Species Investigation
Volume IV: Cultural Resources Investigation

Volume V: Floodplain Investigation
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Director of WES during the preparation of this document was
Dr. Robert W, Whalin. Commander was COL Bruce K. Howard.
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1 Introduction

The Department of Energy approached the U.S. Army Corps of Engineers,
Nashville District, in order to conduct environmental investigations of the
Paducah Gaseous Diffusion Plant (PGDP)., In view of the multidisciplinary
expertise available at the U.S., Army Engineer Waterways Experiment Station
(WES), the Nashville District in turn sought the assistance of the WES, who
responded to a scope of work prepared by the Nashviile District that required a
variety of investigations including wetlands, threatened and endangered spe-
cies, floodplains and cultural resources. This report documents a statistical
model of cultural site sensitivity for the PGDP. The location of the study is
shown in Figure 1.

Overall project responsibilities for the cultural resource survey were divided

between a WES team of researchers and a team from Geomarine, Inc.
Dr, Briver at the WES prepared the scope of work for Geomarine, Inc. and

. designed the twenty percent stratified random sample. Volume IV, Part A of
this report serves as the basis for meeting all legal requirements associated

_. with the current archaeological survey and initial assessment of cultural
resources in the study area and also serves as the informational basis for this
site predicion model. The site prediction model described below is the sole
responsibility of the author. '

The WES team provided the overall management of the investigation and
participated in the initial field reconnaissance, literature review, archival and
records research performed in the field prior to issuing the Delivery Order to
Geomarine, Inc. The extent of previous cultural resource surveys at PGDP, as
determined by the literature review and records search, is shown in Figure 2.
All known archaeological sites are shown in Figures 3a and 3b. These figures
show recorded and unrecorded sites identified during the background search as
well as new sites located during this field survey.

Chapter 1  Infroduction



| 2 Research Strategy

A basic premise for generating a predictive model of archaeological site
location is that archaeological sites can be expected to be highly nonrandomly
distributed in space. Any attempt to give equal consideration by investing an
equal effort for every square meter of the PGDP would be a very inefficient
way to comply with cultural resource management legal requirements. Pre-
ferred locations were favored by different people at different times in the past
and supportable conclusions about that unequal use of space are possible by
surveying on a sampling basis.

Prior to this investigation, very limited pedestrian survey and shovel testing
had occurred at PGDP, Eardier professional surveys were limited to only about
six percent of the facility (Figure 2). About half of this area had been
subjected to some shovel testing. The results of these earlier surveys were
considered in designing the stratified random sample survey described here.
Results from earlier surveys were particularly important in allocating shovel
tests for each stratum proportional to expected site densities. Results of this
carlier archaeological field work offer some supportable conclusions.

The earlier surveys recorded five prehistoric archaeological sites in approxi-
mately 81 hectares (200 acres) of lowland afluvial geomorphic landforms and
one prehistoric site recorded in about 202 hectares (500 acres) of upland loess
landforms. Given these initial and crude predictions, we might expect some
25 prehistoric sites in every 404 hectares (1000 acres) of alluviat strata sur-
veyed and only 2 prehistoric sites in every 404 hectares (1000 acres) of upland
loess surveyed. In other words, assuming that the early survey information
was statistically representative of the sample universe, we might predict that
there will be 12 times as many prehistoric sites in alluvial landforms as in the
upland loess soils. Until rigorously tested with more reliable survey informa-
tion, such a prediction, aithough supported by the initial available data, is not
very useful for cultural resource management purposes.

The earlier surveys made no pretense of being representative samples of
anything other than discreet areas defined solely in terms of planned Federal
actions with potential for adverse effects to possible cultural resources; they
were not representative of any formal variation across the facility. As “grab
samples,” they vastly overrepresented some strata, particularly certain alluvial
strata, underrepresented some strata, such as upland loess, and completely left
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out others. This 12-to-1 ratio of sites in 2 inadequately sampled and poorly

defined environmental zones offers nothing about historic site locations, exp-
ected site sizes, expected depth of deposit of sites or other attributes of sites

conventionally recorded during archaeological survey.

The purpose of the sampling strategy and methods of statistical analysis
employed in this report is to improve the kinds of predictions available for
archaeological sites and their geomorphic landscape. Doing this required keep-
ing the results of the earlier, less rigorous surveys separate from the kinds of
conclusions possible with a more statistically reliable survey. Predictions are
based on a larger, more representative and reliable sample, using improved
scales for measurement, quantitative analysis and a logically more consistent
and coherent classification of both archaeological sites and geomorphic land-
forms. The goal of this effort is to generate more reliable and more useful
predictions than are possible with the quality of information available from
earlier surveys.

Database Development

A literature review (Appendix A) was prepared at the WES describing key
citations and existing literature and reports from previous archaeological sur-
veys and site recording efforts at the PGDP. This list describes the results of
the existing data survey performed by the WES at Lexington and Louisville in
the summer of 1992 and also contains significant literature sources for the
immediate geographic region.

Additional Geographic Information System files were prepared in
ARC/INFO. Analysis of these data was conducted in ARC/INFO. The results
described below would have been extraordinarily laborious and time consum-
ing without employing the ARC/INFO system for rapid calculation of areas of
mapped polygons and creation of various map layers and combinations of
layers.

Stratified Random Sample Design

The PGDP as shown in Figure 1, including the fenced security areas,
covers 4,745 hectares (11,719 acres). The sample universe for the current
archaeological survey was defined by considering the following factors. Cer-
tain areas within the PGDP were eliminated from the survey (Table 1).
Excluded areas include those previously subjected to pedestrian archaeological
survey (Autry, 1979a and 1979b; Butler, 1981; Sussenbach, 1991) (See Fig-
ure 2). Areas where previous archaeological work was of orly a reconnais-
sance level of effort were included in the sample universe (Henderson, 1988; -
Hemberger 1988). This assumes that the intensity of coverage during these
two reconnaissance level projects was not sufficient to exclude these areas
from the sample.

Chaptar 2 Research Strategy



The PGDP plant area and the Tennessee Valley Authority Shawnee Steam
Plant area are intensively developed locations inside security fences. Both
were also eliminated from the sample universe.

For a discussion of the rationale for eliminating these areas from the sample
universe, see the memorandum by Mr. Rob Karwedsky (Appendix B.). In
view of the development inside the security fence areas since the early 1950's,
there would be no point in surveying these areas for prehistoric resources. If
any prehistoric sites survived the development they would probably be buried
under existing asphalt, concrete or buildings. Surveying for prehistoric sites
under these circumstances would be pointless. Two sets of aerial photos, in
stereo pairs, flown in 1943 and 1952 were examined with a stereoscope to
determine 1) whether the two intensively developed areas inside security
fences today had structures at these same locations in 1943 and 1952 and 2)
whether these structures survived the construction activities after 1952. Evi-
dence from the air photos, supplemented with a USGS 1:62,000 scale topo-
graphic map dated 1932, suggest that no structures built prior to 1952 have
survived the construction that occurred inside these two developed areas inside
security fences.

Other heavily developed areas were also eliminated from the sample
universe. The extent of development of these areas and the absence of struc-
tures over 50 years of age were also confirmed by the stereoscopic analysis of
the 1943 and 1952 air photos.

Despite several efforts on the part of plant personnel to secure permission
for archaeologists to enter certain privately owned tracts, some areas had to be
eliminated because the required permission could not be secured. However,
private property where entry permission was granted was included in the sur-
vey universe,

Two areas comprising the abandoned Kentucky Ordnance Works (KOW), a
gravel pit, and the water filtration plant were eliminated from the sample
universe. In view of the wealth of supplemental information available for
evaluating the KOW area, it was decided that for purposes of this survey, this
particular area should be treated as one historic site that should be given spe-
cial consideration in the future, In particular, site maps and detailed architec-
tural drawings are available that inventory, describe and effectively classify the
numerous and highly complex structures greater than 50 years of age on this
site. Any effort to survey and record the KOW site without reference to criti-
cal existing information sources is not recommended.

In all, approximately 1,496 hectares (3,696 acres) were excluded from the
study (Table 1). This leaves about 3,247 hectares (8,023 acres) to be subjected
to stratified random sampling. To cover 20% of this sample universe requires
a minimum sample size of 649 hectares (1,604 acres). Figure 4 illustrates
collectively all areas excluded from the study.

Chapter 2 Research Stratagy



A twenty-percent stratified random sample was selected for archaeological
survey. The sample survey was designed using geomorphic landforms and
major soil types as_the basis for stratification.

The geomorphic classification used for stratifying the sample was devel-
oped by relying on existing geology and geomorphic information sources, such
as published geology and soils maps, air photos and other published reports
such as (Dreier, et al 1990; Finch, 1968; Nichols, 1968; and Pree et al 1957)
(see Figure 5). Table 2 describes the sample universe along with the size of
each of the twelve strata.

The PGDP can be divided into 2 lowland alluvial zone consisting of 7
different geomorphic landforms that are dominated by fluvial geomorphic
processes. These 7 landforms together represent about 40% of the sample
universe, The single upland loess zone resulting from aeolian processes repre-
sents about 60% of the sample universe. This fundamental distinction between
a fluvial lowland and a loess upland is readily apparent in Figure 5. Land-
forms nearest the Ohio River have an orentation parallel to the river; upland
aeolian landforms have a more random orientation except for tributary alluv:-
um with a dendritic pattern draining toward the river.

A stratification scheme was selected that broke the huge upland loess
stratum into S separate strata based on SCS soils classification, This combi-
nation of geomorphology and soils criteria was chosen to avoid sampling prob-
lems associated with comparing analytical units of disproportionately different
sizes. In this way we are comparing expected and observed differences in
strata that are more even in size. Geomorphic and soils classification were
digitized as elements in the GIS database and plotted on USGS 7.5 minute
sheets and CAD maps with one-foot contour intervals. The GIS and CAD
maps were made available to the contractor for their use in field survey and
data analysis.

Using a table of random numbers, sample units were selected. These con-
sisted of quarter UTM quadrats, each 500 meters X 500 meters. Both partial
and whole sample units were selected. The quarter quadrat is an appropriate
and manageable sample unit for a survey area of this size. It has certain
advantages over transects in that there is an increased chance of finding sites
given the nature and size of the cultural resources expected. Also, the quadrat
has the advantage of being a unit in space that can be increased in the future,
should additional survey work be required. If not permanently marked, survey
transects are often more difficult to relocate than survey units tied to the UTM
system.

Considering both partial and whole grids, the twenty percent sample is
spread out over 41 well-distributed sample units (see Figure 6). The 41 whole
and partial sample units are equivalent to 668.9 hectares (1,653.1 acres), or
20.6 percent of the total sample universe.

Chapter 2 Research Strategy



For each of the 12 strata listed in Table 2, a twenty-percent target acreage
was calculated. The process of selecting sample units at random continued
until the twenty peicent acreage figure for each stratum was nearly reached.

At the point where a particular twenty-percent target acreage for a particular
straturn had been approximately reached, no more sample units containing that
particular landform were selected. This process of random seiection continued
uniil approximately twenty percent of each stratum was selected. The last few
sample units became exceedingly difficult to select because by that time we
were excluding all sample units that exceeded the targeted twenty percent goal.
In order to keep each stratum at approximately twenty percent, the last 3 sam-
ple units (39, 40 and 41) were selected nonrandomly, or on a judgmental basis
(see Figure 6). The total area and percent of each landform selected for survey
is given in Table 3.

The goal of this sample selection method was to assure that each of the
12 strata would be surveyed at an intensity of approximately twenty percent.
One stratum was slightly under-represented (Marshes); one was slightly over-
represented (Terraces). A sample size of twenty percent was selected in
consideration of the funding level available for this project.

Chapter 2 Research Strategy



3 Predictive Modeling
Results

In attempting to complete the field survey for the sample chosen, the field
crew encountered an unexpected problem. Because of unusually heavy spring
rains, a significant portion of the stratified random sample was underwater or
inaccessible because of flooding. A month delay waiting for the flood water
to recede caused a delay in the completion schedule. Table 4 lists area by
landform that could not be surveyed because of flooding and the area of each
landform actually surveyed. Figure 7 illustrates areas flooded and plowed in
each sample unit. '

Inspection of Table 4 indicates that flooding affected 6 of the 12 strata,
with the most obvious problem in the sample of Point Bars and Marshes.
Marshes were somewhat underrepresented even without the flooding problem,
There is also a slight reduction of the sample of the GRB3, Floodplains,
Lacustrine, and Hn Loess strata. In general, the flooding appears to have only
minor effects on the integrity of the twenty percent sample.

Appendix C consists of maps of survey units depicting the location of
recorded archaeological sites with their boundaries and their Smithsonian
trinomial designations. The first element of the trinomial designation refers to
the alphabetical order of the state; all sites in Kentucky are 15. The second
element of the trinomial is an abbreviation for McCracken County, and the
third element is a mutually exclusive number for the site. In addition, archaeo-
logical localities without official site numbers are also plotted along with their
boundaries. This map set also shows the geomorphic classification for each
sample unit and the positive and negative results of shovel testing, See Vol-
ume IV, Part A for a discussion of shovel testing methods and results. Sample
units with negative evidence are exciuded from the map set.

Figures 3a and 3b depict the location of all sites and locations recorded
during the twenty-percent stratified random sample survey as well as the loca-
tion of all known sites from surveys prior to this effort. Also represented are
sites known on the basis of knowledgeable informants but not yet recorded.
Figures 3a and 3b illustrate known archaeological site based on all sources of
information.

Chapter 3 Predictive Modeling Results



Results: Prehistoric. Table 5 summarizes the results of the sampling sur-
vey by showing prehistoric archaeological sites recorded, the sample unit, the
sample stratufn, and their size. Site size was determined by site mapping in
the field and has been recorded on site forms found in Appendix D of Part A.

Based on survey data prior to this project, the prediction of 25 prehistoric
sites for every 405 hectares (1000 acres) of alluvial lowlands surveyed is not
consistent with the results of this research. If the stratified random sample
indicates three recorded prehistoric sites in 96 hectares (237 acres) of lowland
alluvial landforms (abandoned channels, floodplains, lacustrine deposits, point
bars, terraces, tributary alluvium and marshes), the 405 hectares (1000 acres)
might expect to have 12 prehistoric sites (p-sites), not 25.

Using the same argument and removing tributary alluvium from the anal-
ysis, the results of the stratified random sample producing 2 prehistoric sites in
475 hectares (1,174 acres) of upland loess are very close to the earlier predic-
tion of 2 prehistoric sites expected for every 405 hectares (1000 acres) sur-
veyed in the upland loess region.

These results suggest that the earlier surveys, which concentrated almost
exclusively on lowiand alluvial areas, overestimated the number of prehistori¢
sites expected in the lowlands but are quite consistent with earlier predictions
about the upland loess. Instead of 12 times as many prehistoric sites in the
lowlands, the results of this research indicate about 7 times as many prehistoric
sites are expected in the lowlands as in the uplands. It is interesting to note
that 3 prehistoric sites were recorded in 2 different altuvial strata (flood plains
and marshes), while in the upland setting 2 prehistoric sites were recorded in
only 1 of 4 relatively large strata (other loess).

Prehistoric sites recorded in the survey sample range in size from 36 square
meters t0 5,749 square meters with a mean site size of 2,214 square meters.
Average prehistoric site size in alluvial strata is 3,045 square meters, while
upland loess prehistoric sites.average 1,935 square meters or about 2/3 the size
of prehistoric sites recorded in the lowland alluvial strata.

Projecting the expected number of prehistoric sites in the entire sample
universe based on the total number recorded in the stratified random sample
(SRS) would predict 24.4 prehistoric sites to occur in the 80% of the
installation not surveyed or 30 sites for the entire sample universe.

25 p-sites
3,247 hectares (8,023 acres) =5 xS p-sites = + 5 SRS p-sites

644 hectares (1,592 acres) 30 p-sites

Chapter 3 Predictive Modeling Results



Since 63% of the unsurveyed portion of the installation is upland loess and
37% is located on alluvial landforms, it can be expected that about 19 pre-
historic sites will fall in the former stratum with only about 11 sites likely to
occur in the latter. In other words, if the results of the twenty-percent sample
are representaiive of the unsurveyed portion of the facility, then the larger
stratum would be expected to have a proportionally larger number of sites than
the smaller stratum,

Further, the expected 19 sites on alluvial landforms can be expected to be
on the average about 33% larger than those expected in an upland setting.
Based on the results obtained in the stratified random sample where 3 out of
5 lowland sites (60%) were considered eligible for the National Register, about
11 lowland alluvium sites might be considered eligible and require further
evaluative study in addition to field survey and recording. By the same token,
fewer of the smaller upland prehistoric sites might be expected to fall into the
category of potentially eligible sites.

Results: Historic. Having surveyed twenty percent of the sample universe
and recording 4 historic sites (see Table 6) supgests that the other eighty per-
cent of the unsurveyed portion of the PGDP will contain about 20 other
historic sites, indicating a possible total of about 24 historic sites (h-sites) in
the potential PGDP inventory.

20 h-sites
3,247 hectares (8,023 acres) _ S x 4 h-sites = +4 SRS h-sites
644 hectares (1,592 acres) 24 h-sites

Since all 4 of the recorded historic sites in the stratified random sample

occurred in the upland loess, predictably the majority of the expected

24 historic sites in the sample universe would occur in upland loess. With
zero site occurrence in the lowland alluvial stratified random sample, one can
only conclude that historic sites will be less likely there. There is certainly no
reason to presume their absence in the lowlands because of their absence in the
twenty percent sample. The data from the sample suggest that the expected

24 upland loess historic sites will not be evenly distributed. The CaB stratum
can be expected to contain a greater proportion of sites than would be expected
in the other 5 loess strata. The size data in the historic sites sample suggest
that the Hn loess stratum, although expected to contain fewer sites, will con-
tain sites over 3 times as large as sites from the CaB and Other loess strata.

Historic sites recorded in the sample indicate a range in size from
548 square meters to 2,707 square meters with a mean size of 1,278 square
meters. Comparing the size data by inspection does not reveal a significant
difference between prehistoric and historic sites. On the other hand, the shovel
test data (Volume IV, Part A) clearly indicate that the population of historic
sites can be expected to have less depth of deposit than the population of
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prehistoric sites. This in tum implies that future studies to evaluate potentially
eligible sites in the PGDP should focus more heavily on subsurface examina-
tion of prehistoric sites.
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4 Sensitivity Mapping

The hypothesis was tested that archaeological sites are evenly distributed in
the 12 geomorphic landforms as a function of the relative size of each land-
form. The Chi- square statistic tests whether the observed frequencies in a
distribution differ significantly from the frequencies that might be expected if
sites were randomly distributed in each stratum in numbers proportional to the
size of each stratum. For further explanation of classic Chi square statistical
tests and standard notation for interpreting these tables reader is referred 1o
Siegel (1956). Corresponding to each frequency predicted by the hypothesis of
random distribution there will be an observed frequency, denoted by O and an
expected frequency denoted E, then

Chi-square is calculated as the sum of terms like (O-EY
E

Table 7 Hists the size of the universe and sample by geomorphic landform
(strata), while Table 8 describes the frequency distribution. Table 9 describes
the results of the Chi-square test of the prehistoric sites data.

Prehistoric Sites. With 11 degrees of freedom, the Chi-square value is
significant at the one percent ievel. The hypothesis ¢f no difference is
rejected. There is insufficient evidence to indicate that prehistoric archaeo-
logical site density is the same in all twelve geomorphic landforms. In other
words, the results of the test indicate that the probability of encountering pre-
historic archaeological sites in the unsurveyed portion of the PGDP is not the
same on all landforms. Clearly some landforms are favored over others.
There is no reason to think that prehistoric site density is a function of the size
of each landform. The degree to which a landform is favored over others
serves as a quantitative basis for predicting which particular landforms will
probably contain a greater number of prehistoric archaeological sites.

The results of the above Chi-square test are very encouraging. The data
suggest that an index of expected site density per landform stratum is possible.
There is good reason to think that certain landforms in the eighty percent of
the unsurveyed portion of the PGDP can be expected to have a greater number
of prehistoric sites that are not simply a function of the size of the particular
landform. These “hot” landforms can be contrasted with “cold” landforms on
a scale that measures relative likelihood of expected site density.

Chapter 4 Sansitivity Mapping
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The index chosen is the value (O-E)/A (see Table 10). The value O-E is
divided by A (hectares sampled). This value is used as an index. In other
words, the value is calculated as the observed number of sites minus the
expected number of sites divided by the size of the landform surveyed. Since’
there were five sites recorded in the sample, the statistic assumes that these
‘would be evenly distributed in the twelve landforms as a function of the size
of each. Thus, expected values are expressed as fractions of sites when calcu-
lating a sensitivity index. See Volume IV, Part A for an explanation of the
difference between localities without management requirements and sites with
cultural resource management requirements. This index of sensitivity gives
greatest weight to landforms with a site density greater than expected when
controlling for stratum size. Landforms with site density less than expected
are weighted less heavily. Landforms without recorded sites (negative values)
are weighted less than landforms where sites were recorded (positive values).
The least weight in this index is assigned to large landforms where more than
91.5 hectares (226 acres) were surveyed and no sites were recorded (negative
values with greatest hectares sampled).

The categories of prehistoric archaeological sensitivity and their numerical
values are arranged in decreasing order in Table 10. Figure 8 depicts the
PGDP sample universe by recombining (collapsing) the 12 landforms into the
4 categories Very High, High, Low and Very Low Index of Sensitivity or
probability of site occurrence. This index is a quantitative expression about
the probability that prehistoric site density is a function of the size of each
stratum. In other words, the index is a probability statement about how many
prehistoric sites can be expected per unit area surveyed. The index is based on
the number of prehistoric sites recorded and the size of each stratum. This
same index of sensitivity is plotted at larger scale in Appendix D.

On the one hand, Marshes and Floodplains have the highest positive values
because the difference between the observed site numbers and expected site
numbers (O-E)/A is greatest while controlling for the size of these relatively
small landforms. On the other hand, Loess CaA and Loess HN (Very Low
Sensitivity) have negative values because no sites were encountered despite
being very large strata, where a greater number of sites could be expected if
sites were more evenly distributed throughout the PGDP.

Landforms with intermediate indices of sensitivity between these two
extremes are more difficult to interpret. Those landforms determined to have
Low Sensitivity had no sites recorded in areas that were intermediate in size.
High Sensitivity was determined by positive values (O-E)/A that were lower
than those for landforms determined to have Very High Sensitivity. In gen-
eral, the index tells us something about just how unevenly recorded prehistoric
sites are distributed in the stratified random sample.

In devising this index, special consideration was given to Terraces and
Tributary Alluvium. High Sensitivity was assigned to Terraces even though
the data in this model would logically support the conclusion of a lower likeli-
hood of encountering prehistoric sites in the Terrace stratum. One cannot
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ignore information from past surveys, even if these surveys were not as
rigorously designed and executed. Site occurrence information from previous
surveys was taken into consideration when allocating shovel tests in each stra-
tum. Past surveys resulted in the recording of five relatively large prehistoric
sites on Terraces. For this reason the sensitivity index for Terraces does not
strictly follow the rationale for an index of sensitivity. There is compelling
reason for exercising caution shouid future plans involve actions that may have
an adverse effect on cultural resources that can be expected to occur on
Terraces.

Special consideration was also given to the landform classified as Tributary
Alluvium. Although no sites were found in the stratified random sample, there
is still an excellent chance that aggrading soils may have covered sites in the
past, making them especially hard to find using the methods and procedures
employed during this survey. Even though a higher number of shovel tests
were allocated to the Tributary Alluvium stratum, the intensity of that testing
is not such that we would want to place too much faith in the conclusion that
site density will be low on tributary alluvium in the eighty percent of the
unsurveyed facility. In other words, an inadequate intensity of shovel testing
in Tributary Alluvium is probably more critical than an inadequacy of shovel
testing in Loess strata. Again caution is exercised in conservatively assigning
a higher sensitivity to a stratum where information exists about site occurrence,
even though that information does not strictly fit the statistical model.

Geomorphic processes in the last 10,000 years are far more favorable for
burying and preserving in-tact archaeological resources in Tributary Alluvium
than on older Loess landforms. By virtue of the rapidity and extent of
aggrading processes, archaeological resources can be expected to be well pre-
served in more recent Tributary Alluvium yet may not yield a great deal of
surface evidence. Conversely, the much older Pleistocene Loess landforms are
more likely to display an obtrusive archaeological record on the surface and
less likely to have deeply buried and well preserved sites.

Historic Sites. The survey data on historic sites were analyzed separately.
The same hypothesis was tested using the Chi-square statistic. Table 11
describes the observed and expected frequencies in each stratum, as well as the
size of each stratum in hectares and acres and relative percentages. Table 12
describes the results of the hypothesis testing.

With 11 degrees of freedom, the Chi-square value is insufficient to reject
the hypothesis of a difference of means at the five-percent confidence level.
The hypothesis of no difference cannot be rejected. There is no strong
evidence in our sample to indicate that historic archaeological site density is
not a function of the size of that stratum. In other words, there is no clear
indication that historic sites tend to concentrate on some landforms and not
others. The 4 sites in the stratified random sample occurred only in the largest
strata, as might be expected if historic site density were proportional to the size
of each stratum. The data are not a strong case for predicting where historic
sites are more likely to occur in the eighty percent of the PGDP that has not

Chapter 4 Sensitivity Mapping
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been surveyed. Unlike the prehistoric site sample data, the results of this test
do not offer encouragement for devising an index of historic site sensitivity.

This is not to say that historic sites at the PGDP are randomly disiributed in
space. Such pattems may be indicated with a larger, more reliable sample.
Working with such small numbers of sites creaies difficulty in demonstrating
patterns that can be confidently used for sensitivity mapping in view of the
geomorphic landform classification used in this research.

Chapter 4 Sensiﬁv‘rty Mapping



5 Summary and Conclusions

Section 106 Compliance

The stratified random sample survey described in Part A and the predictive
model based on that survey described in Part B are not meant to be stand-
alone events that put the PGDP in complete compliance with section 106 of
the National Historic Preservation Act. Pans A and B collectively represent
the completion of an important milestone in the ongoing cultural resource
management process. :

Until specific impacts and specific plans are identified that may have poten-
tial for affecting particular areas with cultural resources that may be considered
eligible for inclusion in the National Register of Historic Places, this work
should be considered primarily as a direct response to requirements contained
in section 110 (2) of the National Historic Preservation Act.

“With the advice of the Secretary and in cooperation with the
State Historic Preservation Officer for the state involved, each
Federal Agency shall establish a program to locate, inventory,
and nominate to the Secretary all properties under the agencies
ownership or control by the agency, that appear to qualify for
inclusion on the National Register in accordance with the regula-
tions promulgated under Section 101 (a) (2) (A). Each Federal
Agency shall exercise caution to assure that any such property
that might qualify for inclusion is not inadvertently transferred,
sold, demolished, substantially altered, or allowed to deteriorate

significantly.”

The information contained in Parts A and B are important accomplish-
ments with respect to the above legal requirement but may not be sufficient for
complying with section 106 of the same Act. The adequacy of this survey and
report will depend ultimately upon forthcoming specific Federal actions. If
specific future Federal undertakings are identified that may impact areas not
surveyed by this project, i.e. areas where the inventory of cultural resources is
still unknown, it may be necessary to conduct new surveys over and above
what has been conducted by this project. This project is not meant to put the

Chapter 5 Summary and Conclusions
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PGDP in compliance with all future, yet to be identified Federal Actions
requiring section 106 compliance.

“The head of any agency having direct jurisdiction over a pro-
posed Federal or federally assisted undertaking in any State and
the head of any Federal department or independent agency hav-
ing authority to license any undertaking shall, prior to the
approval of the expenditure of any Federal funds on the under-
taking or prior to the issuance of any license, as the case may
be, take into account the effect of the undertaking on any dis-
trict, site, building, structure, or object that is included in or
eligible for inclusion in the National Register. The head of any
such Federal agency shall afford the Advisory Council on His-
toric Preservation established under Title II of this Act a
reasonable opportunity to comment with regard to such
undertaking.”

Special Consideration For the KOW

Before summarizing the results of this survey and predictive modeling
effort, a word needs to be said about buildings and structures associated with
the old Kentucky Ordnance Works wherever these may be located. These
World War II period structures should be inventoried and evaluated separately
for possible inclusion in the National Register of Historic places. They were
not included in this study for reasons discussed in the methodology section. A
special consideration of World War I buildings and structures was well out-
side the scope of this survey. A separate archival research project is needed
that would exploit available documents and historical information as the con-
text for evaluating KOW related structures and buildings. Maps, plans and
records essential for this kind of evaluation were not available to the
Goemarine and WES team. It is recommended that a special project be
programed that is designed to survey and inventory World War II structures
and facilities associated with the KOW in order to comply with any future
Federal actions that may impact cultural resources associated with the KOW.

SHPO Consultation

It is recommended that Parts A and B be coordinated at the earliest oppor-
tunity with the Kentucky State Historic Preservation Officer along with infor-
mation regarding any specific Federal actions that may be in the early stages
of planning, especially if such planned actions may have potential for adverse
effects to cultural resources that may be considered eligible or potentially
eligible for inclusion in the National Register of Historic Places. The informa-
tion contained in Parts A and B represents an important management tool for
continuing to cope with the Historic Preservation compliance process.

Chapter 5 Summary and Conclusions
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Predictive Model Conclusions

A two-step procedure was undertaken to prepare an archaeological
sensitivity map for the PGDP. In step one the Chi-square statistical analysis
indicated quite different results for prehistoric and historic archaeological sites.
The test indicated that prehistoric site occurrence in sample strata is probably
not a function of the size of the stratum. There is not an equal probability of
finding sites in all strata. However, no strong evidence for this conclusion
could be found for historic site occurrence. Historic sites probably tend to
occur throughout the PDGP and appear to lack the stronger patterning dis-
played in the prehistoric data.

Therefore, step two, constructing 2 quantitative index of archaeological
sensitivity, was undertaken for only prehistoric sites. The index of prehistoric

site sensitivity is based on a quantitative expression of the differences between '

expected and observed site occurrence while controlling for differences in the
size of strata sampled. The sensitivity map (Figure 8 and Appendix D) was
constructed by combining the twelve geomorphic strata into four categories
depicting Very High, High, Low and Very Low probability for site occurrence.
The four collapsed site sensitivity categories considered information about site
occurrence and geomorphic inferences in addition to the strictly statistical
argument based on stratified random sampling procedure.

Finally, the areas of relative archaeological sensitivity are based on a proba-
bilistic argument relying on the best available archaeological sample survey
data. For example, should any particular area in the unsurveyed portion of the
PGDP, happen to fall into a polygon labeled “Very Low,” this does not mean
that the area is clear. It also does not mean that future archacological surveys,
as required by Section 106 of the National Historic Preservation Act, will not

be necessary, because there are not going to be archaeological resources

encountered there, The map is simply a planning tool that informs us about
the relative probability of encountering prehistoric resources based on the best
availabie sampling data.

Planners may wish to consider avoiding “Very High” sensitivity areas for
undertaking future actions with high potential for impact to cultural resources.
Areas classified as “Very Low” may be considered as more cost-effective alter-
natives when considering the potential expense of survey, inventory and
possible mitigation of sites that may be not only large and deep but compara-
tively densely distributed in areas where projects may be pianned. The '
sensitivity map is the informational basis for predicting where prehistoric
archaeological resources are most fikely to occur. The relative probability of
encountering prehistoric resources increases as one moves through the scale
from “Very Low to Very High.”

Chapter 5 Summary and Condlusions
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Table 1
Areas Excluded-From Survey

PGDP Security Fence 303.9 hectares 751.0 acres
TVA Shawnee Plant 2B0.6 6934
Private Land - Parmisgion Denied 80.3 1884
Open Water 238 58.¢
Filtration Plant "8.2 20.2
Gravel Pit 13.0 321
Kentucky Ordnance Works 204.4 505.1
Previously Surveyed Areas 302.4 747.3
Other Developed Araas 278.1 689.7
Totat 1,495.7 hectares 3,606.1 acres
Table 2 :

Stratiflcation of Sample Universe Into Landform Types
Landform Heoctares Acres
Abandoned Channels 7.2 179
Floodplains 261.3 6456
Lacustrine Daposits 54.0 1336
Point Bars 15.1 37.3
Terraces 108.0 266.8
Tributary Alluvium 390.4 964.7
Marshes 52.4 128.5
Loess Soil Type CaA 4535 1,120.7
Loess Soil Typa CaB 200.4 7176
Loess Soil Type GRB3 3199 790.5
Loass Soit Type HN 803.4 1,491.1
Other Soil Types 691.0 1,707.6
Total Sampie Universa 3,2456 80229




Table 3

Stratifled Random Sampie

Percent of
Hectares Acres Landform
Selected for Selected for Type Selected
Stratum Survey Survey for Survey
Abandoned Channels 1.7 4.3 24.0
Floodplains 56.9 140.7 218
Lacustrine Daposits 10.1 24.9 18.6
Point Bars 38 88 236
Temraces 30.6 75.6 28.3
Tributary Alluvium 86.3 213.2 22.1
Marshes 8.4 20.8 16.1
Loess Soil Type CaA 91.7 2e6.6 20.2
Loess Soil Type CaB 60.7 150.1 20.8
Losss Soil Type GRB3 66.7 164.7 20.8
Loess Soil Type HMN 113.7 281.1 18.8
Other Loess Soil Types 138.5 3423 20.0
Total 668.9 1,653.1 20.6




Table 4

Flooded Areas By Landform

Parcent of

Hectares | Acres Hectares Acres Stratum
Landform Flooded Flooded | Surveyed | Surveyed Surveyed
Abandoned Channels 0 v 1.7 43 24.0'
Floodplains 9.6 238 47.3 116.9 18.1
Lacustrine Deposits 0 0 10.1 249 18.8'
Point Bars 1.6 40 2.0 4.8 128
Terraces 22 5.4 284 70.2 26.3
Tributary Alluvium 0 0 86.3 213.2 221
Marshes 1.3 32 71 17.6 13.6
Loess Soil Type CaA 0 0 91.7 226.6 20.2}
Loass Soil Type CaB 0 ] 60.7 150.1 20.9'
Loess Sail Type .
GRB3 8.0 222 57.7 142.5 18.0
Loass Soil Type KN 0 0 113.7 281.1 18.8'
Other Loass Sail
Types 1.1 2.7 137.4 3396 19.9
Total 24.8 61.3 644.1 1,581.8

! No change.




Table 5

Survey Results: Prehistoric Sites

Sample Units # Recorded Slte Slte Size (sqm.) Stratum
3 16McN99 3,352.3 Flood Plains
4 15McNS7 36.6 Flood Plains
8 15McN37 5,749.4 Marshes
5 15McN 102 1382.7 Other Loess
39 15McN103 §51.6 Other Loess
) 11,0726
Table 6
Survey Resulis: Historic Sites
Sample Unit # Recorded Site Slte Size (sqm.} Stratum
13 15MecNg6 548.0 Cther Loess -
15 15McNS5 626.3 CaB
11 15McN101 1,2335 Hn
358/40 15McNa4 2,707.1 Hn
51149




Table 7

Size of Sample Universe and Stratifled Random Sample

Sampie as

Universe | Universe | Sample Sample | Percent of
Stratum Hectares | Acres Hectares | Acres Universe
Abandoned Channels 7.2 17.9 17 43 238
Floodplains 261.3 645.6 47.3 116.9 18.1
Lacustrine Deposits 54.0 1336 10.1 249 18.6
Point Bars 151 373 20 4.8 12.9
Tarraces 108.0 2668 28.4 702 26.3
Tributary Alluvium 350.4 964.7 86.3 213.2 22.1
Marshes 524 129.5 71 17.6 13.8
Loess Soil Type CaA 4535 11207 81.7 2266 20.2
Loess Soil Type CaB 200.4 7176 80.7 150.1 20.9
Loess Soil Type GRB3 3189 790.5 57.7 1425 18.0
Loess Soil Type HN 603.4 1,481.1 113.7 281.1 18.8
Other Soil Types 691.0 1,707.6 1374 3396 18.9
Total 3,246.6 8,022.9 644.1 1,501.8
Table 8
Prehistoric Archaeological Sites Observed and Expected

(0} g:}mple Sample {EJ}
Stratum Sltes Hectares Acres Percent
Abandoned Channeis 0 17 43 0.3
Floodplains 2 47.3 116.9 7.3
Lacustrine Deposits 0 10.1 24.9 i6
Point Bars 0 2.0 48 0.3
Terraces 0 284 70.2 4.4
Tributary Alluvium 0 86.3 213.2 13.4
Marshes 1 7.1 17.6 1.1
Loess Soil Type CaA o 91.7 226.6 14.2
Loess Soil Type CaB 0 60.7 150.1 9.4
Loess Soil Type GRB3 0 57.7 142.5 8.0
Loess Soil Type HN o 113.7 281.1 17.7
Cther Seil Types 2 1374 338.6 21.3
Total 5 844.1 1,581.8 100.0




Table 9

Prehistorlc Sites: Chi-square Test

Stratum 0 E=E{5) | OE (O-E* (OB +E
Abandoned Channels 0 018 -015 0.0002 0.01
Floodplains 2 .365 1.635 26732 7.32
Lacustrine Deposits 0 .080 -.080 0.0064 0.08
Point Bars .0 015 -015 0.0002 0.01
Terraces 0 220 -.220 0.0484 0.22
Tributary Alluvium 0 670 " -670 0.4489 0.67
Marshes 1 .055 .845 .8930 16.24
Loass Soil Type CahA 0 710 -710 0.5041 0.71
Loess Soil Type CaB 0 470 -.470 0.2209 0.47
Loess Soil Type GRB3 | 0 .450 -.450 0.2025 0.45
Loess Soil Type HN 8] .88s5 -.885 0.7832 0.8
Cthar Soil Types 2 1.065 835 8742 .82
5 5 27.88

Table 10
Index of Prehistoric Site Sensltivity
{O-E}VA Landform Stratum Sensitivity

.13 Marshes Very High

.04 Flood Plains Very High

.01 Cther Loess Scil Type “High

-.01 Abandoned Channels Low

-0 Point Bars Low

-.01 Lacustrine Daposits Low

-.01 Terraces High'

-.01 Loess Scil Type GRB 3 Low

-0 Loess Scil Type CaB Low

-1 Tributary Alluvium Low!

-.01 Loess Soil Type CaA Very Low

-.01 Loess Soit Type HN Very Low

]

Exceptions, see discussion in text.




Table 11

Historic Archaeological Sites Observed and Expected

) (sAa)mple Sample (E)
Sfratum Sites Hectares | Acres Percent
Abandoned Channels 0 1.7 4.3 0.3
Fioodpiains 0 47.3 116.9 73
Lacustrine Deposits 0 10.1 24.9 1.6
Point Bars o 2.0 48 0.3
Terraces 0 26.4 70.2 44
Tributary Alluvium 0 86.3 213.2 13.4
Marshes 0 7.1 17.6 1.1
Loess Sail Type CaA o 81.7 226.6 14.2
Loess Soil Type CaB 1 80.7 150.1 9.4
Loess Soil Type GRB3 0 57.7 142.56 9.0
Losss Soil Type HN 2 113.7 281.1 17.7
Other Soil Types 1 137.4 339.6 21.3
4 5441 1,591.8 _f 100

Table 12
Historic Sites: Chl-square Test

o ExE(4) O-E (O-Ey* (O-E)+ E
Abandoned Channels 0 012 ] 0 0
Floodplains 0 .202 0 0 0
Lacustrine Deposits 0 .064 0 0 0
Point Bars 0 012 0 0 0
Terraces 0 176 0 0 0
Tributary Alluvium 0 536 0 0 ¢
Marshes 0 . .044 0 0 o
Loess Soil Type CaA 0 568 0 0 v}
Losss Soil Typa CaB 1 .376 620 .384 1.01
Loess Soil Type GRB3 | 0 360 0 0 4]
Loess Soil Type HN 2 708 1.292 1.668 238
Cther Soil Types 1 852 144 021 024

4 4, 3.61
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Figure 6. Distribution of the 41 sample units selected for detailed field survey in the
stratified random sampling design.
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Appendix A
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Environmental Resources Branch 14 October 1993
Karwedsky/5831

MEMORANDUM FOR RECORD

SUBJECT: Paducah GDF - Cultural Resources Assessment Inside the
Fence

1. It is my opinion that a cultural rescurce assessment of areas
inside the fencse at the Paducah GDP is not necessary. .

2. The existing structural features (i.a., the buildings which
constitute the GDP) were all constructed after 1953; therefore,
they do not meet the minimum age criteria for inclusion on the
National Register of Historic Places. The constructed facility
as a whole may, however, be of historical significance relative
to the role, if any, that the facility may have played in the
Cold War period. That particular significance issue is probably
best addressed in diract coordination batween the Department of
Energy and the Kentucky State Historic Preservation Officer.

3. Despite the potential significance issue concerning
association with the Cold War Period I do not feel it will be
nocesgary at this time to document existing structural features
within the fenced portion of the facility. Additionally,
although there may have been historic and possibly prehistoric
gites present in the fenced area prior to construction, they
wera, in all probability, destroyed during construction and the
integrity of any remaining features would be questionabla.

“xA= o)t 13
Robert Rarwedsky
Archeologist, CEORN-EP-E



Appendix C |
Selected Survey Sample Unit
Maps

Appendix G Selected Survey Sample Unit Maps

C1



Survey Unit 3

F=an ﬂ o
-
, S5
“ . T
o
b 1 —
AT
A 2 ¢
! o 2
. a» TIPS \ m S -
4 P
v 1
\z\/\ /.nvv /Auvv,.\.na»vxzx r.n}.r\z..\«a.vv‘ h - S
v P o~ NN T,
SANGEGI N K I I A I M ) 4 1
NN AT, ATLATTANPANP NPT | “ (1]
!\/(AV}\/)\//\/\/)Y\A\/)\/ % v
SNSRI * s 2
TS I R A A RSP =5
D 1\((,\:.\v\/\/\/\/ AWANAY a
NN ISR N A S SRR AR ‘"
\/A\/\\fV/\.\A)\.\(/#x\z\r A~ Y g S
oL PP L L AL P R o
NN I NS IS N ° 2z g
- M R AN oA X ~
B AN S R R T I IR A AL
N 4 AP MAY Y v (WA A AN A
RN D T 5 A A A LGS
LIRSS N A M N - A AP :
s NN XY A] ~ N
<</\vz \rz\.n/..«f \/A\J v./ v()...) -~ >/\(1 M .\.(x./\( \/\z v\r. .v/ “
\z\/\f\/\/\}\/\/\AAIA(.A/\A\«\ /\A\ S z\rk/\A\
NN A A N AP I N AN AN SV AR XN
\;\A.«x PO ADISINUNIN W «z\/\ Ao A K LN v/(/
v\z/\ (vf\v.,.\(.(x(\/ )&}»v/ LA NP g (AP &(v(v/\(/xﬁ s
) zh AR A NAY /\A.\ ~ /\A 4N v.'\rz\ \A v, v(:( MOMAAS )&
T S R S A A o SO O
M e T T e Ty Ty T4 WSOsD AR
e _(YI\ (A Ih ¢ /\7/\)_ R4 \/A\/A{/\ \;R\IAVI\A/\A \.\VV(V/ V/
2TINEONINE NN NN NS S N T
e Te x\/.r\z)\f)szy\/y\ N Y N Vil "Vl SR AT
LAY ~e
\/\/ A \A \(/\t‘l\tl\w/\vl\z\l Vﬂ v.ﬂ > \/\ “af J\I(J\WA wn v“ V\zx ¥ \/\1\/
\IAA \/V\t IN NN NN )’\.ﬁ Ny 2OAS e v{><‘\/x(.'\’\/ W
f\.xvu‘/\z\_,v\t\r\z }.\A\,\\‘\/~ [TV TP AR AR s ¢
TR VI I N L P 2 N A
PP A - PR ARSI P
3TN e S v v < L AN c
RN NPT ©1.Y ¢ R AT Mm
AR oyt SUN W Y DA ‘W
T A A SOTND ©
SN N I T eSO NN ! e 5@
SOV AN A X RSN Q
o~ HTUnN ] AN AMEA VLIPS = Q
W s O v g T Ny RGO A LI I
ARG T e 4 SO A NI I @0 &
V(va\(t 4 )\u)v\/\vv\/ e A M \f\(r)\ V/\A(..wa =< > \.\1.1)\&(/\..«/ - 0 c
AN N R ~ A N o « PR S —
\IA}I\ /\1\/\{1\/\/ \A.ﬂ (\1\4«.1\ (I\A VA \fﬂ \.\(.J/ (f\( w« wﬂ v\f)\ e 0 0
YA S V\z\l\za)v\ V) ~ R e e /\A 45 .v()( ¢ LTI 2 ¥ TS
NN e Ty T S T R L
N ’ Y ™ A
X Tk SRS I
Y /A>>\/VMN RS zAv(az\ N
~ ~ o~
SO OW e W v N NI R
R N
R RAT VAN S s AN SN AN
~ NS AP Iy N A2 AN _-@
A_sz \/\AAvr\\Jf\/ IR AP ¢ O
p kA
v ~ Y] ~ z
N M N e v ] <3 o T O
Y, ) O O
e O

A\




Survey Unit 4

A |
.\
Y
FaRY
AN AY
~
e
Y0P 0 o
L
(A0 00
.\)Afﬁu
>0x SRS
- xf\
\I
L

N AP
v _V\/A [ z))h\zﬁm{ﬂ A
T T N e N e T TR
<5 XA KN TSN 4
\/\_(z\Av’\z)v I\t\f\/\!<< \
ey .\V\:.\/\/&x 2N )&x(v.l\/ &.vv_,_\f == azay
T SN S, a.v..\nx “ I\AA.p( ae ¥
W S S e N VRS i s e
s [N ARy T AR AR
AN ® L X » L > A NN
4 (Y e NN ~ ~ by L4
CRAVAIE IS \AAxvv/\uV\A&\z e \.«f\(fnhax,\v.. )x&vv/ - m
}V\JA SN AN A \JV\/\ ¢ 1\1\)A v 5
Ryt /\/\/4 v\zAhv\zA Y vy (R 1% v\//\ YO 2 -
A\ \ ~ ~ AP
f\)/\d./\(ﬂ!l\/\ﬂ\(}fﬁ\IV\/.f
[ V\zA/\\(/\ " V\/\/\ e ety (l.r NN J\\r\
s N, AN S AN T N
LS tv\r.«\/ \/<v.z\\zA)<\r b Vv\t Ml I\A«u/\(,
> ~ BA I A S NN,

’ Y4 VARV N,
4 D YN A S e N
A il AR ~ LA AN A
PN vz,....\»..( NN p

4N ’ AW AW AW NI Y
.«/\,)»(.AVY.Atz\.n<\fay<vz~)>\zv\;v\zn \((A/\,\/\A«x(«/n.»a Y-
L LAY V] N ~ N AN LS SN,

«(n\\./...n.zv /)V.v\z\.\ P \(z\\zA A(w./\\fav(».w)x\z)\, vvz \z\.\«v\ p o5

~E ~ AT WA ARNPAN SYREY N “

ML CIR A AR AR AL R ORI - SRR R a
r LY REN AFRAY Ll ENID I NI AN N S ~ s o )
\l&(/ A% \A\(/\A;\\l Y()tvz -~ XA, (P \4/\/\1 3 RN oA
A WA el e N .rtv:\) 44 VV\z NS N, T TR VY
\IA I\)(}#VIY IIIN I\lAA;\ (WL TR PN DN NEEEEED LIS

r

A

L Y, ~

A ¥, Ko
A4 /\I\A LV ) /A 1\/ 3 S NN Ny < IA ~ zA PO v v e

30 Ao~ LI LS

X »\v...)\ b \.«,..A,\,\,Az{»(«, Yo KA 3 \,\v\« < \«v\
AN IV N A N R TN A B NNV A
ATV AV LIV AT AN A Y AV /\/\IA VN Azb(
UMM N Ao D X A S N A s ~
NN RN I N :sz?)vz)an\’\wn\’\/\.«;\A

LA YAl S vy s,
A NN N S N N S N O NN S SN
I\/\Af\(b/\v IV\
LTSS O [ 2 ARAYAVAS \
\yv)ruz\\rV\A»\z\: \.«(A.\(;Aez\.n.()hv(va‘)!v;)».v 7.. \v\,\vw\/ \AV.\A\,\I\J /
Y ~ AN AY: ~ \ ~ N ~
\A ALY R 4_\1 vz [ \,n\..\ .}\ \;\f\.\z\A \l\l </\A(/A. (z\x .v/ o .r(u.z v(h
LIPSO IR TR SO I PR R AN A2 /\Az\r\.(z\.ﬂ&_..( (LI
()vx\/\z\/\/\Ax\f AR T E A XN AV AN AN
< ey )v;).\z NN f\Af\/\ NN .r.nvf\v.‘)x z.rvv.)yv(\/A5<v...\m
SN ~ AN RYEN \ ~ R
\z\ yl \\/\</\A(\f LR M A\\/ \(/\A/\.n \z\/\n N LU~
\f.:v;)\..V\/»\z\ I\A;\xa [Pt YR NI N A WM AN N A
1 \/\/\ \/\

S LR AN M N N ST R AP
IV NS I AL I P AL I Y YN e e e

<

\ (Y AR N W] \ ~ PN NS ~,
AU\/ (t\A A J‘z AR I AR VI\/ ”~ \t\f\A \\/\{/\«\ V\/\z NI A
# \A\/\{:\At\\/ ML PR MR N I R N N rA xz\_{z

LA AN 14 <A\<s.n)v.,>v v, ¥ R M < ¢

> oA
SN AN N AV I VIRV N, e N N NS NSNS AN
EA O S NN S N o X M Ovow 4 A N > N
~ PANE AN AN AR ~ ~ AN RN PSS
AR R Y M N AL I A A4 o b

A oA NS 4 h g XN oo AFGA
g Ny S AN TNy AL b
eSS <A<»N(x()avz»v,\)-)}vv)w}av,\><)4 SNt

PP S Gh AL I S A \ N Ngoas \1\1\1 FAN A WA
v N ~ et ; b4

vzswu.)x z\f\yv)\/\ % V\«V\/\z\ V\Ar\A/\ zn&r\A\,\ z\h..\v\/&\z}»/\\fx\/}v«\zv))\/\

h ~ AN - ~ >
oMY T Ny R YW FUN W TGRSR SIS NN LA S
~ . >, b

b oard T \<.,\A u\.. \(a.\z» v, x()«(a AP \zﬁ \(/\« bH VL.,\ pre

PR Fon AN R AL LA P LTSRN RS

DR RN IR XAl Myt A PRI ELR

AT W
a ’

A

L oA N Y <
Ne g ey, UL LN AV Ng NN
A AL, (a(»«,\z\x(»« /\.«V\A NS
R S R P A A L L /V(\(
AP N A I M NN AN K Y R A

» Yoow R MW
A S A I {>41A\1\ L)

)
]
1}

-
Q
>
o)

£

0
1)

2

o)
©
o
Q

z

) marsh

Posi ive Shovel Test

Floodplain

@ Point Bar



o~
i

Survey Unit 5

Esoil Type CaA
QSoil Type GrB3
 Soil Type Hn
@Other Soil Types

)
o
— s
2 b
:
3
A
7
>
frmne————]

Tributary Alluvium
@Lacustrine Deposit
Negative Shovel Test
Positive Shovel Test



Survey Unit 6

15McN37

100m

Negative Shovel Test

e e

VWAL A N PN e

o A o e o

@ Marsh

S
K
M

<<<<<<

)

MU

T
A

Positive Shovel Test

[ INot Included In

Current Survey



:‘/‘“\h A

Faiia

Survey Unit

LA
Sy

7

B

-t 5
b e —r—
o
=t X
] %Y
D30
/] < M
7. . 5202
=N K )<’<><’<’§(
<-< bl
K] K bl ¥
I <
K <
0!
AP :
A o
<[
S -
020 %
< xi%
:<’<><" % =
<< T ]
o
]
,KK\
< P
2304
<
b4
Y
\ |
\ =
—_——
\ =
e
=T B
X il
e

ESOH Type CaA
@Soil Type GrB3
V) soil Type Hn
@Other Soil Types

Tributary Alluvium
@Lacustrine Deposit
Negative Shovel Test
Positive Shovel Test



E soil
M soil
N soil
Soil

Survey Unit 11

Type CaA
Type CaB
Type GrB3
Type Hn

Tributary Alluvium
Negative Shovel Test
Positive Shovel Test



Survey Unit 13

A

1 /\ .
g. \
)
S —
ﬁﬁ?’
MG
Y=
\/ h
..._._.....—.-:; |~
Y =
Y >
\ EEEg
\ e g
\
= Pe———
kY [ 4] 100m
%Soii Type CaA Tributary Alluvium
@Soii Type GrB3 Negative Shovel Test

Other Soil Types Positive Shovel Test



Survey Unit 15

\
=] e A\
\ hY
h
‘Di “3;\ \
TN
3 N \‘ P | A7 T \
b, . T
\k
I \ *II \
S ™N . = =
\\
{ ) \
N, N l
Y hY
2 \ h

e
4

pd
-
L
-
=
bx

]
’/
v
e
=
S
i
1
1
A
e
=
=

i
e
[r——t
A ————
e
==
A
Vi
pa
/
{
{
\
[
\
\

T
- ——
; [} 100m
=
%Soil Type CaA ﬂOther Soil Types
Hﬂ]SoiI Type CaB Negative Shovel Test

@Soil Type GrB3 Positive Shovel Test



ekl

77 S,
M

-

)




|||| |||||\\\§\§ w

Other Soil Types



1513

Survey Unit 38

/4
b el =
JO ‘
') T
]
{ P }{\
;’§
. "
E soil Type CaA
[D]]Soil Type CaB
Nsoil Type GrB3
Soil Type Hn

———

4] i0Om

HOther Soil Types
Nagative Shovel Test
Positive Shovel Test



Survey Unit 39

/

k|

E soil Type CaA
[D]]Soil Type CaB
@Soil Type GrB3
Soil Type Hn

EN94
B!
n
\
\
Q 100m

@Other Soil Types
Tributary Alluvium
Negative Shovel Test
Positive Shovel Test



)

\

‘c
-] il
S
3 N _ . N
0 g a >
_ > > §
| F - &=
S
| - = 0
0 0 'C
.;, \ N w -
| RN MN7
_ N: N2
AN -~ 4

\\\\\\\\\\\\\\\\\\\ 5 - |

0z &
£
3




Appendix D
Index of Sensitivity for
Prehistoric Sites on 13 Plates

Appendix D Index of Sensitivity for Prehistoric Sites on 13 Plates

D1



20100N

S000W

o

¥

13
) <b 1)

1hd £ AE 4
) 3 <) %
(243 4
EaBD ¢
<k 1)

¢k b 4

THLK
(h 4}

(£ 4B 43 4% <)

b2k €5 )

DT

(4}

R A% AN €h A% ) o
DR

2
)
(A 4P 4

(AL 4

™y
xrxuiﬁﬁé
Tt
BB E bR

i s U A N - O A " G A 0 Bl
XN R B X Yo KXk,

ERSOE0E 0 )
IR EEEENEN

A O e e 4

1000w

3 4
/
R W
R
T

-

ep %)

144

LKL

> b )

KK

K]

LK

;
///
IR
N M)
T 1F

(% 4

b
T
T

k)

(r, o

RETE
%

5
Z 42%?
iy
i
I |
||

ALty

4

Ay
HE

=

Netetilatudy

{]

i

17T
7

INEN

p P a3

)

NN W]

T

TTTIT

TINT

Of — ——

NO

T

1z

1 8
S G

11

Sheet 1 of 13

sion Plant

Environmental Investigation
PGDP Local Coordinates (Feet)

Paducah Gaseous D

for
Prehistoric Sites
19800

1

of Sensitivity

Index

m

Not Included i
Current Survey

Low
Very Low

rt Roads

Gravel/D
/\/| PGDP Boundary.

14500N




9100E

201Q0N

S000E

P

2

£

DELR XI‘T

X L A T T Tk
QD R e oy

i
e e e e e e e T e e e e e e e e e e e e

1
O I

KRrree
{k4)
K
(|
¥
kd)
by
KAt 4
0, 55

14500N

. NO0OSt  MOOBE

Paducah Gaseous Diffusion Plant

71} 8

s Ll
12

L 11

Environmental Investigation

PGDP Local Coordinates (Feet)

Sheet 2 of 13

index of Sensitivity

for

Prehistoric Sites

96800

1

Very Low

Not Included in
Current Survey

/\/ Paved Roads

N Gravel/Dirt Roads

/\/| PGDP Boundary

High




10000W

wa] i 2 e SRR ; :
/ A saa s ol \ i
: g L \\ |
R 1
] ! N\
] N\
& j \
1
L & 2
7 7 %7/%»
1] el Li-aed
e I /ﬁ/ , : %
™ fl

i |

&

=% 3 W W)

N

N

*f*\

TR
NI

17 ,Af: ? < tf L7 F L] ’
/; ;/’/\ /4 : 3 L . u L] 4 | y
| e > . j = it 7
4 ¢”;y I 7 :
/‘i %é - _"y’ l/‘/d.-

il

V'U\\:Hm:z
-

N

)

It

MOOBZ

(%3 a% /:“i _r ‘:eézé_ ; : I 1] P -
g e : 7, ‘ e A o i
| % iiclite: SN ///“ %”H =
i % - = A= S =
/ 7 il ARG £
g 4 < 1] : !
Fa )/ X X | ’"—_’ H
éi \ % M"% { 1 Eeunns sl b | || k]
" g900N
/\/ Paved Roads Low index of Sensitivity Paducah Gaseous Diffusion Plant L
. fyoat 1 [T
//\// Gravel/Dirt Roads Very Low Prehist ;::C Sites Environmental [nhvestigation Y .
. PGDP Local Coordinates (Feet) (s .
/\/| PGDP Boundary Not Included in
TRTSTRET Current Survey TR
ARRHl Very High s W 5
.
/ High jz}; 12
Sheet 3 of 13




50008
1

14500N

YA s
y N /
X
y

i

100008

2900w

/s
; /7
: / . /7
. LT /
' rr% 5 : i /
/

e /7

{ /

{ y

\.\ , /

\\ /7
/
/
/
/

ik

1M
I S
[ 8
MY
3 1
Y ]
7
i
I
N !

--------

A = :
S

F00L6

Paved Roads

/\/| Gravel/Dirt Roads
] /N\/

| PGDP Boundary

1 Very High

7/ High

3 R

D Low

Very Low

Not Inciuded in
Current Survey

Index of Sensitivity
for
Prehistoric Sites

Paducah Gaseous Diffusion Plant
Environmental Investigation
PGDP Local Coordinates (Feet)

=i .
R

Sheet 4 of 13




B8900N

3300N

10000W 5000w
iz /ig H H ] H 7 &
Es o
H = 8 3]
H S S \vsinassssiEiNasay g
=S anEa. . = §
N < |
i? au ST 7
N R i nnany] {
1 5 ey ¥ \ S {
; / = i \ f
fr / : mz i 2 ; i
= | L/ |l
1] ‘. 1y " r b : 2
'.r ; \ % = 7 ;ﬂ\ i r’ : E :}-::' pE
£ : PARHNE : f ” Zaee
P T : i ARR
i i f %‘%:::if L ,E finn kS
; " : &
&y 7 iy ! A :i
' s o nxn L
\Ez{@’ @ s
. K{ N @%_ f
A - N1 ] / ig L \\
i
PR ax 7 EX i
F P\hs / It //" S=ss L
: ) ] r\‘\J / e
1 E' ‘.h"‘ s /
; ]! b"‘"&.%\ “F L I 8
1 ! b e
E ‘i, r ..h..k\‘_%E I\‘\\ Py
t iy nE! =
o I :
i { A
]
z !
L S o oo HRHRHRRVRRRN A5 SO e A N bl
i : i |
| e
: i T e
. il o !
| I = i
i f N - EEaElnEe s au
1 2na = i
E H 1 Q - -
; ‘ Erxz::j ~ N = T
1 1 o ::
| mifiE & N\ % iy e
& 23 & g = aERE-an semmen
& ; | ;
] (=] ,& 7
5 3
g \\
g . X s2ed

Paved Roads

Gravel/Dirt Roads

<R

/\/| PGDP Boundary
sies! Very High

'’ High

Low

Very Low

Not Included in
Current Survey

Index of Sensitivity
for
Prehistoric Sites

Paducah Gaseous Diffusion Plant
Environmental [nvestigation
PGDP Local Ccordinates {Feet)

1 L‘ﬂ\ﬁ
(2 |«
57

] 8

™
= 11 _J}Z

Py

13

Sheet 5 of 13




8900N

50008
i

A00L6

- Iy - T

T T e "‘""""T:"é-z"):‘ -

S000N
1
|
1
!
!
1
3
!
I
!
I
|

L

|
2|H ﬂ
S el
wssoou '
ZSZ Paved Roads E Low ! Index of Sensitivity Paducah Gaseous Diffusion Plant
/\/| Gravel/Dirt Roads Very Low Prehist;:;c Sites Environmental Investigation ; \Z\
/\/] PGDP Boundary Not Included in PGDP Local Coordinates (Feet) \s _[4
0 . Current Survey . . i1 s
gl Very High il L}O
High _?,;); | 12
Sheet 6 of 13




3300N

2900W

2

il

S000wW

Peoy -

.

Y
¥
.7
L

B

N

e

1000aW

aanar,

o~

.

N

R

s S

\VH

7

o S T e

MOoerL

23005

1z

L

L. 11

Paducah Gaseous Diffusion Plant

Environmental Investigation

PGDP Local Coordinates (Feet)

Sheet 7 of 13

8
by
> ®
‘Il-“
7]
g .
o
N 55 g gl
= Q @ "l
e
© T
X ®
D A o
S 0.
=
) 8
£ =
o 3
(2]
pue §
: 3
3 B¢
-
2 § 55
- > 20
5
@
S 4
w o
i) c
8 £ 2 =
€ 0 8 2
wnu T
® o
2 A -
meWy.m.
a U A > =T
2z B
1 B




3300N

9100E

S00CE

i
1
1
| N i;%
1 M| P o
> ! = 7
i t = |
] (= ]
P | iy mcy
I t 1 !
! L =y
I I B
[ inuni | i
f | [ 2
i 1 fxwes) |2
= i 4 A
I T I~ £,
[ e | i
IR} H [ i1 L
I N ] I 1 I
oy 1 —_ 3 -
I ——— | N
I ] L 1
- | 1 0=z ]
f | —
I3 ]
—] "
I
. 111
TR /
-
S ENNNY m.
- — =
R 1 - N ]
e A PR —
T TR
i 8] =
h Y
e 8 RPaLu=Ch
]
/
T %AJJ = S
N s TS ALk ]
SN 1}
FEEEEES R !
-~ N Yy __ﬁ
R Ry _rf“
L et
il LY
I
ol H F=F
i § f )
= 1
- = — 1 - H
-t it 1)
11 T Iy Tl It -.&
I E B =g \& 3] a f i
s——e) : /
o7
BEs e ]
> ] — 1f 9]
= . __.m.__ Py I
7 - I y/i ] AN
J T 1] 1H
5 \ Jra I 1] ¥
i AT ¥ i
#=51 1 -]
. st hi 1
» - = 1L I
.4 .“ 7
111111 ] = )
f 5 RN
1
7 ; o i
: I i i -
= S
O
o
-
¥
=4
7 ]
O
()]

2200S

(2]
/fimaz -
< W -
S
/ __J S
o
\1351”.,9..“?.”
—t @
I
72}
e
e —_
o ®
i
c
s 5§ =
n o= W
S @
£ 5 £
O % E
o B
8 2 8
52 — O
Q@ . O
a B
© 5 8
s E S
m £
Q O pn
u.-.hﬁu
T E O
o W o
>
= @
lllﬁ
0w o
S
4
S....o...m.ul..
L
o w
X ©
Q@ e
- A
£
BRI
de
3 5
b=
: 3¢
(]
T & =t
o © 03
- = 20
g
g
0 @
L7 S« -
.M c
nm.mW
T o
e > 7
= @
@ = O
o O o
/I/
<L
~




14800W

O T i
& — ™M
[ A
@ | © SI:WIrm “—
== °
rﬁ/. ..ﬁ - (o))
el o) ~pPal Dia? -
e RS =
—t 1]
=
w

S00CW

e

Paducah Gaseous Diffusion Plant
Environmental Investigation
PGDP Local Coordinates {Feet)

...... >
= 3 -.—u (7))
- . - r,, v
A £ 2 y
\\H\ \..\\.\ ., R /M% m e |
Wf\ ”\ . \ - ‘..,r Wawunp//r/ﬂ_.//MMthﬂ;M/ﬂ./////W ﬂ“w [ -m m a
L =% . i NN 2 e
= / ; m R /z//M/LN,/ﬂ,..”// it N ¢ _-m
N /Al_ b RN ; WW/WWM,./?/ N % _.% W
Y m oy .7%/,//%%m S jrERmps ) m
LT - NN N : ./
W : L) Enn.ifi‘ ?//////W/,/ |M.\“w|m{\ . \
M I /ﬂ ﬂ/z. :Htu 111111 %/ lllllllllllll
: e P
=5 = Sy
: SEN Nk /////// Olstgyy
=1 = = N : 3 \\\\\\ fllf’l}l.
. e
m \ , .,/ /%. ‘
_., R L 3 ) W;.r RN N
i3sa NN
il %f/ . // .m ﬂVv;
A , ) B E
NN ST // 2 .ma\Uv
: ,/,.ﬁ-“ﬂﬁ%,/ﬂ%%umy N 3 e
. / £8
. AN 2 5 st
: N / .,./., S UEEES > .\.ﬁ e NC
e O =
o AT
ST
. = N TR iy o @ o
feoy younyy |oylag e /aﬂ/‘/// /%J .m )= m L
! £ 8 a8 D
| e
; - o
“ g s 9 2 F
m NN EE NS
S0O0S __Soom.wz




Z200W

78008

AN

4
6
8
V
9 -/g
| 1z

1
3

Sheet 10 of 13

Paducah Gaseous Diffusion Plant
PGDP Local Coordinates (Feet)

Environmental Investigation

1000

1:9600
500
FEET

Prehistoric Sites

Index of Sensitivity
for

T
1 ] oy
I I
l i = i *
I 1
. 7 M L= o I )
S T e RaREAER RN aNEERpdY i
g L —— T L4 M A R { | 1 I 1 Vi
e T = ! ] i) DO o E 7
A —————— .WJ; Y FH - ¢
= E ; = )
17 e ol -
T T e
== == =
_1 :

T
L gt

T EET
i1
1
hy
I
|
in

=
x

| . — : ——
o : ; - u.w;||l - I R .J.mm,ull e o s

Current Survey

8

o

2 3

0 —

hN - Iy a1n-noAeg 8l o

S R RSN RA NN Ena Y 1 H A_WT 3 .._!.\ll_an : e ———— - E

i A RSN RSN AR AN N — a8 et/ W R B N S e e

e e TN e P e Y e i pE NN L s w. = - e

_ bR = T CEEEETLL H-FH- TR Rr s T LT o o

R e T NI S A PR o RN S - 2
R e R R e e T R P LT T L

YAV [ PGDP Boundary

Gravel/Dirt Roads

23005
Paved Roads




Ty

10000W 5000W 79008

L~ - 8 EEw Wi
h . 3, %\ﬂ e ) = ) A LU ] il / EEE
T3 H“\‘»‘.;»;-_ 7%—7”\\\ mEaEY = Z 7 7 = A il E |
\ *\ e ///,f;ﬁf; “
‘.\ \\\ /:_‘,;3;- ///' :/r '.&; ,1

_~{ //

~ay

, e p ¥ — ] i
Y - /’/////J"\”\/ 1/ k ' / i
. "{'\“. T "/ . // f /1 1_
N e \\ j é’/’}" ' E
1] | ‘:‘\’\’.7//( 4 ; s
| b Vo | ,
f% \‘ .o:f."i :E ’ I' T
' M e il Qe
i \ % T I
\ HHl |22 g
: 5 AL g f H /% ; ‘
g i 1 1A gﬁ—‘ % e, /// ’L—
= T ; = H :ij 3 jSits
N I F: _"-: ﬁ{%; F
.E 4 g) i 7~ —
2 \\{ | AT 3, ‘ , s
¥ a Zanl I : : Z Rosnn J L
— I i ;" anrmt -0 ﬂ:f-\
g | 'Jl;\j % P | ] } L
-E; l 7 Y ')] T i ‘L\ " ;: ' i -
“ pa %J IHidi J;,! l H ] ! EARERRS o i
e |
Ticililim |
= b —
2 ' = ;
g L - !
" 135008
N\/  Paved Roads “ Low " Index of Sensitivity Paducah Gaseous Diffusion Plant
/N\/| Gravel/Dirt Roads ; ] .Very Low -' f°’_’ . Environmental investigation L { L
' — N . Prehistoric Sites PGDP Local Coordinates (Feet) R
/\/| PGDP Boundary g Not Included in _ LN
Current Survey 7] 8
Very High ’ s LG
. ;ﬁd-imj}z j
7 ngh 3
Sheet 11 of 13

MOOGZ



SO0CE

79008

9100E

T et et e it o et e et e ot b e o i o e e e e =

O

|

1
AT
L]

£)

g
|
i

MO06T

s

135008

\\,4 0| o IMPH%P
P
T
=l miwm| ~pPa| D0
N

Paducah Gasecus Diffusion Plant

Environmental investigation
PGDP Local Coordinates (Feet)

Sheet 12 of 13

=
2,
2 0
B it o
7]
nnuu W
Q
S.m.n.uh
[PV
c
x G
Q Tme
g~ 0.
L
c
£3
o2
33
: 13
S B¢
~ &
2 § gk
- > 20

[ Paved Roads

—r———

AN

L
L]

Very High

/\/| PGDP Boundary

/\/| Gravel/Dirt Roads

b
77 High




5000W 135008

1G000W
T e : 3
é :
| =\ |
g;-"’ o
:
g
191008
7\;/ | Paved Roads Low Index of Sensitivity Paducah Gaseous Diffusion Plant |
. - " . [s. 1 \2\
|/\/| Gravel/Dirt Roads Very Low Prohist c::;c Sites Environmental Investigation T -
N 7] . PGDP Local Coordinates (Feet) Cs .
/\/| PGDP Boundary Not Included in
AR
TR ) Current Survey : e
Jaiy Very High - ; Jj o
o AIERWAR™, (1 12
~7 High 1:9600 '/%
FEET Sheet 13 of 13




