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Mr Jay Marshall
UtahAmerican Energy, Inc.
PO Box 986

Price, Utah 84501

21 June 2006

Re: Comments on the Class Il Sampling Design for the Lila Canyon Coal Mine Area of Potential
Subsidence.

Dear Mr. Marshall

I received the comments from various consulting parties concerning the proposal entitled
“A Brief Proposal and Sampling Design for a Class II Inventory of the Lila Canyon Mine’s Area
of Potential Subsidence, Emery County, Utah.” 1 have reviewed the comments provided by
SHPO, SUWA, and the Hopi Tribe under the DOGM cover dated June 12 2006. I have found
them useful and well considered; but, [ feel I need to clarify some of my original assertions and
address some of the issues raised in the commentaries.

Dr. Seddon, Utah Deputy SHPO, raised several valid issues concerning goals of the -
project and the sampling strategy. In terms of the sampling strategy, I think my explanation
concerning the evaluation of the random sampling design may be unclear, thus resulting in Dr.
Seddon’s comments regarding the use of the opportunistic sample to evaluate the results of the
random sample. Dr. Seddon is accurate in his assertion that there is no statistically valid manner
to use nonprobability sampling data to statistically test probability sampling error. However, this
was not my intent. As I stated in severai places throughout the proposal, this assessment is
qualitative, not quantitative, and should be regarded as an approximation. I should also note that
something need not necessarily be statistically valid to be scientifically defensible. My
assessment, although not stated explicatively, is a simple one. For example, if the random
sample identified 10 sites, with an error of +/- 3 sites and the opportunistic sample resulted in the
identification of 20 sites, then it is evident that the random sample is somehow flawed and does
not accurately reflect the number of sites in the project area. If the number of sites in the
opportunistic sample is equal to or less than the range determined through the random sample,
then it can be concluded that the random sample is not at odds with the random sample
parameters, and thus one would not be suspect of the results given the available data. I am
unclear as to Dr. Seddon’s comment concerning whether or not the site density would be
normally distributed. As I defined site density as the number of sites per acre, and that figure
would be derived from the site frequency data and acreage of the sample unit, the data should
follow the same distribution of the frequency data. In essence, calculating site density in this
manner is no different from converting measures to any other standardized form such as z-
scores. If Dr. Seddon is referring to the areal distribution of sites not being evenly distributed
across the landscape; then [ would fully agree, as it is my experience that archaeological sites are
often clustered or patterned in some manner.
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Dr. Seddon also comments on the potential for nonarchitectural sites to be disturbed by
cracks resulting from subsidence. Though possible, I think, based on the number of sites
identified in the project area, damage caused by this type of subsidence is highly improbable.
However, the sampling design is not sufficient to adequately address the concerns Dr. Seddon
has in regards to locating nonarchitectural sites, since the proposal was written for a very
specific purpose. Dr. Seddon makes several proposals concerning the location and mitigation of
such sites. For the most part these seem entirely reasonable, though I have concerns about the
Spangler’s (2005:9-11) high probability arcas. Spangler’s determination of high probability
areas appears to be a professional judgement based on the limited site data in the area, studies
conducted in adjoining regions, and intuition. Alternative hypotheses can be easily derived at
from the same data.

The comments forwarded by SUWA attorney Stephen Bloch primarily revolve around
my statement that “subsidence has little effect on buried resources,” and issues related to the
sampling design. The response received from the Hopi Tribe, authored by Leigh
Kuwanwisiwma, refers directly to the SUWA response and, thus, covers the same issues. My
comment concerning subsidence having little impact on buried resources raised the most concern
by both SUWA and the Hopi Tribe. SUWA states that subsidence and associated crack
formation have occurred at Utah mines; however, they neglect to state if any subsurface cultural
resources were damaged by these phenomena. The Hopi state that they are familiar with sites in
Utah and New Mexico that have been damaged or destroyed by subsidence, though no further
information is provided. SUWA incorrectly refers to my proposal as “analogizing” seismic
exploration projects, but what I actually make reference to is natural seismic activity. To the
best of my knowledge, there is no published, peer-reviewed literature relating directly to the
impact subsidence from mining has on standing or buried archacological resources; however, the
archaeological and geographic literature is replete with studies related directly and indirectly to
subsidence at numerous scales and involving numerous processes beyond simply mining (see
below for references). My reference to seismic activity relates to some of this literature (for
example see Minor and Grant 1996).

It is obvious, based on the comments received, that my statement about subsidence
having little impact on buried cultural deposits is a generalization. The statement is unsupported
in my proposal, but here T hope to detail how I arrived at it. First, most of the sites with
subsurface deposits are typically eligible for inclusion to the National Register of Historic Places
under criterion D, which requires that the site has yielded or will likely yield information
important in prehistory or history. The potential of a buried deposit or site to yield important
information does not require that the site remain unchanged since the original deposition
occurred. The archaeological record is dynamic and not a static representation of past human
behavior (Binford 2001). Since the time artifacts were discarded or the site abandoned, the
archeological record has undergone, and continues to undergo, change. Archaeologists, along
with specialists from other fields, have developed many techniques and methods used to identify,
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classify, and account for many of these post-depositional processes. Subsidence is only one of a
large number of processes that may alter the archaeological record through time (see Wood and
Johnson 1978 for a comprehensive overview of disturbance processes).

Emery C

‘Subsidence takes many forms and occurs at various scales. While the coal mining
activity will likely result in localized subsidence, other processes such as natural seismic activity
(Minor and Grant 1996; Waters 1992), sea level fluctuations (Akeroyd 1972; Lewis 2000), and
changes in the level of the water table (Bradley and Carpenter 1986; Wallwork 1956 and 1960; )
can also cause subsidence. Subsidence is simply the settling of a matrix, be it soil, sediment, or
rock, related to the compaction of empty space between particles or matrices. This compaction
commonly results in the one of two types of deformation of overlaying soils and sediments
(Rapp 1986, Waters 1992). Waters (1992:304-306) notes that archaeological sites are affected
by subsidence and gives several examples. But in each case, the subsidence did not cause the
destruction of the sites or their ability to yield information concerning prehistory. The Dry
Creek site situated near the Nenana River in the Alaskan Interior serves as a good example.
Evidence of subsidence at Dry Creek occurs as numerous faults and microfaults displacing
cultural deposits, and their surrounding matrices, in one instance up to several meters (see
Thormson and Hamilton 1977). Even though subsidence has resulted in matrix displacement, the
site remains one of the most important sites in peopling of North America debate (Hoffecker
Powers, and Bigelow 1996:352; see also Bigelow and Powers 1994; Hoffecker 1988; Powers
and Hoffecker 1989; Smith 1985 for examples of the types of information the site yielded despite
subsidence and a host of other post-depositional processes). The formation of cracks, as a result
of subsidence, was not considered in the original proposal. As I mentioned previously, it is my
belief that the probability that such a phenomenon would substantially impact a site is very low.
However, the potential affect can not be discounted. As with the more massive form of
subsidence discussed above, cracks, fissures, and sinks are known post-depositional processes
(for examples see Jelinek 1983, Glover 1979).

yon Subsidence Study.
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When I state that subsidence has little affect on buried resources, I am referring to their
potential to yield information, and not that displacement may occur. I am not advocating that
sites be ignored or remain unmitigated because archaeologists have an understanding of post-
depositional processes, only that such processes do not necessarily result in the loss of
archacological data, even if the interpretation of that data is complicated by extenuating factors.

1 do not fully comprehend the second set of SUWA’s comments concerning their
disagreement with the sampling design. Though the proposal is brief, it clearly states that
identifying rock shelters and granaries are the primary focus of the design, and not camp sites
and rock art. If locating such sites was the goal of the sampling, then SUWA would be correct in
this evaluation. Also, the sample design is not stratified. A stratified sample is one that is
representative of different levels or strata (Drennan 1996; Ebdon 1985). The proposed sampling
design centers on the location of rock shelters, and as such excludes all landforms where such
sites would not occur, such as alluvial valleys. The randomly selected sample units are not
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necessarily representative of the landforms they occur on and in many instances the sample
units straddle multiple landforms. Whatever the type of sample used, it is unclear as to why a
“control” sample is needed. I suspect Mr. Bloch not understand my use of the term rock shelter
since he states that UEI should be testing the ‘hypothesis that significant sites will only be
located in or around “rock shelters.”” I use the term rock shelter as a site type, and in the
proposal state that it has a genetic meaning refering to a host of sites with standing architecture.

Finally, SUWA comments that the exclusion of previously surveyed areas is problematic
because it has been shown that older surveys often miss sites. This is certainly true, as MOAC
often records sites not encountered in older inventories. However, no inventory, whether a
sample, like a Class II inventory, or an intensive survey, such as a Class 11, will locate all
cultural resources. 1 would refer SUWA and the Hopi Tribe to Dr. Seddon’s comments
regarding the appropriateness of these types of inventories.

Kiny

Jédy J. Patterson
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