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PREFACE

The purpose of this report is two-fold: (1) to summarize the outcomes of more than a decade’s worth
of archaeological survey and monitoring of cultural resources in the river corridor of Grand Canyon
National Park, and (2) to provide an annual report on the results of archaeological site monitoring and
remedial actions conducted by the Grand Canyon River Corridor Monitoring Project (RCMP) under a
cooperative agreement between the Grand Canyon National Park Service (GRCA) and Northern
Arizona University (NAU; CA 8210-97-002). Previous annual reports have summarized only the RCMP
activities conducted during the preceding fiscal year. This year’s report departs considerably from that
format because it presents a synthesis of the legal frameworks, objectives, and accomplishments of
collaborative GRCA-NAU survey and monitoring efforts.

Reflecting its dual purpose, this report is organized into two major parts. Part [, consisting of three
chapters, presents a synthesis of the history of the program including the legal framework, contribu-
tions of the river corridor monitoring project (archaeological survey, monitoring, and remedial actions
conducted from 1990 through 1999), and archaeological survey and monitoring conducted by GRCA and
NAU. Chapter 1 gives a history of the project, beginning with the first perception of a need to consider
impacts of the operation of Glen Canyon Dam, and continuing through the present day. Chapter 2
provides a discussion of the legal context of the project, and outlines various federal laws, regulations,
and other mandates that guide its operation. Chapter 2 also discusses the “area of potential effect” of
dam operations, with special emphasis on indirect effects such as side-canyon erosion and altered
patterns of human visitation at archaeological sites. Chapter 3 suggests a framework for considering
the significance and integrity of river corridor sites, especially as these issues affect the eligibility of
the sites for inclusion in the National Register of Historic Places.

Part IT of this report presents the outcomes of the monitoring history of all sites within the area of
potential effect. Monitoring the condition of the sites and damage remediation efforts are conducted
under the GRCA-NAU program. Chapter 4 begins by presenting a summary of the geomorphological
background relevant to the archaeological sites monitored. It also briefly describes the methods used to
evaluate the monitoring database from FY92 to FY99. Chapters 5 through 8 present detailed
evaluations of individual monitored sites, organized according to geomorphologically based categories
of site setting. Chapter 9 is a summary discussion of the physical impacts recorded from FY92 to FY99,
and Chapter 10 is a summary of visitor-related impacts recorded from FY92 to FY99. Chapter 11 is an
evaluation of the reliability of the GRCA-NAU monitoring program to date. It also includes
suggestions for future modifications and improvements to the program. Chapter 12 presents the scope of
work proposed for FY2000.

The RCMP and this report would not have been possible without the efforts of many people. All of
the various field and laboratory crews over the years are thanked for their efforts, from the first
pioneering surveys and evaluations of sites to the monitoring and mitigation efforts conducted during
the past fiscal year. The fiscal and administrative support of Northern Arizona University, the U.S.
Bureau of Reclamation, and the U.S. National Park Service is also gratefully acknowledged. Thanks
also to the various reviewers of a draft copy of this report. Any errors of fact, omission, or interpre-
tation remain the responsibility of the authors.

Christian E. Downum
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EXECUTIVE SUMMARY
Lisa M. Leap

The winter of 1982-83 was especially wet in the upper basin of the Colorado River, resulting in
high snowpack levels that could potentially translate into greatly increased flows in the river. This
potential was realized when late winter and early spring storms added to the snowpack and increased
the volume and rate of runoff from the mountains into the river. Lake Powell began to fill at an
alarming rate, and the U.S. Bureau of Reclamation was forced to release an unprecedented volume of
water—up to 93,000 cubic feet per second (cfs)—from Glen Canyon Dam. This unanticipated event
accelerated awareness of dam operations and their potential effects on downstream cultural resources.

As a result, a number of archaeological sites in Glen Canyon National Recreation Area and Grand
Canyon National Park were either freshly exposed or eroded and damaged by this clear-water flow.
GRCA personnel initially documented the effects of the 1983 flood that autumn (Balsom 1984). It was
realized that cultural resources might be more abundant in the river corridor than previously assumed
(including substantial habitation sites below the historic high-water marks of the river), and that
dam operations might have substantial adverse effects on such resources. Scientific studies of cultural
resources obviously were needed to document the nature and scope of such potential effects.

During the 1980s, other factors promoted an increased awareness of the presence of cultural resources
in the river corridor, and the potential effects of Glen Canyon Dam on these resources. One of these
factors was a growing concern among a number of constituencies regarding the practice of increasing the
amount of water released from the dam to coincide with peak demands for electrical power. It is
possible for the operators of a hydroelectric dam, such as the one in Glen Canyon, to time the water
releases so that more water is released, and thus more electricity generated, during times of highest
regional power demand. These water releases, however, created unpredictable surges and drops in the
river that were of great concern to resource managers, environmental groups, commercial interests,
Indian tribes, and others.

One outcome of these concerns was the creation by Reclamation of the Glen Canyon Environmental
Studies (GCES) program, designed to study the effects of low and fluctuating river flows on a variety of
natural resources downstream from the dam. These studies were also necessitated by a planned uprating
and rewinding of the generators of Glen Canyon Dam, which would increase its power-generating
capacity. Hence, in the early 1980s it was apparent that scientific studies were needed to assess the
effects of the dam on downstream resources, especially regarding the issue of fluctuating flows. Cultural
resources were not initially included in the list of affected resources, but a new paradigm of scientifical-
ly assessing the effects of the dam had been created. This was an essential step toward allowing studies
of cultural resources to be incorporated at a later date.

One of the first of these investigations took place in the late 1980s as a collaborative pilot study
involving NPS and the U.S. Geological Survey (USGS). This study focused on only one site along the
Colorado River, but its results suggested that the operation of the dam might indeed be contributing to
the deterioration of archaeological sites elsewhere along the river corridor (Balsom et al. 1989).

In July of 1989 Secretary of the Interior Manuel Lujan directed Reclamation to prepare an Environ-
mental Impact Statement (EIS) regarding the operation of Glen Canyon Dam. Thus, after more than a
quarter-century, the dam'’s environmental effects were to be judged scientifically. Under the National
Environmental Policy Act of 1969, which authorizes the EIS process, cultural resources are an aspect of
the environment worthy of study and consideration, just as are natural resources. The EIS for Glen
Canyon Dam operations therefore mandated scientific studies of cultural resources within the area
potentially affected by water releases. Further, Glen Canyon Dam operations are considered a federal
undertaking that either directly, indirectly, or potentially affects cultural resources. Acknowledgment
of this enacts the National Historic Preservation Act (NHPA) of 1992 (amended). Under Section 106 of
this act, Reclamation is responsible for the impacts to cultural resources caused by dam operations, and
NPS is dually responsible for these cultural resources under Section 110.




In a joint venture, Reclamation and NPS decided that the first step in the EIS process with respect
to cultural resources was to conduct an intensive inventory of archaeological sites in the river corridor.
The area surveyed encompassed a 255-mile stretch of the river corridor, extending from Glen Canyon
Dam to Separation Canyon. The vertical extent of the survey area was the riverine environment that
incorporated all terrestrial river-derived sediments below the estimated 300,000 cfs level, as well as a
few areas of eolian sand dunes lying slightly above this level. The estimated 300,000 cfs level was
considered an approximation of the pre-dam flood terraces and was not considered an absolute number
representing an exact elevation.

The survey was conducted from 24 August 1990 to 30 April 1991. During this time some 1,968 person-
days were spent surveying about 10,506 acres. The primary goal of site inventory was accomplished,
with a total of 475 archaeological sites and 489 isolated occurrences of artifacts or features located and
recorded. This total included 118 sites that were previously located and recorded, but it also included
357 newly discovered sites. Regarding the impacts of dam operations on archaeological sites, it was
judged initially that 336 of the 475 recorded sites existed in locations that could potentially be
adversely affected by changing water releases. Of the 336 sites potentially affected by dam operations,
322 were potentially eligible for the National Register of Historic Places. Since 1992, the cultural
monitoring personnel have been able to refine the site impact categories initially identified by Fairley
et al. (Fairley et al. 1994). As a result, 264 sites are currently considered affected by the operations of
Glen Canyon Dam. Any site types with a roasting or thermal feature make up the majority (46%) of the
properties monitored along the river corridor. The remaining property types, such as small structures,
pueblos, and historic structures, each represent 20 percent or less.

It is sufficient to note that the cultural monitoring program has operated from its inception within a
complicated framework of laws, regulations, and other directives that are not always in accord with
one another. At times, there has been an inherent conflict between complying with the provisions of
Section 106 of NHPA (mitigating the effects of a federally sponsored undertaking), and at the same
time recognizing and adhering to long-standing NPS policies (i.e., Section 110 of NHPA) regarding the
“preservation-in-place” of cultural resources.

Therefore, a crucial document created to guide Reclamation’s Section 106 compliance in conjunction
with other NPS legal mandates is the 1994 Programmatic Agreement (PA). This PA, regarding the
operation of the dam, was signed by officials from Reclamation, the Advisory Council on Historic
Preservation, the Arizona State Historic Preservation Officer, the U.S. National Park Service (NPS),
and six Indian tribes and nations—the Hopi Tribe, the Hualapai Nation, the Kaibab Paiute Tribe, the
Navajo Nation, the Paiute Indian Tribe of Utah for the Shivwits Paiute Tribe, and Zuni Pueblo—with
an interest in the affected cultural resources listed on the National Register of Historic Places. Imple-
mentation of this agreement fulfills Reclamation’s responsibilities under Section 106 of NHPA relative
to Glen Canyon Dam operations and also satisfies the responsibilities of NPS.

The PA outlines the responsibilities of Reclamation for the mitigation of these adverse effects
under Section 106 of NHPA, spelling out the responsibilities of the RCMP as follows:

The purpose of the Monitoring and Remedial Action Plan shall be to generate data regarding the
effects of Dam operations on historic properties, identify ongoing impacts to historic properties

within the APE [Area of Potential Effect], and develop and implement remedial measures for treating
historic properties subject to damage.

Currently, all work conducted by cultural monitors has been completed under stipulations in the
Monitoring and Remedial Action Plan (MRAP). Until a final Historic Preservation Plan is completed,
as outlined in the PA, the MRAP guides the ongoing process for the identification, monitoring, and
remedial actions for cultural resources impacted, or potentially impacted, as a result of the operations
of Glen Canyon Dam.

The PA identifies more than 300 National Register-eligible properties within the APE that are
potentially subject to monitoring and remedial action. (This has since been reduced to 264 sites within
GRCA.) The PA also recognizes that additional identification and evaluation of properties should
take place within the APE, and it directs Reclamation and NPS to conduct appropriate studies to
identify Traditional Cultural Properties within the APE.

The PA ratifies a number of important issues relevant to Section 106 compliance. Among these, it
states that the legal authority for the PA derives not only from NHPA, but also from Interior Secretary

viii




Lujan’s directive to prepare an EIS for the operation of Glen Canyon Dam, and the language in the
Grand Canyon Protection Act of 1992 ordering continued monitoring and management of resources within
the area of the dam’s effects. The PA also states that Reclamation is the lead agency for Section 106
compliance regarding the impacts of Glen Canyon Dam, and it notes that Reclamation has acknowl-
edged potential adverse effects on cultural resources from dam operations. The PA declares further that
“given their mutual responsibilities [Section 106 and Section 110 of NHPA, respectively], Reclamation
and the NPS have determined to coordinate their respective roles in the management and consideration
of historic properties which may be affected by the Program [i.e., operation of Glen Canyon Dam].” In
1992 GRCA contracted with NAU to conduct the joint Reclamation-NPS (GRCA) project referred to as
the RCMP. The administrative structure for the RCMP is established by a cooperative agreement
between GRCA and NAU. This agreement provides the framework by which the National Park
Service at Grand Canyon contracts with NAU to conduct the RCMP as a collaborative venture.

It is clear that the RCMP is unusual and cannot be considered a routine Section 106 compliance
project. This project is considerably more complex than most Section 106 actions because of the various
legal requirements that guide the specifics of Section 106 compliance in this instance (e.g., the EIS, the
ROD, and the GCPA), and because compliance is sought by one agency (Reclamation) within the
jurisdiction of a second agency (NPS) bound by stringent preservation requirements. This theme—the
tension between a traditional model of Section 106 compliance, and the obligation to preserve the
unique, highly significant, and fragile cultural resources of Grand Canyon National Park (GRCA)—
will surface repeatedly in subsequent chapters of this report.

All monitoring and remedial efforts pursued under the PA are subject to approval by the PA signa-
tories. All proposed efforts must also comply with Wilderness Act requirements due to the proposed
wilderness area designation of the Colorado River in the Grand Canyon. Remedial efforts are to be
recommended by NPS and Reclamation on a site-specific basis in consultation with the Arizona State
Historic Preservation Officer and the tribes that have signed the PA. Since its inception the RCMP has
operated in a framework of intensive tribal consultation. Tribal concerns have been incorporated into
the project in multiple ways, ranging from determination of monitoring schedules to proposed remedial
actions.

The existence and significance of each tribe’s traditional cultural properties (TCPs) have been
documented through intensive ethnographic research (Ferguson 1998; Hart 1995; Havatone 1992;
Hualapai 1992; Masayesva 1992; Roberts et al. 1995; Secakuku 1997; Stevens 1996; Stoffle et al. 1994).
Tribes affiliated with or having an interest in river corridor sites have indicated that the entire Grand
Canyon is crucial to maintaining the cultural identity of each tribe’s community. The tribes have
endorsed the long-term monitoring and preservation of archaeological sites in the River Corridor due to
the accelerated erosion caused by dam operations (Ferguson 1998; Hart 1995; Roberts et al. 1995;
Secakuku 1997; Havatone 1992; Hualapai 1992; Masayesva 1992; Stevens 1996; Stoffle et al. 1994).

The tribes have also stated their position when dealing with properties that have religious or
cultural significance (Ferguson 1998; Hart 1995; Hualapai 1992; Masayesva 1992; Roberts et al. 1995;
Secakuku 1997; Stevens 1996; Stoffle et al. 1994). The preferred actions are preservation measures and
continued long-term monitoring of these resources. The consultation process has indicated that the tribes
have certain TCPs that are off limits to any mitigation measures, but these are clearly identified in
tribal reports and do not include most of the archaeological sites (Ferguson 1998; Hart 1995; Hualapai
1992; Masayesva 1992; Roberts et al. 1995; Secakuku 1997; Stevens 1996; Stoffle et al. 1994). Overall,
the tribes maintain that mitigation should be performed due to the adverse effects of man-made
disturbances caused by Glen Canyon Dam. If the physical erosion were entirely a natural process at
these sites, then the tribes would feel much differently about mitigation options.

With the passage of the GCPA in 1992, the cultural resources staff at GRCA-NAU was presented
with a considerable challenge. The law now mandated monitoring of cultural resources, yet there were
virtually no precedents to be found anywhere in the world regarding reliable methods for monitoring
the condition of archaeological sites through time, especially within a legal framework that involved
multiple agencies, Indian tribes, and uncertainties regarding the potential effects of human-induced
hydrological regimes. Historically, there has been very little attention to systematic, detailed
monitoring of the condition of archaeological sites anywhere in the world (Downum et al. 1997).
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The RCMP thus embarked on its monitoring program fully aware that its efforts would be experi-
mental in many respects, and that much would be learned as the project progressed. According to Kunde
(1999a), efforts at monitoring cultural resources are primarily limited to short-term programs, and pre-
vious monitoring programs for federal agency resource management have no guidelines for implementing
monitoring protocols. Furthermore, several programs have gathered data for resource management in
terms of human impact ondy (Des Jean 1991; Des Jean and Wilson 1991; Gale 1985; Goldsmith 1991). No
programs have yet moved beyond the information stage to develop a trigger mechanism for implement-
ing management actions. Additionally, their short-term nature did not lead to the identification of
trends through time, or the formulation of predictive models (Kunde 1999a).

Although the general theoretical and methodological frameworks of natural resource monitoring
are useful, they also have their limits when it comes to cultural resources. As with natural resources,
monitoring the condition of cultural resources is an indispensable tool for their effective management.
Cultural resource monitoring is difficult, however, because such resources are fragile and irreplaceable,
and their information content is in a steady (though often exceedingly slow) state of decline. Unlike
many biological or other natural resources, cultural resources cannot be replenished, cleansed, or
regenerated. Because they are composed of human-made or altered objects and deposits, subject to decay,
breakage, disarrangement, and loss, the information conveyed by cultural resources also inevitably
degrades through time. At least with respect to information potential (and probably other areas of
significance as well), all cultural resources are, in some measure, in worse condition today than when
they were initially created.

From a scientific standpoint, understanding past human activities at archaeological sites relies on
patterning, i.e., it relies on an ability to decipher the relationship between material objects (architec-
ture, hearths, refuse, human burials) and the human behavior that produced and arranged those objects
in three-dimensional space. Thus, at the time of site abandonment, the interpretable “structure” of a
site—the patterned relationship between and among material objects and the human behavior that
produced them—is at its peak. As time passes, various agents, some physical and some human, act to
destroy the original patterns, breaking down the material remains and organized structure of the site
and making it less interpretable (Schiffer 1987). This fact of decreasing quantity and structure of
material remains through time applies to all archaeological sites, not just those within the Colorado
River corridor where operation of Glen Canyon Dam has had some effect.

Since 1992, the RCMP staff has made 33 monitoring trips (approximately four rowboat trips each
fiscal year) to assess the condition of cultural resources in the Grand Canyon. On average, RCMP staff
members have monitored 130 sites per year. The individual trips lasted 16 to 18 days, for a total of 65 to
70 days spent each year on the river conducting the business of the RCMP. In a total of 1,042 monitoring
visits, an estimated total of more than 80,000 observations have been made on site condition variables.
Thus far, an estimated total of 9,000 photographs have been taken. The photo record, especially photos
taken with a medium-format camera, have produced an immensely useful database for future environ-
mental studies based on repeat photography.

To systematically assess site condition, a monitoring form was developed that made reference to
the site condition variables recorded during the initial survey. This form has been revised and refined
since 1992, but its core variables have remained. Generally, site impacts are divided into two catego-
ries: physical impacts and visitor-related impacts. Physical impacts include surface erosion, gullying,
arroyo cutting, bank slump, eolian or alluvial deposition or erosion, and side-canyon erosion. A final
category of physical impacts is an “other” category, intended to encompass impacts such as spalling of
bedrock or boulders, and displacement of artifacts and features due to root growth.

The RCMP has been documenting physical impacts since the original archaeological survey. During
the course of the survey, numerous observations were made on the geomorphic settings, site sediments,
and other factors that might relate to site erosion. These observations laid the foundation for a later
collaborative study between NPS and USGS (Hereford et al. 1993) that proposed a model for relating
dam operations to site erosional processes.

Geomorphic studies conducted in the late 1980s (Balsom et al. 1989) and early to mid 1990s (Here-
ford 1993, 1996; Hereford et al. 1993, 1995, 1996b) influenced RCMP staff and NPS survey personnel to
pay particular attention to archaeological sites situated on the alluvial deposits (river terraces) of the
Colorado River that contain gullies and arroyos, two of the main physical forces actively eroding sites.




The entrenched channels of small tributary streams, referred to as arroyos or gullies, that cross the
terraces are erosional features that dissect the terraces as they extend headward. “The process of
arroyo development destroys or damages surface and subsurface archaeologic sites” (Hereford 1993:9).

Geological mapping by Hereford and others (1993, 1995, 1996) has helped to determine how the
ongoing erosion of terraces and archaeological deposits by arroyos and gullies is affected by regulated
streamflow. The water and sediment discharge regimen of the Colorado River has been regulated since
1963 by the operation of Glen Canyon Dam. It has experienced substantially reduced sediment load,
sediment concentration, duration of high flow, and peak-flow rates compared with the unregulated
streamflow of the pre-dam era (Hereford 1993). In the present discharge regimen, sediment load has
been reduced by a factor of six and the annual flood, which was the principal agent of natural geologic
change, has been eliminated (Hereford 1993).

Hereford and others (1993) denoted two types of channels (gullies and arroyos): terrace based and
river based. These channels are streams that begin with a catchment (collecting pool) and subsequent
cutting into terraces that flow downward toward some effective base-level, or lowest point. Several
factors determine this base-level, including the size of the catchment, the length of the channel, and
the type of soil the stream flows over. For instance, a large collecting pool will hold more water, which
will have the gravitational power to create a longer, deeper channel with a lower base-level. How-
ever, if the water flows over porous (e.g., sandy) soil or over a relatively large, flat terrace, the base-
level will be higher (Hereford 1993; Hereford et al. 1993; Kieffer 1990; Thompson et al. 1998).

With increased rainfall or size of the collecting pool, the channel may deepen and widen, smooth-
ing out the course of the stream. This permits more efficient water transportation, allowing the stream
to finally reach the river. When the stream reaches the river, the channel continues to widen and
deepen, becoming a permanent feature of the landscape (Hereford 1993; Hereford et al. 1993; Thompson
et al. 1998).

The aforementioned factors determine whether a channel will remain terrace based or will become
river based. This is an especially important consideration for cultural resource management because
monitoring efforts can identify and mitigate terrace-based streams with tools such as checkdams.
River-based streams represent a more or less permanent feature (Hereford 1993; Thompson et al. 1998).
According to Hereford, sites with river-based drainages have a small chance of being preserved,
whereas all other sites, including sites with terrace-based drainages, have a better chance of preser-
vation in place.

The effects of Glen Canyon Dam, specifically the lowered base-level of the Colorado River and the
lack of sediment-replenishing floods common during the pre-dam era, have exacerbated these natural
processes, resulting in artificial acceleration of downcutting by channels seeking this new base-level.
The downcutting of both terrace-based and river-based streams exposes archaeological remains,
promoting the deterioration and loss of these nonrenewable resources.

Based on the work completed by Hereford, the RCMP staff grouped all 264 sites, monitored within
the past 8 years and located within the APE, by drainage type. Four groups were defined: sites with
river-based drainages, sites with terrace-based drainages, sites with side canyon-based drainages, and
sites with undeveloped drainages. Hereford did not differentiate areas with side canyon-based
drainages due to their small number. The RCMP staff recognizes this small group within this synthesis;
however, during the various data analyses, sites with terrace- and side canyon-based drainages were
consolidated.

Seventy sites have been identified as having river-based drainages. The RCMP staff considers
these sites to be directly related to dam operations. Because these drainages reach the river, the river
directly controls their depth and width. If river flows are high, the drainages retreat; if flows are low,
drainages deepen to reach the river. It is a direct cause-and-effect relationship. Sites with river-based
drainages have always been a high priority in the monitoring effort due to Hereford’s hypothesis
regarding base-level lowering (Hereford et al. 1993).

The catchment area of river-based drainages is about 12 times larger than that of terrace-based
drainages, with a less variable channel length than terrace-based streams (Hereford 1993:17). When a
channel becomes river based, the drainage adjusts to a lower base-level, erosion increases, and the
drainage becomes a permanent feature of the landscape. A lowered base-level intensifies the exposure
and deterioration of cultural resources that were once covered by the terrace alluvium. In pre-dam
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times, large sediment-laden floods plugged these river-based drainages. Currently, the Colorado River
no longer regulates the drainages naturally.

The original cultural resource inventory and subsequent monitoring efforts have led to the identifi-
cation of 70 sites containing terrace-based drainages. The RCMP staff considers these sites to be
indirectly impacted by dam operations. Terrace-based drainages do not drain to the river, but instead
die out on the older and higher base-level of the Colorado River, analogous to the river level prior to
the construction of Glen Canyon Dam. These drainages are the most critical to preserve (Hereford 1996;
Hereford et al. 1993, 1995, 1996b; Leap 1996f; Thompson et al. 1996).

Characteristics of terrace-based drainages include smaller catchment basins, averaging 1,300 m? but
varying in size over three orders of magnitude (Hereford et al. 1993). This implies a high degree of
variability among the size of terrace-based drainage systems. These drainages also have short channel
lengths, averaging approximately 60 m (Hereford et al. 1993). All terrace-based drainages have the
potential for increased arroyo cutting and breaching of the terrace level. Terrace-based drainages
become river-based drainages when their catchment area is larger than 3,000 m? and the channel ends
less than 100 m from the river (Hereford et al. 1993). “Any terrace-based stream can probably degrade
to the lower effective base-level of the post-dam era through downcutting and subsequent expansion of
the drainage network, increasing catchment area and channel length” (Hereford et al. 1993:18).

Approximately 2 years ago, geomorphologist Thompson began identifying streams that drained
directly into side canyons as “side canyon-based drainages.” These drainages probably follow a similar
drainage development pattern as river-based drainages. Side canyon base-level is controlled by the
Colorado River, as is the base-level of a side canyon-based drainage. Side canyons are extremely
variable drainages that are shaped by high-energy, catastrophic changes. For example, when side
canyons flood, cutbanks are often vertically truncated and the channel lowered. If the side canyon
truncates a side canyon-based drainage, the drainage will respond by adjusting to its new lowered base-
level. This response is often in the form of channel initiation and active headcuts. For this reason, sites
with side canyon-based drainages are considered, for RCMP purposes, to be indirectly impacted by dam
operations and directly impacted by side canyon floods.

Monitors have recorded the effects of large tributary floods on archaeological sites since 1992. Most
tributary floods and debris flows occur during July to October, due to localized thunderstorms with
rainfall intensities up to 40 mm/hr (Griffiths et al. 1997). Researchers have identified at least 600
tributaries in the Grand Canyon from Lees Ferry to Surprise Canyon where debris flows occur (Griffiths
et al. 1997; Melis et al. 1997). Upon re-evaluation of the RCMP data, archaeologists identified six sites
with side canyon-based drainages.

Sites with undeveloped drainages comprise 40 percent (118 sites) of the 264 archaeological sites.
These sites do not have a drainage(s) deeper than 10 cm. Instead, water drains into dunes or shallow,
ephemeral channels. Sites within this group do not currently exhibit gullying or arroyo cutting, but
they have the potential to do so if their current drainage network transitions from surface runoff to a
downcutting process. The RCMP staff considers these sites as potentially impacted by dam operations.

Using these four site groups, several frequency calculations were completed for this synthesis. For
example, comparison of a site’s condition identified during the 1991 survey (Fairley et al. 1994) with
RCMP’s current site evaluations shows that 49 sites (19%) have deteriorated over the past 8 years. The
sites with river-based drainages show the most change. Since the survey there has been a 144 percent
increase in the number of sites in poor condition. Sites indirectly and potentially impacted by dam
operations demonstrate small variations in the numbers, but sites directly and indirectly impacted by
dam operations show general deterioration over the years.

Overall, most sites with river-based drainages are in fair to poor condition, of which 67 percent are
actively eroding. Sites with terrace- and side canyon-based drainages are commonly in good or fair
condition, but 38 percent show active erosion. Most sites with undeveloped drainages are in excellent or
good condition; only 17 percent are actively eroding.

Eighty-six percent of the sites with river-based drainages are in poor condition and are actively
eroding. Sites with terrace- and side canyon-based drainages illustrate four sites in poor condition and
all but one are actively eroding. Fourteen sites with undeveloped drainages are in poor condition,
however, only one site is physically eroding. It is likely that visitor impacts account for the other 13
sites in poor condition.
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Of the 264 sites currently thought to be affected by the dam, 87 have been placed on the RCMP’s
inactive monitoring list. This list represents sites that are located within the APE but for various
reasons are not monitored by this program—for example, the site is under GRCA management, site
integrity is questionable, the data potential is exhausted, or the site is in stable condition. Of the 87
sites on the inactive list, 78 do not show active erosion and are considered stable.

Members of the PA have expressed concern regarding visitor-related impacts at sites along the
river. SWCA'’s data synthesis report points out that tribes see visitation as the “primary impact” to
cultural resources (Neal et al. 1998:39); however, RCMP monitoring data demonstrate that only 25
percent of the monitored sites have active visitor-related impacts. Of course, any visitor disturbance is
unacceptable.

Visitor-related disturbances recorded by RCMP personnel include collection piles (artifacts gath-
ered by visitors and placed in piles), on-site camping, criminal vandalism, and trailing. Trailing is the
most frequently recorded impact. Trail maintenance and obliteration remains a priority because RCMP
staff have observed and documented that if trails are not maintained or obliterated, they can easily
become entrenched river- or terrace-based gullies.

Researchers have been recording the loss of “suitable campsites” in the river corridor due to
accelerated erosion for many years (Beus et al. 1985; Kearsley and Warren 1993; Schmidt et al. 1992;
Schmidt 1989; Webb et al. 1987). The reduction of suitable campsites since the construction of Glen
Canyon Dam was documented by Kearsley and Warren in 1993. Researchers inventoried existing river
corridor campsites in 1991 and compared the results with previous inventories in 1973 and 1983 (Brian
and Thomas 1984; Weeden 1975). The 1991 inventory showed 48 percent fewer campsites since 1983, and
51 percent fewer large campsites since 1973 (Kearsley and Warren 1993:12).

Dam operations reduce beach-building sediment in the river and prevent the annual floods that
replenish beaches. For this reason, the reduction of campsites in the river corridor is directly linked to
dam operations (Kearsley and Warren 1993). This reduction translates into higher concentrations of
river-runners at a limited number of campsites, which means higher occurrences of visitor-related
impacts at the archaeological sites located within the vicinity of these camps (Coder et al. 1995a,
1995b; Hubbard 1999b; Kunde 1998a; Leap et al. 1996, 1997, 1998).

Other evidence of a reduction in the number and quality of beaches is illustrated by historic photo-
graphs, such as those by Stone, Belknap, Kolb, and Hillers. Some pre-dam beaches still exist, but large
annual floods no longer control the vegetation cover of the shoreline, making many beaches unsuitable
for camping.

The research flood of 1996 illustrated the importance of sediment replenishment. The high flow
redeveloped existing beaches and created new camping beaches, a process that happened annually
before the dam. The experimental 45,000 cfs flood gave incontrovertible evidence that floods affect the
existence of beaches, and it also highlighted which beaches river-runners prefer due to certain
variables, such as beach size, location to attraction sites, flat areas for camping, and beach aesthetics.

The RCMP staff attributes most visitor-related impacts in the river corridor to river-runners.
Archaeological sites with consistently high frequencies of impacts are often located directly above
primary river camps (Kearsley and Warren 1993). Sixty-eight percent of the sites with active visitor-
related impacts have a river-runners’ camp within 1 km (Coder et al. 1994b). It should be noted that
many of the sites in this group have camps less than 500 m away. Archaeological sites with no history
of visitation are often located far from river camps. Some archaeological sites with consistently high
visitor-related impacts have primary river camps below the sites as well as nearby backcountry trail
systems. This combination results in the highest frequencies of impacts to archaeological sites (Coder et
al. 1995a, 1995b; Hubbard 1999b; Kunde 1998a; Leap et al. 1996, 1997, 1998).

PA members have been discussing the responsibility for managing visitor-related impacts at sites
along the river corridor for several years. While this debate continues, the RCMP staff will continue to
record and mitigate visitor-related impacts during regularly scheduled monitoring visits; taking no
action would simply be irresponsible. The RCMP staff has taken the lead in recording visitor-related
impacts, and GRCA rehabilitation crews have mitigated visitor-related impacts by conducting trail
and revegetation work. GRCA acknowledges its Section 110 responsibility to mitigate visitor-related
impact in the National Park. However, RCMP staff members also believe that there is a connection
between the dam'’s existence and operations, and the frequency of visitor-related impacts in the river
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corridor. Future visitor-related impact research should focus on clearly defining how the dam’s
operations affect the frequency of impacted sites in the river corridor. In the meantime, the NPS and
Reclamation will continue working together to develop effective approaches to deter ongoing visitor-
related impact.

The various impacts observed and recorded by the RCMP have precipitated several remedial
actions, such as preservation and data recovery treatments, since this project officially began in 1995.
The RCMP recognizes the preservation mandate of the NPS and the responsibilities of Reclamation
under NHPA. The current goal of the existing PA (U.S. Department of the Interior et al. 1994), MRAP
(U.S. Department of the Interior and Service 1997), and draft Historic Preservation Plan (U.S. Depart-
ment of the Interior et al. 1997) is preservation-in-place in lieu of excavation.

Preservation actions have therefore been completed at 96 sites. Treatments include checkdam
construction, planting vegetation, and trail work. Other forms of treatment that could be considered
preservation-in-nature include medium-format photography (48 sites) and mapping of archaeological
sites with a total station instrument (68 sites). Most preservation work has been completed on sites with
river-based drainages and on sites in fair to poor condition.

Another method involving preservation is to educate the public about archaeological sites, factors
that erode a site, and management actions implemented to preserve or retrieve archaeological data.
Public education about archaeological sites along the river corridor has consisted of both formal and
informal presentations, such as talks at professional archaeological conferences, Guides Training
Seminars (annual seminars with approximately 200 commercial river guides attending), meetings with
GRCA park employees and visitors, and talks given at education centers such as Northern Arizona
University and various elementary and high schools in the Flagstaff area. Written updates and
general comments have also been published in handbooks (Harmon 1997), as abstracts (Archaeology
1996), in the Boatmen’s Quarterly (Bulletts 1995; Jackson and Leap 1996), Nature Notes (Kunde 1998b;
others in press), Arizona Highways (Kuhn 1999), and science magazines (Balsom in press; Randall
1992).

To date, RCMP staff members have observed no whole-site improvement since the implementation
of preservation treatments in 1995. As recognized by the NRC (Council 1999), when evaluating a long-
term monitoring program, to discuss the success of preservation actions can be premature, and will not
yield significant results. However, the RCMP staff has acknowledged and documented sediment
collection in gullies and arroyos from checkdams, vegetation growth from transplanting and planting
new seedlings, and successful trail projects.

The only real way to evaluate the short-term success of preservation actions is to conduct frequent
visits to a site and to collect very detailed information (Council 1999). This type of monitoring has been
completed in the past 2 years using a total station instrument, but due to the redistribution of funds and
the disinterest of some PA members, this method of tracking success or failure by quantifying change
has been discontinued. Other methods for tracking the success of preservation treatments are currently
being investigated by project personnel and the Grand Canyon Monitoring and Research Center
(GCMRCQ).

Currently, preservation treatments have not affected the frequency of monitoring. Yearly monitor-
ing by the Zuni Conservation Project and GRCA revegetation crews has occurred in cases where check-
dams are located and in some cases where trail work is completed. It is presumed that the success of
these treatments should be evaluated intensely for several years. After these evaluations, a decline in
the monitoring schedule is anticipated.

Data recovery has been completed at 42 sites in the form of feature-based excavations (excavation
of a single feature that cannot be preserved, not excavation of the entire site), collection of radiocarbon
dating samples, or testing specific features for intact subsurface cultural deposits. The majority of the
work has been conducted at thermal and roasting sites. Carbon samples were taken at 20 sites in the late
1980s and early 1990s in conjunction with the research completed by Hereford.

The RCMP staff has prioritized preservation and data recovery treatments based on the findings of
this report. Although each site is assessed individually for various treatments, certain descriptive
generalizations can be made to assess priority. Based merely on descriptive analyses, it is clear that
the stages of erosion are more advanced at sites with river-based drainages; most are actively eroding
and in poor condition. This is demonstrated at C:13:099 and C:13:100 even after the implementation of
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checkdams. However, this observation is based solely on the preliminary results in this report, which
show that maintenance was performed on checkdams at sites with river-based drainages more often
than sites with terrace- or side canyon-based drainages. All checkdams installed in the various
drainage types need to be researched much more closely to determine their effectiveness. This entails
detailed mapping of the areas to measure volumetric change in sediment. It is possible that this work
will be completed by GCMRC this fiscal year.

Until this work is completed, no conclusive evidence exists to suggest that river-based drainages
cannot be stabilized. However, because of the advanced stages of erosion, RCMP staff members
recommend that all sites with river-based drainages that are recommended for data recovery should be
the PA’s first responsibility for data recovery work. Of the 19 sites recommended for data recovery, 6
had already been slated for excavations prior to the release of this report (Leap 1999).

It has been difficult for Reclamation to obtain the necessary funds to complete data recovery. As a
result, very few data recovery projects have been initiated, and very few have been completed. In the
meantime, project staff are doing what they can to delay the destruction of these archaeological sites
until funds are allotted for the proposed excavations. Sites recommended for data recovery will
continue to be monitored and limited emergency data recovery will be conducted. It is better to retrieve
what little information is left, than to let information about the history of the Canyon erode away.

The PA’s first priority for preservation treatments should be sites with terrace- and side canyon-
based drainages, and then sites with undeveloped drainages. The goal is to prevent any drainage
system from becoming river based. Hereford speculated that after drainages are river based, erosion
control is nearly impossible because the drainages are too advanced. They are connected to a much
larger erosive force, the Colorado River. RCMP staff members recognize the need to focus on these sites
for preservation treatment. The status of these sites is very fragile and if preservation in place is
postponed, it is very likely that these sites will be listed for data recovery in the future.

There are several additional factors for PA members to consider prior to conducting any remedial
tasks. For example, a research design should be in place prior to any recovery. This will aid in
completing excavations on sites that will benefit the archaeological record within the corridor and
within the area. Some corridor considerations include site type, site condition, site location, and
cultural affiliation.

For preservation work, PA members should not only consider the archaeological potential of the
site, but they also need to consider certain other factors. First, the geomorphological setting is
extremely important. The work completed by Thompson et al. (1998) is a good starting point. Sediment
type, catchment systems, slope, and general drainage cross-sections are all factors that should be
considered prior to implementing a preservation treatment. Information about the vegetation in the
area would supplement this data. The maturity of the plants and the root systems can also aid in the
success or failure of a preservation project.

Much of this additional archaeological, geomorphological, and botanical information is supplied
on the original survey forms. The task of incorporating this data into the current monitoring database
would be substantial; however, the RCMP staff believes it will provide necessary and valuable
information.

The history of the RCMP and the findings of this report reveal a steady refinement in our
knowledge of how the operation of Glen Canyon Dam is impacting cultural resources in Grand Canyon
National Park, and how best to mitigate those impacts. RCMP personnel continue to investigate and
consider methods with the potential to improve and streamline documentation, monitoring, and
treatment of cultural resources along the river corridor in the Grand Canyon.

Voluntarily, several specialists representing multiple professions have offered expertise to
improve the monitoring program. Personnel from various tribes, NAU, the U.S. National Forest
Service, the USGS, Reclamation, private contractors, GCES, and GCMRC have worked with the RCMP
staff in the field and lab. Students from the university have also enhanced the ideas, methods, and
concepts of this program. They have shared with RCMP their knowledge and personal experience in
managing archaeological sites, preservation treatments, geological aspects, and research methods.
These methods and concepts have all been interwoven to create an archaeological monitoring program
that is grounded in the identification and observation of the processes that affect cultural resources and
the appropriate treatments for preserving sites in place.

XV




To date, two independent research projects have formally reviewed portions of the RCMP database
to evaluate and assess the reliability of data collected thus far. SWCA, Inc., of Flagstaff is currently
evaluating portions of the RCMP database for a research contract administered through the GCMRC
(Neal et al. 1998). A Master’s thesis by Jennifer Kunde at Northern Arizona University has recently
been accepted that evaluates and analyzes monitoring methods in the natural resources realm and
applies a model to cultural resource monitoring (Kunde, 1999b:1). Neither of these projects reviews the
database in its entirety, although each has contributed valuable feedback to the RCMP program.

The RCMP staff has fulfilled virtually all of the assigned responsibilities outlined in the PA,
MRAP, and draft Historic Preservation Plan, and has initiated a program of remediation at a limited
number of sites. Under the current methods used to fulfill the requirements of the PA, minor changes are
anticipated to further refine the project’s methods and database. For example, remedial efforts need to
be expanded to include more vigorous attempts to control erosion and recover scientific data from sites
most severely impacted by Glen Canyon Dam. The RCMP can also expect changes upon completion of the
Protocol Evaluation Panel review scheduled for the spring of 2000 and the completion of the Historic
Preservation Plan scheduled for 2001.

However, it has recently been brought to the attention of the RCMP staff that a change in
philosophy may be appropriate. Whole-site excavation, as opposed to feature-based excavation
(excavating only eroding features, not the entire site), is the current issue. Reclamation has suggested
that whole-site excavation is more suitable given the Secretary of the Interior’s Standards for
Archaeology and Historic Preservation and their Section 106 responsibilities. However, the current PA
and MRAP both clearly state that preservation in place is the preferred method: If only portions of a
site cannot be preserved, excavate only those portions eroding and leave the stable areas alone. This
has been the philosophy of the RCMP since its inception.

If whole-site excavation is supported by the PA signatories, adjustments will be made to the current
long-term monitoring program to address large-scale data recovery strategies. A shift to whole-site
excavation would change the monitoring emphasis and add significantly to the proposed excavation
priorities and costs. This would be initiated by implementing a comprehensive testing program for the
sites suggested for excavation to define the lateral and vertical extent of the sites, and to identify
whether there is a multicomponent aspect to the site. Testing for these attributes has not been done in
the past because the PA program practiced an “as needed” data recovery program that was feature
specific, not site specific. It will be very important for the project staff to identify site extent so that
appropriate research designs can be developed.

At the request of Reclamation, RCMP personnel submitted a budget estimate and work plan for
FY2000 at approximately 25 percent less than the FY99 level. The reductions are achieved by focusing
on the most urgent monitoring aspects of the program.

The RCMP staff proposes three trips for the upcoming year, with a reduction in the number of sites
evaluated and no site assessments or preservation treatment implementation. The only sites that will
be evaluated are those regularly scheduled for FY0O (47 sites) and those where invasive preservation
treatments have occurred (29 sites with checkdams). This altered program will allow for consistency in
assessments of the most heavily impacted archaeological sites; however, no evaluations of sites on a 3
to 5 year schedule (21 sites) will be completed.

With the onset of FY00, project staff members have already been occupied with completing this
extensive 8-year data synthesis report, compiling multiple budgets and proposals, preparing for the
Protocol Evaluation Panel (PEP) review, and reviewing numerous GCMRC reports. It has been critical to
focus on the PEP review and preparation of the Historic Preservation Plan. However, the reduction of
funds will impact the ability to provide the same level of service for all of the affected entities. The
PEP review will require considerable staff time in the preparation of materials and compilation of site
records, photographs, and so forth.

The FY2000 scope of work precludes any new work such as completing preservation assessments,
quantifying checkdam effectiveness, creating total station base maps, recording newly uncovered
archaeological sites, conducting limited and repeat medium-format photography, completing limited
data recovery, or collaborating with NPS base programs and the Hualapai and Navajo Nations.
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Further, there is minimal to no participation in public outreach or professional and nonprofessional
presentations. Thus, work completed in FY00 will be lacking in scope. Although it will be critical to
refine the current MRAP and to complete an HPP, cultural resources fieldwork will be sacrificed because
of a budget cut. Postponing the types of remedial actions mentioned above will only increase the backlog
of the work identified in this report.

xVvii




PART I
HISTORY OF THE PROJECT




CHAPTER 1. HISTORY OF THE PROJECT

Christian E. Downum, Jennifer L. Kunde,
Lisa M. Leap and Janet R. Balsom

A history of the Grand Canyon River Corridor Monitoring Project (RCMP) is presented here to
document the historical progression of this project from the initial realization of the potential impacts
of Glen Canyon Dam, to the archaeological inventory survey phase, to the initial monitoring efforts,
and finally to present-day efforts to monitor and mitigate adverse impacts to Grand Canyon sites. This
project has been a pioneering effort, with few precedents for its individual components and no precedent
for its overall scope. Nowhere in the United States has there been a comparable cultural resource
management effort involving such difficult physical terrain, so many Indian tribes and nations, and so
many agencies and other stakeholders. Because monitoring archaeological sites and taking appropriate
remedial action has generally not been part of the equation in cultural resource management until quite
recently, the RCMP has contributed significantly to the theory and methods of monitoring cultural
resources, while accomplishing the legally mandated objectives that have guided its operation.

LEGISLATIVE BACKGROUND

The ultimate origins of the RCMP can be traced to the extensive network of laws and regulations
that require federal agencies to consider the effects of their actions on cultural resources, especially the
National Environmental Policy Act (NEPA) of 1969 and the National Historic Preservation Act
(NHPA) of 1966. More recently, the project has operated under the provisions of the Grand Canyon
Protection Act (GCPA) of 1992 and the 1995 Environmental Impact Statement and its related Record of
Decision (ROD) signed by Interior Secretary Bruce Babbitt. A crucial document that guides the
compliance with all of these legal mandates is the 1994 Programmatic Agreement (PA) regarding the
operation of Glen Canyon Dam, signed by officials of the U.S. Bureau of Reclamation (Reclamation),
the Advisory Council on Historic Preservation (ACHP), the Arizona State Historic Preservation
Officer (SHPO), the U.S. National Park Service (NPS), and six Indian tribes and nations with an
interest in the affected cultural resources—the Hopi Tribe, the Hualapai Tribe, the Kaibab Paiute
Tribe, the Navajo Nation, the Paiute Indian Tribe of Utah for the Shivwits Paiute Tribe, and Zuni
Pueblo. Since it was officially ratified, the PA has determined the actions of the RCMP and has
facilitated compliance by Reclamation and NPS with a variety of legal requirements, including the
provisions of NHPA and GCPA. The RCMP has also been shaped by a variety of legal requirements,
policies, and directives issued by the NPS regarding the preservation and management of cultural
resources on National Park Service lands.

Chapter 2 of this report provides a more detailed discussion of the various laws and regulations
that today guide the RCMP. In this chapter, it is sufficient to note that the RCMP has operated from
its inception within a complicated framework of laws, regulations, and other directives that are not
always in accord with one another. At times, there has been an inherent conflict between complying
with the provisions of Section 106 of NHPA (mitigating the effects of a federally sponsored undertak-
ing), while at the same time recognizing and adhering to long-standing NPS policies regarding the
“preservation in place” of cultural resources. Stakeholders have identified preservation in place as a
primary management goal of the adaptive management program. It is clear that the RCMP and its
associated activities in many respects do not comprise a normal or routine Section 106 compliance action.
This project is considerably more complex than most Section 106 actions, and in fact it is probably unique
in the degree to which conflicting forces have molded its efforts. This theme—the tension between a
traditional model of Section 106 compliance and the obligation to preserve the unique, highly signifi-
cant, and fragile cultural resources of Grand Canyon National Park (GRCA)—surfaces repeatedly in the
discussion to follow, and in subsequent chapters of this report.
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‘THE GRCA-NAU COOPERATIVE AGREEMENT

The administrative structure for the RCMP is established by a cooperative agreement between
GRCA and NAU. This agreement provides the framework by which the National Park Service at
Grand Canyon contracts with NAU to conduct the RCMP as a collaborative venture, with NPS, GRCA
and NAU personnel working side by side to achieve common objectives. From its inception, the agency
responsible for managing cultural resources in the Grand Canyon—the NPS—has had the option of
contracting the RCMP via a competitive bid process, or via a work order authorized under a compre-
hensive cooperative agreement between NPS and NAU. For a variety of reasons, NPS has chosen to
work with NAU under the cooperative agreement. These reasons are elaborated below.

First, there is the issue of continuity in project personnel. Many of the individuals involved today in
the RCMP have been associated with the project since its inception, and thus there is a great deal of
valuable experience with Grand Canyon archaeology and the project’s goals, methods, and field and
laboratory procedures. Few people outside of the personnel involved with this project have had
specific field and laboratory research experience with Grand Canyon archaeology, and an even more
limited number have worked at sites along the river corridor. This is an important consideration given
the unique nature of the river corridor environment and the cultural resources of the Grand Canyon. The
issue of consistency in project goals, methods, and procedures is also vitally important. Reliable
monitoring of cultural resources requires consistency in classification of site condition and impacts.
Unpredictable changes in project personnel (as would be the case in a competitive bid arrangement)
would work against the primary objectives of the project, namely, reliable understanding of impacts to
sites through time. In addition to the consistency achieved in the field, integration of RCMP and GRCA
databases is achievable with direct access available to project information for NPS and Reclamation
cultural resources managers. As discussed in Part II, the RCMP has achieved a considerable degree of
reliability in its observations, and much of this must be credited to the consistent training and
cumulative field experience of its field crews. The issue is not whether the methods of the RCMP could
be duplicated with different personnel, because they certainly could. Any monitoring program that
purports to be reliable and valid in its methods should be able to convey those methods to new
personnel. Methods used by the RCMP could indeed be replicated by new personnel, with sufficient
training. However, by employing the same personnel year after year, the GRCA-NAU project allows
for a maximum of continuity and efficiency that makes use of existing experience.

Second, the cooperative agreement allows for institutional stability and continuity from funding
cycle to funding cycle. The offices, facilities, and records storage and management associated with the
project have thus remained constant through time. This has maximized the project’s reliability and
efficiency from year to year, as there has been no start-up time involved between fiscal years. This
would not be the case if different contractors were starting the project anew each fiscal year or contract-
ing period. Given the highly diverse nature of Grand Canyon river corridor sites and the exacting
standards required to make consistent and valid observations of site condition, it is certain that some
efficiency and reliability would be lost to start-up costs associated with the competitive bid process.

Third, the agreement allows NPS to make use of the considerable human resources, equipment, and
facilities provided by Northern Arizona University. These include the archaeology faculty of the
Department of Anthropology, graduate and undergraduate student workers and research assistants,
various Native American offices and organizations on campus, the administrative, accounting, and
human resources staff of NAU, the facilities and equipment of the Anthropology Department and the
Bilby Research Center, vehicles from the Transportation Services Department, security provided by
the NAU Police Department, and a number of faculty and staff in other NAU departments or NAU-
affiliated organizations involved with Grand Canyon environmental research.

Fourth, the agreement allows the project to be conveniently located with respect to many of the
other agency personnel, contractors, offices, and facilities involved with management of the cultural
resources in the river corridor. Location of the project headquarters on the NAU campus in Flagstaff has
minimized travel time to and from the offices of organizations with which the RCMP has close ties.
These entities include the U.S. Geological Survey, the NPS-NAU Cooperating Ecosystem Studies Unit,
the Cline and Special Collections libraries at NAU, the Hopi Cultural Preservation Office, the
Museum of Northern Arizona, and the Grand Canyon Monitoring and Research Center (GCMRC).
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Finally, there is the issue of cost. Because NPS and NAU have entered into a cooperative agree-
ment for the mutual benefit of both entities, the two have negotiated an agreement that waives much of
the indirect costs normally associated with contracts. The indirect rate with NAU is 20 percent of total
direct costs, a rate far below the indirect rate commonly charged by private consulting firms.

In addition to the discussion provided above related to the effectiveness of the cooperative agree-
ment, federal agencies are encouraged to enter into cooperative agreements reflecting a relationship
between the federal government and a state. In this case, the relationship between the National Park
Service and Northern Arizona University represents a public purpose in support of public programs or
law. Guidance is provided in 41 Stat. 505.

THE GRCA-NAU ARCHAEOLOGICAL SURVEY

The Grand Canyon Monitoring Project is an outgrowth of the 1990-1991 Grand Canyon river corridor
archaeological inventory survey (Fairley et al. 1994), and much of its database, methods, and admini-
strative structure has been derived from the initial survey. This original survey was conducted as a joint
project between NPS and NAU, under the authority provided by the NPS-NAU cooperative agreement
just described. The survey is notable for many reasons, not the least of which is that it represents the
first intensive archaeological survey of the Grand Canyon river corridor. The survey also represented
the first major cooperative venture between Grand Canyon National Park and the Department of
Anthropology at Northern Arizona University. This collaboration provides a model of what can be
accomplished by combining the resources of a federal agency with an academic institution. As noted by
Balsom (1994:x), in spite of the pioneering nature of the survey and the tremendous logistical chal-
lenges associated with field work in the Grand Canyon river corridor, the project was completed one
day ahead of schedule and a draft report on its results was completed within 7 months.

The genesis of the NPS-NAU survey can be traced to a growing awareness in the 1980s that an
intensive inventory was needed within the Grand Canyon river corridor. Surprisingly, until this time it
had not been widely recognized that cultural resources were abundant in the corridor, nor had it been
realized that they might be adversely affected by the operation of Glen Canyon Dam. By the early
1980s, only about 100 archaeological sites had been documented in the river corridor. As discussed by
Fairley et al. (1994:1; see also Balsom et al. 1989), it was traditionally assumed that dam operations
had little or no effect on cultural resources within Grand Canyon National Park. This conclusion was not
empirically derived, but seems to have been based on two faulty assumptions: (1) Prehistoric peoples
would not have lived in or intensively used settings below the historic high-water levels of the river,
and (2) even if they had, material traces of their activities would have long since washed away. As a
series of events in the early to mid 1980s would make clear, and as the NPS-NAU survey would later
amply document, both conclusions are spectacularly false. Not only did prehistoric peoples live in and
intensively use the floodplain of the Colorado River within the Grand Canyon, but abundant remains of
their activities could still be found and they were quite vulnerable to the potential effects of dam
operations.

During the 1980s, several factors promoted an increased awareness of the presence of cultural
resources in the river corridor, and the potential effects of Glen Canyon Dam on these resources. One of
the factors was a growing concern among a number of constituencies regarding the practice of increasing
the amount of water released from the dam to coincide with peak demands for electrical power. It is
possible for operators of a hydroelectric dam such as this one to time water releases so that more water
is released, and thus more electricity is generated, during times of highest regional power demand.
These water releases, however, created unpredictable surges and drops in the river that were of great
concern to a number of resource managers, environmental groups, commercial interests, Indian tribes, and
others. One outcome of these expressed concerns was the creation by Reclamation of the Glen Canyon
Environmental Studies (GCES) program, designed to study the effects of low and fluctuating river flows
on a variety of natural resources downstream from the dam. These studies were also necessitated by a
planned uprating and rewinding of its generators, which would have the effect of increasing the power-
generating capacity of the dam. Hence, in the early 1980s it was apparent that scientific studies were
needed to assess the effects of Glen Canyon Dam on downstream resources, especially regarding fluc-
tuating flows. Cultural resources were not initially included in the list of affected resources, but a new
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paradigm of scientifically assessing the effects of the dam had been created. This was an essential step
toward allowing studies of cultural resources to be incorporated at a later date.

In 1983, an unanticipated event accelerated awareness of dam operations and their potential effects
on downstream cultural resources. The winter of 1982-83 was especially wet in the upper basin of the
Colorado River, resulting in high snowpack levels that could contribute to greatly increased flows in
the river. This potential was realized when late winter and early spring storms added to the snowpack
and increased the volume and rate of runoff from the mountains into the river. The result was that Lake
Powell began to fill at an alarming rate, and Glen Canyon Dam was forced to release an unprecedented
volume of water, up to 93,000 cubic feet per second (cfs).

This water, of course, left the dam and surged into the Colorado River, flowing through Glen
Canyon National Recreation Area and Grand Canyon National Park. A number of archaeological sites
were either freshly exposed by the clear-water flow, or were eroded and damaged by the water. Initial
documentation of the effects of the 1983 flood by GRCA personnel during the fall of 1983 (Balsom 1984)
showed that cultural resources might be more abundant in the river corridor than previously assumed
(including substantial habitation sites below the historic high-water marks of the river), and that
dam operations might have substantial adverse effects on such resources. Scientific studies of cultural
resources were therefore needed to document the nature and scope of such potential effects.

One of the first of these investigations took place in the late 1980s as a collaborative pilot study
involving NPS and the U.S. Geological Survey (USGS). This study focused on only one site along the
Colorado River, but its results suggested that the operation of the dam might indeed be contributing to
the deterioration of archaeological sites elsewhere along the river corridor (Balsom et al. 1989).

At about this time, a directive was issued that provided the legal mandate for systematic and
detailed studies of cultural resources and the potential adverse effects of Glen Canyon Dam. In July 1989
Interior Secretary Manuel Lujan directed Reclamation to prepare an Environmental Impact Statement
(EIS) regarding the operation of Glen Canyon Dam. Under the National Environmental Policy Act of
1969, which authorizes the EIS process, cultural resources are considered worthy of study and considera-
tion, just as are natural resources. The EIS for Glen Canyon Dam operations therefore mandated scien-
tific studies of cultural resources within the area potentially affected by water releases.

Together Reclamation and NPS decided that the first step in the EIS process with respect to cul- -
tural resources would be to conduct an intensive inventory of archaeological sites in the river corridor.
The area to be surveyed was to encompass a 255-mile stretch of the river corridor, extending from Glen
Canyon Dam to Separation Canyon. The vertical extent of the survey area was the riverine environ-
ment that incorporated all terrestrial river-derived sediments below the estimated 300,000 cfs level, as
well as a few areas of eolian sand dunes lying slightly above this level. Eolian deposits above the
historic high-water mark were thought to ultimately derive from river sediments, and so were
considered part of the riverine environment (see Fairley et al. 1994:2). The estimated 300,000 cfs level
was considered an approximation of the pre-dam flood terraces and was not considered an absolute
number representing an exact elevation. Surveyed areas would include present-day beaches, flood
terraces, and eolian sand dunes. The survey would attempt to identify all cultural resources within
these zones and make an accurate record of the location, extent, contents, significance, and condition of
the resources. According to the research design (Balsom and Fairley 1989; Fairley et al. 1994:1), the
survey had five major objectives:

* Provide an inventory of all sites located within the affected environment of the river corridor.

* Evaluate site condition and impacts as they relate to the environmental situation created by Glen
Canyon Dam.

¢ Identify site settings that would provide information for further study as to the problems of site
erosion and sedimentation.

* Evaluate site significance and eligibility for inclusion in the National Register of Historic Places.

* Provide management recommendations for river flow regimes for Glen Canyon Dam.

The survey was conducted from 24 August 1990 to 30 April 1991. During this time some 1,968 person days
were spent surveying about 10,506 acres. This area was surveyed with a crew-spacing interval of 10—
50 m, depending on terrain. Sites were recorded by filling out site forms, mapping each site’s boundaries




1-5

and features to scale, plotting the site’s location on USGS 7.5-minute topographic maps and aerial pho-
tographs, and filling out a specialized form detailing the condition of the site with respect to physical
and visitor-related impacts. Consistent with NPS policies regarding preservation in place, detailed
analysis of artifacts and features was undertaken mostly in the field. This resulted in the accumulation
of a large amount of information useful for assessing site function and temporal and cultural affiliation.
At the end of the survey, it was possible to claim that “virtually every area that was physically
possible to access below the 300,000 cfs level was included in the survey” (Fairley et al. 1994:8).

The GRCA-NAU archaeological survey of 1990-91 contributed significant new information on the
archaeology of the Grand Canyon, and it provided the baseline data against which the ongoing effects
of Glen Canyon Dam operations could be gauged. The 1990-91 survey built upon archaeological
inventory and excavation information collected by Schwartz and Euler beginning in the 1950s (Euler
1966a, 1966b, 1967a, 1967b, 1971, 1972, 1974, 1978, 1979a, 1979b, 1984a, 1984b; Euler and Chandler 1978;
Euler and Dobyns 1971; Euler and Gumerman 1974, 1978; Euler and Olson 1965; Euler and Taylor 1966;
Schwartz 1957, 1958, 1960, 1963, 1966; Schwartz et al. 1979, 1980, 1981) and GRCA project information
from the mid 1980s (Jones 1986b). All of the objectives identified in the research design were met
(Fairley et al. 1994:151). The primary goal of site inventory was accomplished, with a total of 475
archaeological sites and 489 isolated occurrences of artifacts or features located and recorded. This
total included 118 sites that previously had been located and recorded, but it also included 357 sites
that had not been documented prior to the survey. Regarding the impacts of dam operations on
archaeological sites, it was judged initially that 336 of the 475 recorded sites existed in locations that
could potentially be adversely affected by changing water releases. During the course of the survey,
numerous observations were also made on the geomorphic settings, site sediments, and other factors that
might relate to site erosion. These observations laid the foundation for a later collaborative study
between NPS and USGS (Hereford et al. 1993) that proposed a model for relating dam operations to site
erosional processes. The survey also made preliminary National Register eligibility determinations for
river corridor sites. Of the 336 sites potentially affected by dam operations, 322 were potentially
eligible for the National Register, and the Arizona SHPO concurred with this assessment (Lerner
1991a, 1991b). Chapters 2 and 3 provide more details on the 322 sites potentially eligible for the
National Register. Finally, the project made a number of management recommendations regarding how
the operation of Glen Canyon Dam might be altered to minimize adverse impacts to cultural resources.
These recommendations were subsequently incorporated into the EIS process.

From the perspective of the RCMP, the lasting contribution of the 1990-91 NPS-NAU survey has
been documentation of the baseline condition of cultural resources so that ongoing changes in site
condition can be assessed.

THE GRCA-NAU RIVER CORRIDOR MONITORING PROJECT (RCMP)

Following the archaeological inventory survey, a logical next step was to begin monitoring the
condition of cultural resources in the river corridor. The survey had been designed with this in mind,
and indeed shortly after the survey was completed, cultural resource monitoring was required by law. In
1992, the Grand Canyon Protection Act was passed, which ordered the Secretary of the Interior to
operate Glen Canyon Dam “in such a manner as to protect, mitigate adverse impacts to, and improve the
values for which Grand Canyon National Park and Glen Canyon National Recreation Area were
established.” The language of this act is clear and explicit regarding its intent to prevent operation of
Glen Canyon Dam from harming the natural and cultural resources of Glen Canyon and Grand Canyon, so
long as those protection measures do not violate a variety of existing laws concerning the waters of the
Colorado River Basin (Section 1802[b]). The law specifically states (Section 1802[c]) that its protection
measures are not in any way to conflict with the laws and policies that guide NPS in its administration
of Glen Canyon and Grand Canyon:

Nothing in this title alters the purposes for which the Grand Canyon National Park or the Glen Canyon

National Recreation Area were established or affects the authority or responsibility of the Secretary with

respect to the management and administration of the Grand Canyon National Park and Glen Canyon

National Recreation Area, including natural and cultural resources and visitor use, under laws a%plicable

to those areas, including, but not limited to, the Act of August 25 1916 (39 Stat. 535) as amended an
supplemented.
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The Grand Canyon Protection Act therefore in no way supersedes or is intended to vitiate the mission of
NPS with respect to its management of resources within its jurisdiction in Glen Canyon National
Recreation Area or Grand Canyon National Park.

To achieve its goals with respect to protection of cultural resources, the GCPA, Section 1805[b],
requires long-term monitoring of the effects of Glen Canyon Dam operations on cultural resources in Glen
Canyon National Recreation Area and Grand Canyon National Park. According to this section of the
law,

Long-term monitoring of Glen Canyon Dam shall include any necessargl research and studies to determine the
effect of the Secretary’s actions under section 1804(c) [i.e., operation of Glen Canyon Dam] on the natural,
recreational, and cultural resources of Grand Canyon National Park and Glen Canyon National Recreation
Area.

This mandate was later strengthened by the Record of Decision (ROD) signed in 1995 by Secretary of
the Interior Bruce Babbitt. The ROD (Section VI) notes that “cultural sites in Glen and Grand Canyons
include prehistoric and historic sites and Native American traditional use and sacred sites,” and
requires that “Reclamation and the National Park Service, in consultation with Native American
Tribes, will develop and implement a long-term monitoring program for these sites.” This requirement
is fulfilled via the Programmatic Agreement of 1994, which states specific objectives related to the
monitoring program. These objectives include generating data regarding the effects of dam operations on
cultural resources, identifying ongoing impacts to those resources, and developing and implementing
remedial measures to repair or halt the damage done.

With the passage of the GCPA in 1992, the cultural resources staff at GRCA was presented with a
considerable challenge. Monitoring of cultural resources was now mandated by law, but there were few
precedents for how this should be accomplished. Historically, there has been very little attention to
systematic, detailed monitoring of the condition of archaeological sites anywhere in the world
(Downum et al. 1997), and in Grand Canyon National Park (GRCA) there had been only a few previous
attempts to assess the condition of its cultural resources. A limited program of monitoring cultural
resources in the river corridor of GRCA was initiated in 1978, with the assessment of visitor and
physical impacts (Euler 1979b). Annual site monitoring began in 1982 when NPS archaeologists
accompanied other environmental specialists on resource-assessment trips down the river at the end of
the summer tourist season (Balsom 1984, 1985, 1989; Downum et al. 1996). The agents of change recorded
on these trips included physical and visitor-related impacts from camping, hiking, and site visitation.
Management recommendations from the monitoring data led to subsequent site-rehabilitation trips,
conducted during fall or winter months. None of these monitoring programs, however, were specifically
linked with operation of the dam, and none had been conducted on the scale that the GCPA was now
mandating.

With this historical and legal background, in 1992 the GRCA contracted with NAU to conduct the
joint GRCA-NAU project referred to as the RCMP. The project at that time had both advantages and
disadvantages. On the plus side was completion of an intensive inventory survey of the river corridor,
which had resulted in the recording of detailed information on the location, contents, and condition of
each site. NPS had in hand detailed site records, site plots, photographs, and assessments of each
site’s condition as of 1991. On the negative side, there were no precedents to be found anywhere in the
world regarding reliable methods for monitoring the condition of archaeological sites through time,
especially within a legal framework that involved multiple agencies, Indian tribes, and uncertainties
regarding the potential effects of human-induced hydrological regimes. The RCMP thus embarked on
its monitoring program fully aware that its efforts would be experimental in many respects, and that
much would be learned as the project progressed. The following discussion outlines the fundamental
concepts of resource monitoring, and details how the RCMP translated these concepts into action.

CULTURAL RESOURCE MONITORING

Cultural resource monitoring is considered by the RCMP to be a special subset of the general topic of
resource monitoring. In resource management, monitoring is a methodological tool for answering specific
questions designed to aid in management decisions and problem solving. Monitoring is a process, re-
peated at regular intervals, designed to provide a baseline for recording potential change in the future
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(Goldsmith 1991:x). Some forms of monitoring detect the occurrence of change, the direction of change,
and the extent and intensity of identified changes (Hellawell 1991). Monitoring is more than the
gathering of data. It is instead “intermittent (regular or irregular) surveillance carried out in order to
ascertain the extent of compliance with a predetermined standard or the degree of deviation from an
expected norm” (Hellawell 1991).

One of the principal goals of monitoring is to recognize the causes of change to a system so that
negative changes can be ameliorated. Changes to any resource will likely fall into two distinct cate-
gories: physical change related to natural processes and change related directly to human interaction
with the resource (Hellawell 1991:5). Changes can also be categorized according to whether they are
successional, cyclical, or stochastic. Successional changes may be extremely slow, with the resource
appearing to be stable but gradually changing through time in significant ways. Cyclical changes in-
volve a recurring sequence of changes resulting in the indefinite persistence of a phenomenon. Stochastic
changes are random and unpredictable, and often are associated with severe environmental events such
as flooding or fire. Each of these types of changes must be understood to effectively control them and
manage the resource in question. As noted by Hellawell (1991:6), monitoring programs are designed to
provide early warning of the detrimental effects of excessive human or management pressure, and
provide the information necessary for taking appropriate action to ameliorate these effects.

Although the general theoretical and methodological frameworks of natural resource monitoring
are useful, they also have limits when it comes to cultural resources. As with natural resources, monitor-
ing the condition of cultural resources is an indispensable tool for their effective management. Cultural
resource monitoring is difficult, however, because such resources are fragile and irreplaceable, and their
information content is in a steady (though often exceedingly slow) state of decline (but see also U.S.
Department of the Interior [USDI] 1995:265-267). Unlike many biological or other natural resources,
cultural resources cannot be replenished, cleansed, or regenerated to repair damage or degradation of
their information potential. Because they are composed of human-made or altered objects and deposits,
subject to decay, breakage, disarrangement, and loss, information conveyed by cultural resources also
inevitably degrades through time. At least with respect to information potential (and probably other
areas of significance as well), all cultural resources are, in some measure, in worse condition today than
when they were initially created. From a scientific standpoint, understanding past human activities at
archaeological sites relies on patterning, i.e., it relies on an ability to decipher the relationship
between material objects (architecture, hearths, refuse, human burials) and the human behavior that
produced and arranged those objects in three-dimensional space. Thus, at the time of site abandonment,
the interpretable “structure” of a site—the patterned relationship between and among material objects
and the human behavior that produced them—is at its peak. As time passes, various agents, some
physical and some human (Schiffer 1987), act to destroy the original patterns, breaking down the
material remains and organized structure of the site and making it less interpretable.

The fundamental reality that cultural resources degrade through time, no matter what, raises a
difficult dilemma with respect to monitoring changes in their condition through time. With respect to
assessing the impacts of Glen Canyon Dam, a central question at the outset of the RCMP was to what
extent the existence and operation of the dam has acted to destroy or disorganize the archaeological
remains at sites in the Colorado River corridor. Surely, even without the dam there would have been
some loss and disorganization of material remains. A major issue for the RCMP therefore was to
determine what damage would have occurred and was occurring at cultural resource sites even if Glen
Canyon Dam had never been built (background or natural damage) vs. what damage has occurred, and is
occurring, because of the dam. The fundamental problem was to fairly and accurately characterize
whether dam operations had served to accelerate harm to cultural resources in the river corridor, and if
so, how this had occurred. This is a difficult question; any attempt to answer it relies on a time series of
relevant observations at individual sites in a variety of geomorphological settings.

THE RCMP: A GENERAL OUTLINE

As noted, prior to the RCMP there were few attempts to monitor the condition of cultural resources
in the Grand Canyon river corridor. All of these efforts took place after construction of the dam. Sites
that had been recorded prior to dam construction were recorded in a minimal fashion, and there were no



1-8

detailed data available on their condition. Thus, the baseline was the condition of the site at the time
of detailed recording by the 1990-91 inventory survey. Since the initial survey, the RCMP has refined
its understanding of which sites are potentially being affected by the dam, and how best to identify
and remedy negative impacts to the sites.

Objectives and Legal Authority

From the outset, the principal objective of the RCMP has been preservation of the in situ cultural
resources of Grand Canyon National Park. (Monitoring of cultural resources within Glen Canyon
National Recreation Area is the responsibility of resources staff within the NPS unit, so subsequent
discussions in this report pertain only to Grand Canyon National Park.) Preservation is to be accom-
plished through a variety of means, including erosion control structures in active drainages, planting
vegetation to stabilize active dune areas, and trail obliteration and re-trailing. Monitoring data are
collected so that management actions can be implemented to curtail the loss of archaeological features,
artifacts, and sediments. Recognizing that in situ preservation sometimes is impossible, monitoring
data are also collected to assist in preparation for mitigation of adverse impacts through data
recovery. The RCMP has assisted the goal of data recovery by testing archaeological sites to determine
their subsurface contents and extent, by conducting surface artifact collections, and by limited data
recovery at damaged features.

As noted previously, the objectives outlined above are not only guided by long-standing NPS
policies for preservation of cultural resources in GRCA, but are also mandated by the Grand Canyon
Protection Act, the Record of Decision pertaining to the EIS for the operation of Glen Canyon Dam, and
the legally binding Programmatic Agreement (PA) of 1994 (USDI et al. 1994). The PA was reviewed by
the Arizona State Historic Preservation Office (SHPO) following the conclusion of the archaeological
inventory survey. The Arizona SHPO evaluated and made recommendations for the 336 sites identified
on the survey as being impacted or potentially impacted by dam operations. The SHPO determined
that these sites were potentially eligible for inclusion in the National Register of Historic Places, and
concurred with the initial identification of impacts. The operation of the dam was considered by the
SHPO to constitute an “adverse effect” under the regulations for the National Historic Preservation
Act (NHPA). :

The PA outlines the responsibilities of Reclamation for the mitigation of these adverse effects
under Section 106 of NHPA, spelling out the responsibilities of the RCMP as follows:

The purpose of the Monitoring and Remedial Action Plan shall be to generate data regarding the effects of

Dam operations on historic properties, identify ongoing impacts to historic 'pro&erne.s within the APE [Area

ggrlr’l(;geenhal Effect], and develop and implement remedial measures for treating historic properties subject to

All monitoring and remedial efforts pursued under the PA are subject to approval by the PA signa-
tories. All proposed efforts must also comply with Wilderness Act requirements due to the proposed
wilderness area designation of the Colorado River in the Grand Canyon. Remedial efforts are to be
recommended by NPS and Reclamation on a site-specific basis in consultation with the SHPO and the
tribes that have signed the PA.

The Sample

The sample of monitored sites has changed through time as our understanding of site condition and
the monitoring process has been refined. The initial archaeological inventory survey identified 336 out
of 475 recorded sites as being potentially affected by the operation of Glen Canyon Dam. Subsequently,
three additional sites were identified and recorded, and some sites were either added to or deleted
from the initial list of sites eligible for monitoring.

By focusing on the sites most in need of monitoring for the potential effects of Glen Canyon Dam, the
list has been pared to a total of 318 sites considered to be located within the area of potential effect
(APE) of Glen Canyon Dam (Glen Canyon National Recreation Area and Grand Canyon National Park)
and that are directly, indirectly, or potentially impacted by the dam. Of these, 53 are located within
Glen Canyon National Recreation Area and their monitoring is the responsibility of the Glen Canyon
NRA resources staff. The other 264 sites are within Grand Canyon National Park. For the remainder of
this report, we concentrate exclusively on the 264 located within Grand Canyon National Park.
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The sites to be monitored have been selected based on their location within the APE, documented
vulnerability to erosion, and other considerations. Based on evident changes, however, other sites were
also determined to need frequent monitoring. Annual or semi-annual monitoring takes place at all
actively eroding sites. Annual monitoring also occurs at all sites with checkdams built to stem erosion,
to assess the effectiveness of these remedial efforts. Sites identified by tribal members based on specific
tribal concerns are monitored at frequencies determined through consultation with individual tribes.
Such decisions regarding the frequency of monitoring are made by the RCMP staff in consultation with
PA signatories and on the basis of comments made during their review of the RCMP annual reports.

Assessing Impacts

The potential impacts of dam operations (Fairley et al. 1994:148) have been divided into several
broad categories: direct impact, indirect impact, potential impact, and no impact. (These categories of
impact reflect the terminology of the National Environmental Policy Act [NEPA; see 40 CFR 1508.81],
which provided the guidance under which EIS studies, including the GRCA-NAU survey, were con-
ducted. See also USDI 1995:261-267.) These categories were further divided into specific subcategories
relating to geographic setting, erosional forces, visitation patterns, and other factors that could be
identified at specific sites.

* Direct Impact: There has been inundation or bank cutting within the site area in recent years.
* Indirect Impact 1: There is bank slumpage or slope steepening adjacent to the site.

* Indirect Impact 2: There is evidence of arroyo cutting or other erosion exacerbated by base-level
lowering or proximity to river-eroded sediments within the site.

¢ Indirect Impact 3: There is evidence that changes in recreational use patterns have affected visitor
impacts at the site (e.g., walking passengers around sites to avoid dangerous rapids, or the creation
of new camps to replace camps that eroded away).

¢ Potential Impact 1: The site is buried in or is located on old river alluvium and is below the 300,000
cfs river flow zone.

* Potential Impact 2: The site is located below the 300,000 cfs river flow zone and is not situated in or
on river alluvium.

* No Impact: There is no apparent impact occurring at the site.

Variables

To systematically assess site condition, a monitoring form was developed that made reference to
the site condition variables recorded during the initial survey. This form has been revised and refined
since 1992, but its core variables have remained. Generally, site impacts are divided into two catego-
ries: physical impacts and visitor-related impacts. Physical impacts include surface erosion, gullying,
arroyo cutting, bank slump, eolian or alluvial deposition or erosion, and side-canyon erosion. A final
category of physical impacts is “other,” intended to encompass things such as spalling of bedrock or
boulders, and displacement of artifacts and features due to the growth of roots. Visitor-related impacts
include collection piles (artifacts gathered by visitors and placed in piles), trails, on-site camping, and
criminal vandalism.

Two of the more important physical variables are gullies and arroyos. As a result of geomorphic
studies conducted in the late 1980s (Balsom et al. 1989) and early to mid 1990s (Hereford 1993, 1996;
Hereford et al. 1993, 1995, 1996b), RCMP staff and NPS survey personnel have paid particular atten-
tion to archaeological sites on river terraces that contain gullies and arroyos. Alluvial deposits of the
Colorado River form these terraces. According to Hereford et al. (Hereford 1993), most archaeological
sites are associated with prehistoric terraces, although archaeological remains also occur within the
pre-dam terraces and terrace-like features. The terraces are crossed by entrenched channels of small
tributary streams referred to as arroyos or gullies. The arroyos are erosional features that dissect
terraces as they extend headward, destroying or damaging surface and subsurface archeologic sites.

Further, geological mapping has been completed by Hereford and others (1993, 1995, 1996) to
determine how the ongoing erosion of terraces and archaeological deposits by arroyos and gullies is

|
l



1-10

affected by regulated streamflow, which began in 1963 with Glen Canyon Dam. Regulated streamflow
is defined by Hereford and others (Hereford 1993) as the water and sediment discharge regimen of the
Colorado River since 1963. It has substantially reduced sediment load, sediment concentration, duration
of high flow, and peak-flow rates compared with the unregulated streamflow of the pre-dam era
(Hereford et al. 1993). In the present discharge regimen, sediment load has been reduced by a factor of
six and the annual flood, which was the principal agent of natural geologic change, has been elimi-
nated (Hereford 1993). Due to the research conducted by Hereford and others (1993, 1995, 1996), moni-
toring of archaeological sites within the APE is focused on the presence of arroyos and gullies on the
site, or in the vicinity. In Chapter 4, more detail is presented on the research conducted by Hereford et
al. and how their results have structured the RCMP data synthesis.

Appendix A presents the version of the monitoring form currently in use (as well as previous ver-
sions), showing how the variables are coded for each of the potential impacts. Generally, impacts are
recognized and categorized based on repeat visits to the sites that include photographic documentation.
Field crews have accumulated considerable experience in categorizing the variables on the monitoring
form, leading to a high degree of reliability in classification. Photographic documentation has also
been refined as an aid to making time-series comparisons.

Analysis of change at individual sites is grounded in the concept of National Register eligibility
and the desired condition of sites (integrity) that qualifies them for the Register. Because absolute
quantification of the loss of integrity is either impossible or unfeasible in terms of time and effort, the
judgment of an individual crew member about site integrity is to some degree a qualitative and
subjective assessment. However, the RCMP has devoted considerable time, thought, and effort to
ensuring the validity and reliability of site condition assessments. Each crew member has been trained
to consistently recognize and assess physical and visitor-related impacts, and crew members check their
observations against each other. Repeat photography at each site (now aided by highly detailed,
medium-format photography) is used to provide an objective visual standard for comparing site
condition through time, and to allow individual crew members to calibrate their assessments of erosion
and other impacts. All of these measures contribute to an objective assessment of the National Register
concept of integrity. As a result, observations made at individual sites are keyed to an understanding of
how ongoing changes at the site either do or do not affect the site’s integrity, as defined according to
National Register criteria.

The Site Monitoring Process

Monitoring is a process repeated at regular intervals to determine the condition of a resource
relative to the condition during the previous monitoring episode (Goldsmith 1991; Hellawell 1991;
Kunde 1999a). Monitoring methods are not standardized in cultural and natural resource fields,
although common elements link these realms methodologically (Kunde 1999a). Detailed discussions on
long-term monitoring can be found in Goldsmith (1991), Hellawell (1991), Kunde (1999a), and Speller-
man (1980).

The purpose of all monitoring is to detect changes in resource conditions through time. Without
systematic monitoring, there is no mechanism for understanding the relative condition of cultural
resources or observing changes to them through time (Kunde 1999a). The interval between monitoring
episodes is therefore based on how long it takes for change to be detected. Active sites are monitored
more frequently than inactive sites.

The river corridor survey of 1990-91 (Fairley et al. 1994) docments a baseline condition for all
archaeological sites located within the area of potential effect along the river corridor (Downum et al.
1996; Kunde 1999a). This baseline is the beginning point from which all future information is generated.
Figure 1 depicts the monitoring process as it pertains to the River Corridor Monitoring Project.

Monitoring Terminology

Archaeological sites include both physical evidences of past human activity and the effects of that
activity on the surrounding environment (USDI 1997a) and can be prehistoric or historic in age. Cultural
remains are defined as “one or more human-made features or a cluster of artifacts representing a former
locus of human activity” (Fairley et al. 1994). During the course of the intensive cultural resource
inventory, no limits were placed on the actual number of artifacts located at a site (Fairley et al. 1994).
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Figure 1. Flow chart of the RCMP monitoring process.
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To monitor site condition is to determine the extent of any deviation from the recorded baseline.
Field notes and photographs aid in observing and comparing change. Staff members review previous
monitoring forms, IMACs site description forms, photographs, and baseline information, and then
observe current conditions to determine the degree of change, thus generating new site condition data.

Generation of monitoring data occurs when staff members fill out a River Corridor Archaeological
Site Monitoring Form (see Appendix A), and take additional or repeat photographs of a site, feature, or
overview. The current monitoring form consists of 30 questions that record who is monitoring, what
impacts are being observed, whether drainages at the site flow directly to the Colorado River, side
canyons, or percolate into alluvial terraces, whether visitor-related impacts are present, and site
management recommendations. Three comment fields are also provided for narrative descriptions of
impacts observed and management issues. This information is recorded in the field and then entered
into a relational database in the laboratory for data management. In addition to generating data
related to overall site condition based on the presence or absence of certain impacts, recommendations
for treatment are also made in both the field and laboratory to curtail further losses of cultural remains
at the site.

Recommendations from monitors are based on the conditions observed at the time an archaeological
site is monitored. Preservation and data recovery recommendations may be made for future work at the
site. These recommendations are a result of the identification of new impacts, or the recognition that
existing impacts are increasing

Recommendations from staff are made upon completion of field trips. Formal and informal discus-
sions occur regarding the changing conditions observed at sites monitored. On occasion, treatment recom-
mendations are made by staff members in the office, or requests are generated from PA representatives
to initiate treatment in certain locations. All tribal requests are honored to the best of the abilities of
the RCMP.

A No Work Recommendation occurs if no new or active impacts are observed during a monitoring
episode. A site then either continues to be monitored on the recommended schedule or is placed on
inactive status (monitoring ceases unless there is a major flood event). If impacts are observed, one of
two recommendations are made: preservation options and recovery options.

Preservation options include work initiated prior to the destruction of a site with the goal of in situ
preservation. Options for preserving sites consist of trail work, planting vegetation, construction of
checkdams, and other supplementing preservation methods not specified, such as the stabilization of a
structure.

Recovery options include work initiated when all efforts to preserve cultural information have
failed or are considered impractical. Options include data recovery and an “other” category for
recommendations such as bulk sampling. Recovery options are considered only in the event that cultural
remains can no longer be preserved in situ.

A trip report occurs upon completion of a monitoring trip, after the input of monitoring data into the
computerized database, and after discussions related to site condition have occurred amongst staff mem-
bers. The trip report is compiled and distributed to all PA representatives. A trip report is intended to
be a formal examination of the specific information gathered at each site monitored; it is a requirement
under the Programmatic Agreement. Trip reports also serve as a means for PA representatives to iden-
tify locations of interest and concern. Trip reports constitute partial fulfillment of the BOR consultation
responsibility for the Programmatic Agreement.

Recommendations for treating impacts observed during archaeological site monitoring episodes
result in the development of remedial action projects, which encompass a variety of preservation
treatments and data recovery techniques (see Figure 1). Specific recommendations are based on an
accumulation of data collected during archaeological site monitoring episodes and preservation
treatment monitoring. These sources provide a body of knowledge based on site-specific information,
geomorphic processes, and references to previous treatments that may or may not have succeeded in
similar contexts.

Remedial action projects constitute either preservation treatments or actions designed specifically
for data recovery projects. Prior to the implementation of any formal excavation project, a proposal is
submitted to PA representatives for review and comments. Upon acceptance of the data recovery pro-
posal, or the acceptance of all other remedial action options, the recommended treatment is performed.
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Field assessments are conducted prior to the initiation of specific remedial actions; field assess-
ments are conducted to confirm the utility of the recommended action. In certain cases, an assessment is
conducted at the initiation of the remedial action project. Assessments allow project staff an additional
opportunity to review and concur with the monitoring recommendations, or to consider other options. A
written assessment includes the type of work recommended, comments from previous monitoring forms
related to the potential remedial action, and discussions of drainage systems including soil contexts, the
presence of nickpoints, headward migration, archaeological features in the immediate vicinity,
vegetation coverage, and potential agents of change. An estimation of the time and materials needed to
complete the remedial action project is also part of the assessment process. The result of an assessment is
to either proceed with the recommended work or not. If work is recommended upon completion of an
assessment, a series of actions follow.

A project number tracks the project from the recommendation stage through the assessment, field
work, reporting, and completion stages. Upon completion of the assessment and the concurrence to
proceed, a remedial action project becomes formalized by assigning a project number.

Each project is also prioritized using categorical values (high, medium, low) based on the relative
degree of erosion observed and its vicinity to cultural remains. Prioritizing keeps the most important
items at the forefront of the RCMP’s efforts. For example, all checkdam recommendations are auto-
matically assigned a priority rank of 1.

The type of data generated from remedial actions is dependent on the type of work completed.
Remedial action documentation forms include the type of remedial action recommended and a copy of
the assessment. Documentation also includes a description of the work completed, time spent working,
and the number of participants. Checkdam data include material type, measurements, and checkdam
types for each checkdam constructed. Data recovery projects include excavation forms and forms specific
to the types of samples obtained.

Data recovery reports include an archaeological overview of the region, previous work completed,
the methods of data recovery employed, samples recovered, and the dissemination of data recovery
results. Data recovery reports are distributed separately from the trip reports and annual reports
generated by the RCMP.

Preservation Treatment Monitoring

Completed remedial action projects are monitored to assess preservation treatment methods.
Assessments and monitoring information provide feedback to the RCMP staff and PA signatories on the
success of management actions implemented (Hellawell 1991; Kunde 1999a). Preservation treatment
monitoring, as shown in Figure 1, has been divided into two distinct categories: checkdam monitoring
and all other preservation treatment work.

With the exception of checkdams, all other preservation treatments implemented are monitored
according to the assigned site monitoring schedule, and observed conditions from previous remedial
actions are recorded in the management comment field of the monitoring form. Recommendations are
forwarded to the rehabilitation trail crew or the revegetation crew at GRCA if maintenance work is
deemed necessary.

All checkdam locations are monitored annually because checkdams are often constructed in active
drainages and the preservation treatment can be quite invasive. Annual monitoring enables RCMP staff
to determine the effectiveness of the checkdams. Checkdam monitoring would not be possible without
the continued assistance of personnel from the Zuni Conservation Project. RCMP staff members document
changes in checkdam construction styles and are familiar with determining locations where checkdams
may be effective; the Zuni Conservation Project members guide the number and types of checkdams
necessary. This synergy between RCMP staff and Zuni Conservation Project members results in the most
effective means of implementing and maintaining checkdam building projects. Zuni Conservation Project
members accompany RCMP staff during checkdam monitoring episodes on no more than two trips per
fiscal year. During the course of checkdam monitoring, maintenance is performed if necessary and if
time allows.

In the event that maintenance work is required, Zuni Conservation Project members direct any
construction necessary. At times, maintenance work requires little more than removing excess rock built
up along the center of the checkdams and placing it along the sides of the structures. Maintenance work
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is also required when checkdams are completely blown out due to erosional events or the development of
new nickpoints in drainages requires immediate treatment.

Maintenance data collected includes the number previously assigned to the checkdam, the check-
dam type, materials used, and measurement of the checkdam itself. This information is compared to
previous information for the same checkdam to produce a history of construction and maintenance work
for every checkdam constructed along the river corridor.

All other preservation treatment work is monitored according to the assigned site monitoring
schedule. Preservation treatment maintenance recommendations are often made during regular moni-
toring activities. Maintenance recommendations are forwarded along to the NPS and tribal agencies as
needed for treatment work. For example, all trail work and vegetation projects are completed by GRCA.

Documentation of maintenance work includes photographs, written descriptions, and measurements
of overall preservation treatment areas. The preferred method of documentation is total station map-
ping of the treated areas overlain onto existing maps.

Maintenance data are entered into the computer and used to track activity, types of preservation
treatments, and success of preservation treatments. This information is used as a reference for assessing
future work and continued use of select preservation treatments.

Personnel, Logistics, Field Work, and Reporting

For any given monitoring trip, field work associated with the RCMP is performed by GRCA archae-
ologists and other qualified crew members drawn from the NAU staff, GRCA staff, PA signatories, or
other public or private sector representatives. The GRCA provides project leadership and management
direction, field personnel, and logistical support. The Department of Anthropology provides research
guidance, field and laboratory personnel, office and laboratory space, and opportunities for student
research. A core field crew has remained with the project since 1993, which ensures continuity and
consistency in field methods and procedures. This core RCMP staff consists of two GRCA and two NAU
archaeologists. These four crew members have primary responsibility for collecting the monitoring
data, analyzing and interpreting it in the field and laboratory, making management recommendations,
implementing any proposed remedial actions, and generating all reports. RCMP staff meet and exceed
the minimum professional qualifications in archaeology as outlined in 36 CFR Part 61. All staff
members have completed or will complete a graduate degree in Anthropology, with an emphasis in
archaeology.

All permits and other arrangements necessary to allow the monitoring trips to take place are
handled by the NPS resources staff at GRCA. Logistical considerations such as boat rental or outfitting,
hiring boat pilots or other staff, food preparation, and arranging transportation to the launch and take-
out sites are handled by RCMP staff. Food purchases are made cooperatively by NPS and NAU staff.
Field equipment is stored in NAU and NPS facilities.

RCMP activities generally take place during four river trips per monitoring season. These trips
usually consist of two expeditions devoted to the collection of monitoring data and two devoted to both
data collection and remedial actions. On the latter two trips, remedial work may consist of maintaining
previous work or implementing new remedial measures to help curtail the loss of archaeological
sediments, features, and artifacts. Additional river trips may take place in any given monitoring season
because of the need for emergency remedial actions, tribal requests, and other unanticipated factors.

Monitoring trips are best scheduled to take into account seasonal factors such as vegetation growth
and the ebb and flow of tourism along the river corridor. Experience has shown that the period from
mid-September through April is the optimal monitoring field season. During this time, field work is
less visible to the commercial and recreational river trips, minimizing the chance that tourists will be
attracted to archaeological sites by noticing the activities of archaeological field crews. This season
also represents an environmental optimum for field work, as daytime temperatures are cooler and sun
angles are lower, making field work and photography more effective and efficient. The timing of the
monitoring trips also allows observation toward the end of the summer vegetation season (October), at
the vegetation low-point of mid-winter, and throughout the spring vegetation season (February,
March, and April). Monitoring during these seasons allows the field crews to observe sites with
different amounts and types of vegetation, which can have a dramatic effect on the perception of site
condition over just a few months’ time. Site condition is best assessed in multiple seasons, so that the



effects of a single season’s vegetation growth do not inordinately skew perceptions about erosional
processes and the density of surface artifacts or features.

Impacts to sites include rills, gullies, and arroyos, evidence of sheetwashing, the slump or collapse
of site sediments, stripping or rearranging of sand dunes or other sediments by wind, burrowing or other
bioturbation, and growth of vegetation. Assessment of such impacts is based on previous experience and
knowledge of the erosional forces of the Grand Canyon environment. In the field, change is assessed by
re-locating cultural features, topographic features, and surface artifacts at each site, and comparing
their current condition with previous characterizations. Previous photograph sites are also re-located,
using a field copy of the photograph. Crew members stand at the photograph view location and
systematically compare the site’s current appearance with its appearance at the time the photograph
was made. In the past, when funds were available, another aid to assessing changes was a program of
detailed topographic mapping of selected sites with a total station mapping instrument, which
allowed an objective assessment of volumetric changes of sediments in drainages so that a predictive
model could be developed for identifying likely areas of erosion on pre-dam alluvial terraces. Site
mapping was to occur repeatedly at sites experiencing active erosion suspected to be caused by dam
operations, and these sites were compared with a control group judged not to be affected by the dam.
This mapping also measured the effectiveness of preservation treatments such as checkdams.

After each river trip, the RCMP staff produces and distributes a trip report. These reports are sent
to all signatories of the PA for review of the just-completed work and any proposed work to be conducted
during upcoming trips. Near the completion of each fiscal year, the RCMP staff compiles the
monitoring data from the preceding monitoring season, analyzes it, and produces an annual report that
provides recommendations for preservation or data recovery at each individual site that was
monitored, and presents recommended remedial actions for the next fiscal year. This proposed work for
the next year was heavily relied upon by PA tribes in creating their scope of work for the following
year. For example, if the RCMP staff recommended mitigative work at site C:13:273, the tribes would
visit that site on their river trip, thus providing a response to RCMP on whether or not the work should
be carried out.

Program Assessment

Assessments of the contributions of the RCMP take place on many levels. Internal evaluations of
data collection and analysis are ongoing, and can occur at the conclusion of each monitoring trip. As an
example, RCMP staff have revised the monitoring form based on in-field evaluations by the staff and
PA participants (Coder et al. 1995; Leap et al. 1997).

External review is provided through a number of means. RCMP staff members participate in
preservation workshops and archaeological conferences, presenting their methods and results to the
community of historic preservation specialists and archaeologists for review. The program is reviewed
annually by PA signatories and other peers in the scientific community who participate in the larger
effort of Grand Canyon resource research, monitoring, and remediation. Because the work performed by
the RCMP is complementary to part of the larger resource monitoring efforts coordinated by the Grand
Canyon Monitoring and Research Center (GCMRC), the project may also participate in a protocol
review sponsored by GCMRC that is scheduled to take place in FY2000. Evaluation of the project also
occurs as contractors affiliated with the GCMRC use and analyze the database generated by the RCMP
(Neal et al. 1998; Thompson et al. 1998). A measure of the success of the RCMP is provided by emulation
of its methods by other NPS units. In the past 2 years, cultural resource managers associated with
Wupatki National Monument, Walnut Canyon National Monument, Dinosaur National Monument, the
Washington State Parks and Recreation Commission, and the Western Archaeological and Conserva-
tion Center have contacted the RCMP office to request information and assistance in developing their
own cultural resource monitoring programs.

Annual reports generated by the RCMP staff (Coder et al. 1994a, 1994b, 1995a, 1995b; Leap et al.
1996, 1997, 1998) are available through the project office, Grand Canyon National Park, Upper
Colorado River, Bureau of Reclamation, and the GCMRC. These reports fulfill consultation require-
ments as set forth in the draft Historic Preservation Plan (USDI 1997a).

)
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CONTRIBUTIONS OF THE RCMP

Site Condition Assessments

Since 1992, the RCMP has made 33 monitoring trips to assess the condition of cultural resources in
GRCA. On average, RCMP staff have monitored 130 sites per year. The individual trips have lasted
from 16 to 18 days, for a total of 65 to 70 days spent each year on the river conducting the business of the
RCMP. A total of 1,042 monitoring visits has been made, during which more than 80,000 observations
have been made on site condition variables. See Table 1 for the total number of monitoring episodes per
year since FY92. The frequencies of monitoring visits for the individual sites are shown in Appendices
E-IL Thus far, an estimated 9,000 photographs have been taken. The photo record, especially the
medium-format photographs, have produced an immensely useful database for future environmental
studies based on repeat photography. These activities have resulted in an impressive site condition
database for Grand Canyon river corridor sites. Currently, records from this database occupy some 26
linear feet of file cabinet space, and photo records occupy another 26 linear feet.

Remedial Actions

The monitoring program recognizes the preservation mandate of the NPS and agency responsibili-
ties of Reclamation under the National Historic Preservation Act. The goal of the existing PA (USDI et
al. 1994), MRAP (USDI 1997a), and draft Historic Preservation Plan (USDI et al. 1997) is in-place
preservation. Existing efforts therefore focus on retaining the integrity of as much of a site as possible.

Site preservation actions have been completed at 96 sites, including checkdam construction,
medium-format photography, trail work, and vegetation management (planting new grass seedlings
and transplanting bunch grasses, cacti, and small shrubs).

The maintenance required at 29 sites with checkdams will be completed by RCMP staff. Mainte-
nance or monitoring of completed remedial work enables the RCMP staff to determine the effectiveness
of its methods. All trail work and vegetation projects were supervised by GRCA crew and will therefore
be maintained by them. The Interior Department’s Standards for Archaeology and Historic Preserva-
tion and the National Park Service’s guidelines both instruct agencies to actively maintain historic
properties, especially if preservation treatments have been implemented. Intervention into the historic
fabric constitutes a disturbance to the property and must be monitored and maintained.

Educating the public about archaeological sites, factors that erode a site, and management actions
taken to preserve or retrieve archaeological data is also an important part of preservation. Public
education concerning archaeological sites along the river corridor has consisted of formal and informal
presentations such as talks given at archaeological conferences, at river guide training seminars (annual
seminars with approximately 200 commercial river guides attending), to GRCA park employees and
visitors, and at educating centers such as NAU and various elementary and high schools in the Flag-
staff area. Written updates and general comments have also been published in handbooks, as abstracts,
and in the Boatmen’s Quarterly, Nature Notes, Arizona Highways, and science magazines.

Probably the most valuable form of education occurs on the river. Many times there are spaces
available on our river trips for volunteers and GRCA interpretive staff. The commercial boatmen we use
are also very willing to learn about archaeological concerns within the Canyon. When these people go
down the river with us they see first hand the erosive problems to archaeological sites and the
preservation and mitigative treatments implemented. They take this knowledge and tell their friends
and the public. Although this method of education reaches only a small number of people, it is very
personal and influential.

To date 48 sites, mainly rock art sites, have medium-format photos. Ten sites are located outside
the APE and 12 sites have been placed on the inactive monitoring list because the photographs of these
sites are viewed as final mitigative treatment. For example, site C:06:004 is a pecked USGS rock
hammer from 1923 and C:06:005 is a single pecked anthropomorph. An IMACS form was completed for
each of the sites, scaled drawings were completed, and medium-format photographs were taken; no
more information can be collected. Table 2 lists the 12 sites that are no longer monitored due to medium-
format photo documentation.

Total station mapping of archaeological sites was completed at 68 sites. These maps are commonly
completed prior to data recovery and before and after preservation treatments. However, 16 of these
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Table 1. Number of Monito'ring Episodes Completed
Each Year Since FY92

Fiscal Year Monitoring Episodes
92 83
93 163
94 160
95 165
96 150
97 104
98 105
99 112
Total Monitoring Episodes 1,042

Table 2. Sites No Longer Monitored by RCMP Staff

Sites with medium-format photo-documentation as final measure

A:15:018 C:05:007 C:09:034
A:16:172 C:06:002 C:13:003
B:11:284 C:06:004 C:13:322
B:15:124 C:06:005 G:03:077

Sites with total station maps as final measure

A:15:017 B:10:230 B:15:132 C:13:367
A:15:030 B:10:236 B:15:143 C:13:384
A:l16:156 B:15:121 C:09:080 . G:03:019
B:10:121 B:15:126 C:13:356 G:03:027

sites are not monitored, and mapping is seen as a final mitigative measure. Most of these sites were
originally mapped as a control group. However, after further discussion with PA members, these sites
have been omitted from the monitoring program (see Table 2 for the list of sites with total station maps
that are no longer monitored by RCMP staff).

The more common form of mitigation by our staff involves data recovery of damaged features on
archaeological sites. Sixty-one sites have received limited data recovery. Excavation has been con-
ducted in the past to collect information prior to losing the entire feature to erosion, when preservation
is not an option. Such data recovery has included testing for site significance, testing for feature signi-
ficance, compliance work, and research. For example, carbon samples were taken for Richard Hereford’s
(USGS) geomorphological studies (1993, 1996; Hereford et al. 1993, 1995, 1996) at 20 sites located
within the APE prior to this monitoring program (see Appendix B for a summary of the mitigative
efforts completed).

Information Sharing and Consultation

The RCMP has on numerous occasions contributed important information to Indian tribes, nature
scientists, and others interested in cultural resources and management issues pertaining to the Grand
Canyon river corridor. The RCMP staff has distributed information about the PA and the monitoring
and remedial action program to various audiences, including speaking at formal and informal archaeo-
logical conferences, presenting slide shows to various groups, and writing reports and disseminating
them to the public. RCMP personnel have also participated in information-sharing river trips designed
to contribute to a greater understanding of resource management in the Canyon. Detailed information on
all public outreach programs by RCMP staff for the past 8 years is given below.
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Publications and Presentations

In 1999, Janet Balsom wrote an article titled “Staying Upright: Reflections on the Section 106
Process and Glen Canyon Dam Cultural Program” (Balsom 1999). A second article by Balsom, “Cultural
Resources and Glen Canyon Dam-Colorado River Experimental Flow of 1996,” will be published in the
Fifth Biennial Conference of Research on the Colorado Plateau. A third article by Balsom will appear
in Ecological Applications (Balsom, in press). The title of this article is “Cultural Resources and the
Experimental Habitat Building Flow in Glen and Grand Canyons, Spring 1996.”

GRCA RCMP personnel (Andrews, Hubbard, Kunde, and Leap) have submitted six articles regard-
ing the PA and the archaeological monitoring program to Nature Notes, a quarterly Park magazine.

In 1998, a poster session was presented at the 63rd annual Society for American Archaeology
meetings in Seattle, WA. :

In 1997, the George Wright Society published “Below the Dam: Partnerships in Cultural Resources
Management on the Colorado River,” in Making Protection Work (Harmon 1997). In March of 1997, the
George Wright Society also held its 9th Conference on Research and Resource Management in Parks and
on Public Lands in Albuquerque, New Mexico. The session was titled “Below the Dam: An Experiment in
Partnerships for Management of Cultural Resources along the Colorado River Below Glen Canyon.”
RCMP personnel were among the presenters at this session, along with representatives from GRCA,
Reclamation, USGS, NAU, the Hopi Tribe, Pueblo of Zuni, Navajo Nation, Hualapai Nation, and the
Southern Paiute Consortium (Begay 1996; Balsom and Larralde 1997; Bulletts 1996; Crumbo 1996;
Dishta 1996; Downum et al. 1996; Ferguson et al. 1996; Hereford 1996; Honga and Jackson 1996; Leap and
Hubbard 1996a).

In 1996, a symposium on the PA program titled “Below the Dam: Cultural Resources and the
Colorado River Below Glen Canyon Dam” was presented at the 61st annual Society for American
Archaeology meetings in New Orleans, LA. RCMP personnel were among the presenters at this session,
along with representatives from GRCA, Reclamation, U.S. Geological Survey, NAU, the Hopi Tribe,
Pueblo of Zuni, Navajo Nation, Hualapai Nation, the Southern Paiute Consortium, Arizona State
Historic Preservation Office and the Advisory Council on Historic Preservation (Balsom and Larralde
1997; Dishta 1996; Downum et al. 1996; Ferguson et al. 1996; Leap and Hubbard 1996a). Additional
public outreach in 1996 included presentations on the RCMP at the Pecos Conference in Flagstaff, Ari-
zona. The resulting paper is titled “Preservation along the Grand Canyon River Corridor” (Leap 1996).

In 1995, a paper titled “An Update on Archaeology Monitoring in Grand Canyon National Park”
was presented at the Pecos Conference, Mimbres, New Mexico (Andrews 1995b). RCMP staff also
presented a paper at the 3rd Biennial Conference of Research on the Colorado Plateau, Northern
Arizona University, Flagstaff, titled “Physical and Visitor-Related Impacts to Cultural Resources
along the Colorado River Within Grand Canyon National Park.” (Andrews 1995a).

In 1994, a paper titled “Monitoring River Corridor Sites in Grand Canyon National Park” was
presented at the Pecos Conference by RCMP staff at Mesa Verde National Park (Andrews et al. 1994).

In 1993, a paper titled “Cultural Resource Inventory and Monitoring in Grand Canyon National
Park” was presented at the 2nd Biennial Conference of Research on the Colorado Plateau, Northern
Arizona University, Flagstaff, by RCMP staff (Andrews 1993).

Every year, the RCMP staff participates in the land-based and river-based Guides Training
Seminar. We supply updated information on the monitoring program at the land-based sessions and
give informal archaeology talks during the river-based sessions. Since 1994, RCMP staff have also
participated in the annual Arizona Archaeology Expo in Phoenix. Members of the public have an
opportunity to learn about natural and cultural resources within Grand Canyon National Park and along
the Colorado River at this outdoor exhibit.

River Trip Participation

The Guides Training Seminars have incorporated project consultation and expertise during both
land-based sessions and river trips since 1992. From 1992 to 1995, RCMP organized one PA monitoring
trip per year, taking two snout rigs down the river and showing sites to several PA representatives.
Project staff have also accompanied all but one of the annual Zuni river trips since 1992.

The Hopi Tribe had one of our staff members on at least five of their river trips (see Figure 2). The
Navajo Nation has also had one of our staff members on at least three river trips, and staff members




Figure 2. Trip participants on the upper half of an RCMP monitoring trip in April of 1994. First
row (left to right): D. Peterson (NPS), C. Coder (NPS), L. Whisnant (NPS), B. Tyma (Hopi).
Back row: N. Rivers (NPS), R. Hoyestewa (Hopi), G. Naseyowma (Hopi), M. Clark (NPS), R.
Talayumptewa (Hopi), J. Balsom (NPS), O. Siewumptewa (Hopi), S. Larralde (Reclamation),
T.]. Ferguson (Hopi).
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have attended at least three Paiute Consortium trips. Additionally, Hualapai cultural preservation
staff members have attended at least 10 of the regularly scheduled RCMP archaeological monitoring
trips.

Other trips that RCMP personnel have accompanied include one geomorphology trip with
Hereford in 1994 and 12 total station mapping trips sponsored by Reclamation. Specialists accompany
most of our monitoring trips, visiting specific sites to facilitate assessments and management recom-
mendations. Some specialists who have participated in the regularly scheduled monitoring trips are
Allen Gellis (USGS New Mexico, geomorphologist), Kate Thompson (SWCA geomorphologist), Andres
Cheama and Gabriel Yuseluw (Zuni Conservation Project), Frank Hays (GRCA vegetation supervisor),
Ruth Lambert (GCMRC archaeologist), Kim Crumbo (GRCA wilderness advisor), Mark Manone
(Northern Arizona University geologist, specialist in Colorado River sediment storage), Linda Jalbert
(GRCA recreational advisor), Mike Quinn (GRCA photographer), Bruce Lindsey (National Resources
Conservation Services), John Rihs (GRCA hydrologist), Jim Garrison (Arizona State Historic Preserva-
tion Officer), Bob Gasser, Ann Howard, Kathy Johnson, Teresa Hoffman, and Carol Heathington
(Arizona State Historic Preservation Office), Loretta Jackson, Monza Honga and numerous Hualapai
archaeologists, Jennifer Burns (Coconino National Forest), Mary Barger (Western Area Power archae-
ologist), Lynn Neal (SWCA archaeology director, Flagstaff), Chris Brod (Reclamation surveyor),
Wayne Prokopits and Signa Larralde (previous Reclamation regional archaeologists), Warren Hurley
(Reclamation archaeologist), Tim Begay and Roger Henderson (Navajo Nation), Chris Downum
(Northern Arizona University archaeologist and PI for this project), and Kurt Dongoski and Mike
Yeatts (Hopi cultural representatives). All have contributed useful knowledge for the refinement of
this monitoring and remedial action program. See Figure 3 for the trip participants at Palisades Delta
in September 1995.

When space is available on a river trip we make an effort to include GRCA employees from the
division of interpretation to discuss the archaeology along the corridor and the various aspects of pres-
ervation and data recovery associated with the various legal requirements related to the operations of
Glen Canyon Dam. This information increases their knowledge for interpretive talks to people visiting
the Canyon and promotes pubic awareness and participation regarding cultural resource management.

Miscellaneous Public Outreach

In August of 1999, RCMP personnel educated high school students at Coconino High School in
Flagstaff about the RCMP and gave general information regarding the discipline of archaeology. In
May, RCMP personnel talked with elementary children at the West Side Montessori School in Flag-
staff about archaeological etiquette and the general study of archaeology. Also, a slide presentation
about the monitoring program was given in March in Grand Canyon Village to GRCA employees and
visitors. '

In June of 1988 an informal presentation of our project was given to high school students at Coconino
High School in Flagstaff.

NAU forestry students were educated in November of 1997 on identification and impact avoidance
to cultural resources on the Colorado Plateau.

In 1996, the Paiute Consortium and Hualapai and RCMP personnel wrote two letters in the
Boatmen’s Quarterly concerning specific locations on the river and the preservation of these areas
(Bulletts 1995; Jackson and Leap 1996).

RCMP staff housed a stabilization workshop in 1995 at Lees Ferry involving participants from the
following organizations: Reclamation, GRCA, GLCA, Pacific Northwest Laboratory, Department of
Agriculture National Sediment Lab, Havasupai Tribe, Hopi Tribe, Hualapai Nation, Navajo Nation,
San Juan Southern Paiute Tribe, Southern Paiute Consortium, Pueblo of Zuni, USGS, AZSHPQO, and
GCES.

As a result of the workshop and the field work completed at Palisades, a videotape was created by
GRCA and RCMP staff and disseminated to PA members and various federal agencies. The video is
titled “Erosion Control Project at Palisades Delta, Grand Canyon National Park” (Quinn and Hubbard
1995). RCMP staff also trained the Hualapai Cultural Department on survey and monitoring tech-
niques in Peach Springs, AZ.




Figure 3. Participants on the September, 1995 erosion control project at Palisades Delta. First
row (left to right): G. Yuselew (Zuni), A. Chopito (Zuni), D. Hubbard (NAU), D. Sharlow
(NPS), L. Jackson (Hualapai), J. Balsom (NPS). Second row: K. Crumbo (NPS), K. Burke
(USGS), M. McCaslin (NPS), R. Nabahe (NN), L. Leap (NPS), N. Brian (NPS), C. Johnson
(AZSHPO), C. Coder (NPS). Third row: R. Henderson (NN), K. Thompson (USGS), C. Downum
(NAU), M. Yeatts (Hopi), L. Jalbert (NPS), S. Imus (Hualapai), R. Talayumptewa (Hopi), B.
Jacobson (NPS), C. Mortley (NPS), J. Garrison (AZSHPO), T. Begay (NN), D. Seoutewa (Zuni).
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Information Requests

Various tribes, private firms, and state and federal agencies have requested data from the RCMP
office located in Flagstaff: Sandi LeFevre (NPS, Honolulu, HI), Dawn Frost (Western Archeological
and Conservation Center), Deborah Petersen (Washington State Parks and Recreation Commission),
personnel from Wupatki National Monument, Walnut Canyon and Dinosaur National Monument,
Chalis National Forest, Hualapai (Haulapai Tribe Department of Cultural Resources), Lynn Neal, Lil
Jonas, Gary O’Brian, Kate Thompson (SWCA, Flagstaff), Peter Bungart (Navajo Nation), and Andres
Cheama (Pueblo of Zuni). These formal requests commonly evolve around the monitoring database.
However, more recent requests are for the monitoring form, the photo log, and the Palisades Delta
video (Quinn and Hubbard 1995).

Training

Another contribution of the RCMP has been training of students, tribal members, and others in
cultural resource management. Since 1992, numerous graduate and undergraduate students at NAU have
received field and laboratory training while working for NAU in the RCMP office. From the beginning,
the project has employed a graduate assistant in the Department of Anthropology to assist with data-
base management, photo curation and cataloguing, and other tasks directly associated with the project.
On some occasions, this graduate assistant has also accompanied the RCMP staff into the Grand Canyon
to assist with field data collection. The project has also employed a number of NAU undergraduate
students, providing training in database management and photo curation.

Two of the graduate assistants employed on the project have used their project experiences as the
basis for a Master’s thesis or internship in archaeology. In 1995, Dana Kline drew on her project
experiences to craft a summer internship with the Advisory Council on Historic Preservation and the
Utah State Historic Preservation Office. This internship was the basis for her Master’s internship
paper in the Department of Anthropology (Kline 1995). In 1999, Jennifer Kunde wrote and successfully
defended her Anthropology Master’s thesis. This work (Kunde 1999b) details a protocol for resource
monitoring and applies this protocol to cultual resources and the RCMP specifically. Kunde has since
been employed by NPS as a member of the RCMP staff.

A third Master’s thesis dealing with the RCMP is in progress. Duane Hubbard, a former under-
graduate employee of the project and now a graduate student in Anthropology at NAU, has designed
and researched a thesis on the roasting pits at sites monitored by the RCMP. Using data from the
original NPS-NAU survey, as well as observations made at the sites during the monitoring program,
Hubbard is proposing to classify and analyze the thermal features of sites in the Grand Canyon river
corridor. Results of his research should assist in understanding the cultural affiliations, functions, and
chronological positions of these sites. This should in turn contribute to an enhanced understanding of the
significance of these sites with respect to current research issues.

The RCMP has also provided an opportunity for students to present the results of their research and
cultural resource management efforts in a variety of regional and national meetings. In 1996, Duane
Hubbard co-authored a paper on the photographic methods used by the project. This paper was
presented at the 1996 Society for American Archaeology Meeting symposium (Hubbard 1996). Jennifer
Kunde also co-authored a paper in the same symposium (Downum et al. 1996). Revised versions of these
papers were later presented at the George Wright Society Meeting in Albuquerque, NM (Harmon 1997).

METHODOLOGICAL ADVANCES

Development of the Monitoring Form

The monitoring form has undergone changes over the last 8 years, and its refinement is not yet
complete. Since the beginning of the monitoring project in 1992, the monitoring form, which is completed
in the field, has undergone copious modifications. Rather than identifying the changes within this
text, Appendix A contains all site forms from 1992 to 1999. (See individual annual reports for detail in
the changes that occurred; Coder et al. 1995a; Leap et al. 1996, 1997, 1998.)

Some generalizations can be made when discussing the RCMP monitoring forms of the past 8 years.
The trend has always been to create a form that lessens subjectivity; however, with so many different
monitors, it has been important to reduce bias. The main subjectivity reduction attempt occurred from
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FY93 to FY94. The form completed in FY92 and FY93 was not answering the questions asked by PA mem-
bers. RCMP staff members from Glen Canyon National Recreation Area (GLCA) and GRCA restructured
the entire form based on their field knowledge and experiences, and on the variables listed on the
FY92-93 form. As a result, RCMP settled on a matrix containing all the physical and visitor-related
impacts observed combined with all the feature types found within the APE.

This form was also fashioned to simplify the choice of site management methods. Maintaining
existing NPS policies of preservation in place is a priority, but PA members pointed out that if only one
or two features on a site are in poor condition, why disturb the other stable features? The ability to
identify where the disturbances occur has allowed RCMP staff to promptly inform PA members where
the impacts are present in a timely and accurate manner. It also allows for more appropriate and
concentrated management decisions made in the field. With this alteration, the program subsequently
changed from site-based management to feature-based management.

Since 1994 the monitoring forms have been fundamentally the same. However, as addressed in the
SWCA synthesis draft report (Neal et al. 1998), the actual physical changes to the form were made
inappropriately and this is reflected in the database. Minor changes are anticipated on the monitoring
form in the future. With these additional amendments, RCMP will consult the suitable personnel to
apply these changes, as suggested by SWCA in their draft synthesis report (Neal et al. 1998).

Refinement of Photography

‘Photographic documentation is very essential for this program. We use photographs—35 mm black
and white, 8 mm videotape, color slides, and 5 x 7 medium-format color or black and white—to visually
document observations on or near archaeological features. Photographs reduce subjectivity and are re-
lied upon heavily in the office to supplement monitoring forms. Additionally, photo images are useful
for people who are unable to go on a river trip. Clear and distinct photos are essential to illustrate the
property types (and features) along the corridor, the impacts observed, and the preservation measures
implemented—showing success or nonsuccess of the implementation. This visual information generally
allows for a common understanding of what is occurring along the corridor between people who have
personally visited the sites and people who have not.

All site images along the river corridor, some beginning as early as 1962, are entered into the
computer. To date, there are more than 9,000 photo images on file; therefore, with this many fields, it
is imperative to have a proficient and well thought out database. Last year all photo image informa-
tion was updated into Microsoft Access for more effective and efficient data input. The previously used
photo log was also expanded to supplement the new and improved database (see Appendix C) for the
photographic log used by RCMP personnel in the field.

Beginning with the survey in 1990, a general decrease is evident in the number of photographs
taken on each monitoring trip, except from FY95 to FY97. Prior to FY95 photo documentation was incom-
plete and many photos were insufficiently clear and detailed for use in the field. Therefore, from FY95
to FY97 the complete baseline photographic documentation for every site monitored was accomplished.

One obvious factor for the overall reduction in photographs taken on each trip is that the number of
sites visited has declined. A second reason is that RCMP personnel only take photographs when change
is observed in a feature’s appearance, for whatever reason.

The photos generated by this project since 1992 meet or exceed the Interior Department’s Standards
for Architectural and Engineering Documentation. All black-and-white negatives, medium-format
photographs, slides, and videotapes are housed in a fireproof cabinet and stored in archivally stable
polypropylene sleeves. The RCMP staff continually discusses various photographic approaches with
NAU special collections employees and personnel at the Museum of Northern Arizona. This interaction
helps improve current archival and database practices and generally offers added knowledge on
identifying what a good photo is after examining so many inadequate ones (due to poor lighting, angle,
distance, the camera operator, etc.).

Stationary Cameras and Analysis Units

Beginning in FY92, the RCMP staff experimented with two methods of data collection thought to
aid in understanding the mechanisms of change and quantifying change: surface analysis units and
stationary cameras. FY92 marked the placement of five stationary cameras at sites C:13:371, C:13:003,
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C:13:359, B:10:229, and A:16:180 along the river corridor. These five cameras remained in use through
FY93. In FY94, one camera was moved to a new location at C:13:006 and two cameras were removed.
Three sites continued to be documented daily with color photographs through FY96. After FY96, the
RCMP staff recommended termination of the stationary camera program. In the 5 years when the
cameras were in use, only stochastic change was identified in one location as a result of a side canyon
flood depositing large amounts of sand at C:13:003 (Coder et al. 1995b). No changes were noted to
cultural features; only changes in beaches and sandbars were documented through the use of stationary
cameras. The film is stored in the Geography Department at Northern Arizona University.

In September 1993, several PA representatives who were accompanying RCMP monitors on a river
trip suggested tracking artifact movement in locations where impacts were high. In FY%4, ten 1 x 1 m
units were placed at nine sites: C:09:051, C:09:052, C:13:070, C:13:006, C:13:100, C:13:101, C:13:272,
C:13:321, and C:13:385 (Coder et al. 1995a). The surface analysis units were visited two times by RCMP
staff, and in FY95 more precise methods were recommended (Coder et al. 1995b). The analysis units did
not enable monitors to identify processes working to transform the modern ground surface and did not
give further insight beyond what was already recorded on monitoring forms. The surface analysis units
were terminated in FY96 (Leap et al. 1996).

Global Positioning System

The Global Positioning System (GPS) uses satellite observations for very accurate locational
information. GPS is funded by and controlled by the U.S. Department of Defense. Although there are
many thousands of civilian users of GPS worldwide, the system was designed for and is operated by the
U.S. military. GPS provides specially coded satellite signals that can be processed in a GPS receiver,
enabling the receiver to compute position, velocity, and time. Archaeologists can use GPS units to plot
accurate site dimensions and feature locations. Archaeologists also use GPS for outlining survey tran-
sects and plotting UTM coordinates on topographic maps or orthophotographs.

Surveyors and GIS specialists have used GPS minimally in conjunction with RCMP projects over the
last 5 years. Researchers used GPS to test the accuracy of UTM coordinates recorded by archaeologists
on the 1990-91 river corridor survey (Fairley et al. 1994). Comparisons between GRCA (50 sites) and
Hopi Tribe GPS data, GCMRC total station mapping data, and 1990-91 manually calculated UTM
coordinates displayed varying results (Neal et al. 1998:101). The estimated error for GPS UTM data in
the Canyon was calculated as + 2 m; the estimated error for manually recorded UTM data was calcu-
lated as + 15 m. Appendix D is a list of RCMP sites with GPS data.

Various researchers using the GPS system in the river corridor have had difficulty obtaining
sufficient satellite time to receive accurate locational data; civilian access to satellites is limited to
certain times of day. However, with future advancements in technology, such problems will probably be
mitigated in the future.

Total Station Mapping

Site mapping using a total station instrument provides a high-resolution record of the condition of a
historic property before and after mitigation, and it tracks the success of remedial work. It can also
quantify change. A total station instrument map is generated when excavation occurs or when remedial
work alters the appearance of a site (i.e., building checkdams). On average, 10 to 15 sites were mapped
annually starting in 1996. To date, 68 archaeological sites have been mapped with a total station (Leap
et al. 1996, 1997, 1998). Total station mapping and remapping was recommended by NPS and Reclama-
tion program managers and is included in the Monitoring and Remedial Action Plan (USDI 1997a).

A total station instrument generates topographic maps with archaeological features. Land sur-
veyors, not archaeologists, create them because they are commonly used by RCMP staff as topographic
maps. Terrain is displayed at .25 m contour intervals with a 12.5 cm margin of error, and a design jet
plotter prints them.

To quantify volumetric change on a site, repeat mapping of drainage areas is conducted to make a
time 1 vs. time 2 comparison. Only the drainage areas are remapped and measurements are taken of the
amount of fill or cut that occurred since time 1. Repeat mapping quantifies sediment movement, erosion,
and deposition within the drainage systems. These maps also demonstrate the effectiveness of erosion
control projects.
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Preliminary results of repeat mapping are seen in Figure 4. Overall, two sites lost sediment and nine
sites gained sediment. This outcome is somewhat surprising because the monitoring forms for several of
these sites rarely depict net deposition, only some type of geomorphic activity. These results offer a
suggestion that repeat mapping can generate important quantitative information to supplement the
regular monitoring efforts. Furthermore, this type of mapping can assist in the geomorphic work
completed.

RCMP personnel think that the total station mapping has been a very valuable technique that can
demonstrate volumetric change in sediments at a site over time. The Hopi Tribe strongly supports the
continuation of this aspect of the monitoring program Neal (Neal et al. 1998) and Thompson (Thompson
et al. 1998) both recommend detailed mapping. However, despite continued recommendations for this
technique, this program has been terminated because total station mapping is costly. There are other
methods, however, for quantifying change that RCMP is considering, such as aerial photogrammetry
and advanced repeat photography. Less technical methods are repeat photography using a tripod and
gathering detailed comparative measurements (cross-sections) on various drainage systems. Chapter 11
discusses these applications in more detail.

Control Sites

The August 1994 revised final version of the Monitoring and Remedial Action Plan (USDI 1997a)
recommended that a 10 percent sample of the sites outside the APE be monitored annually as a control
group to compare with impacted sites. After the FY96 field season, because control group sites are not
receiving active impacts, annual monitoring was found to be redundant. Beginning in FY97, control group
sites were placed on a 3-year monitoring schedule, with all control group sites scheduled to be moni-
tored in FY2000. PA representatives on the April 1999 river trip discussed the utility of the river
corridor control group sample. It was determined at that time that sites out of the APE were not close
enough in physical characteristics (namely not located on pre-dam alluvium) to provide any valuable
information on impacts to river corridor sites. The control group sites originally chosen for monitoring
were C:09:080, C:13:367, C:13:274, B:15:132, B:15:121, B:15:126, B:15:143, B:10:236, B:10:121, B:10:230,
A:16:156, A:15:017, and G:03:019. Monitoring these control group sites has ceased, although the Hopi
Tribe “strongly supports the continuation of this aspect of the monitoring program and feels that the
Bureau of Reclamation is remiss in their unwillingness to support this monitoring activity” (letter of 14
October 1999 from Leigh J. Kuwanwisiwma, director of the Hopi Cultural Preservation Office, to Jan
Balsom, Grand Canyon National Park).

Ground Penetrating Radar

Most recently, RCMP staff members have intensely investigated the use of ground-penetrating
radar (GPR). Since the late 1960s this nonintrusive technique has been applied to civil engineering,
geophysical, geological, and archaeological problems involving subsurface phenomena. The unit uses
low frequencies to penetrate the ground, achieves high resolution in both depth and cross-range to
discriminate an objective, and efficiently couples radar signals into the ground. Clay soils and moisture-
laden soils, however, continue to be problematic except when work efforts are concentrated in very
shallow depths.

The benefits of using a GPR unit in the Canyon are many. Several of the alluvial terraces where
historic remains exist are fragile dune areas. It has been proven that numerous archaeological deposits
are positioned at least a meter below the surface. Instead of placing a shovel through the soil,
increasing the possibility of destabilizing cultural remains, it is more efficient and environmentally
correct to use a GPR unit to minimize surface and subsurface disturbance. Additionally, this instrument
can cover much more ground in less time. The data gathered generates a map providing information on
buried remains, and it facilitates a more detailed and relevant preservation or excavation proposal.

Jim Doolittle, research soil scientist from the Natural Resources Conservation Service, will
probably facilitate GPR on one of the monitoring trips in FY2000. A list of sites selected for data
recovery and preservation will be prepared, and the GPR unit will be used at these sites to identify site
magnitude and to facilitate more accurate cost and time projections for site management implementa-
tions. This will be sponsored by GRCA.
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REMEDIATION
Checkdams

The mitigation efforts of checkdam construction began in 1995 (Leap and Coder 1995). Prior to the
actual field work, PA members were involved in 3 years of discussion, several visits to active sites along
the river (Palisades Delta in particular), and a stabilization workshop held at Marble Canyon Lodge,
Arizona. This 4-day workshop was sponsored by Reclamation and involved participation from experts
such as Paul Nickens (Pacific Northwest Laboratory), Richard Hereford (USGS, Flagstaff), Allen
Gellis (USGS, New Mexico), Andres Cheama (Zuni Conservation Project), and Doug Shields (Depart-
ment of Agriculture National Sediment Lab). Following the workshop, a trip was taken for checkdam
installation at Palisades Delta, the most active area identified by monitors and containing abundant
cultural deposits. If this area could be maintained by checkdams, then most of the sites within the APE
with active drainages could probably be preserved. Additionally, if successful, checkdam building is
much less costly than excavation. ’

Seventy checkdams were therefore built at Palisades. Twenty-eight people were involved in this
project, representing NPS, NAU, USFS, USGS, Pueblo of Zuni, Hopi Tribe, Hualapai Nation, Navajo
Nation, and the Arizona SHPO (Leap and Coder 1995). Zuni members Gabriel Yuseluw, Albert Chopito
and Danny Seoutewa supervised the field work at Palisades.

Since 1995, 29 sites contain a total of 282 individual checkdams. Zuni representatives and the
RCMP staff monitor all checkdams annually. Monitoring increases our knowledge of which construction
styles work and which do not. Fifty percent (142) of the installed checkdams have received some form
of maintenance. Figure 5 is a bar graph depicting the percentage of checkdams with maintenance based
on the type of drainages the checkdams were placed into.

Several of the repairs entail removing rocks and logs from the center of the checkdams and placing
them up on the side walls of the drainage. Other repairs include adding more gravel to the checkdams
and lining the drainage rather than building a high check as initially constructed. (Currently, most
checkdams have a depth of 10 cm or less.) A final change in checkdam construction is filling in channel
nick points with gravel. All these minor, yet necessary changes have proven to be advantageous in
collecting sediment, thus slowing erosion of archaeological sites and features. Figures 6 and 7 show
changes in checkdam construction. ‘

RCMP staff and Zuni tribal representatives continue to increase their understanding of the drainage
systems within the corridor by consulting, or doing river trips with people knowledgeable on this topic,
such as Kate Thompson, Richard Hereford (USGS), Tom Moody (NAU Forestry Department), and
Stephanie Yard (National Resources Conservation Services). All are familiar with the drainage
systems in the Canyon and have experience in building checkdams. They offer more detailed data on
attributes that need to be considered prior to constructing checkdams. These attributes consist of
gradient, vegetation, and catchment system, to name just a few. This information is crucial when
deciding what checkdam types to build, where checkdam construction would be most successful, or
whether to build them at all. Mapping these areas with a total station instrument before and after
checkdam installation quantifies changes in sediment load. Thus, mapping also identifies the success of
checkdams. To date, six sites with checkdams have been mapped to distinguish sediment change.

Planting Vegetation and Trail Work

Since the beginning of the monitoring project, all vegetation and trail work projects conducted
within the APE have been a shared duty between RCMP staff and GRCA revegetation and trail crews.
With the addition of a permanent GRCA staff, this program has become more formal in recent years.
RCMP staff members are working directly with Frank Hays (GRCA vegetation supervisor) and his
crew. Recently, Hays or another vegetation person has accompanied RCMP monitoring trips to offer
vegetation assessments on sites and to collect native plants and grasses from the river corridor. It is very
important that river vegetation is used for the corridor. Using vegetation from the rim or even side can-
yons may encourage nonnative species growth along the corridor. When the river seeds are thoroughly
propagated at the Park they are dispersed on the sites recommended for planting vegetation to promote
stabilization. Hays and Cheama (Zuni Conservation Project) have completed river trips together and
have discussed joint projects, involving fewer checkdams and planting more vegetation to increase site
stability.
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Figure 5. Percentage of checkdam maintenance on sites categorized by drainage type.



Figure 6. A very common style of checkdam constructed at Palisades Delta in September 1995.




Figure 7. Photograph illustrating the type of checkdam used most commonly since FY96. The
Zuni have gone from the traditional “rock check” to rock and gravel linings as seen here at 60
Mile Canyon.




1-33

Trail work has been conducted at 43 archaeological sites along the river corridor. In earlier years
Kim Crumbo (GRCA wilderness coordinator) supervised several of these projects with a crew of boatmen
and volunteers. Trail work involved placing large boulders along the trails to better define them and
using deadfall and rocks to block unwanted trails. Hays has adopted this project also. However, he
wants to promote the technique of planting vegetation rather than using deadfall and large rocks to
deter visitors. He believes that planting vegetation will provide a more permanent solution to deter
people from walking over archaeological sites (personal communication, Hays 1999). Through moni-
toring efforts the RCMP staff has learned that placing large rocks and deadfall on trails to disguise
them can cause more harm than good, because water runs around the large obstacles and causes gullies.

SUMMARY AND CONCLUSIONS

The history of the RCMP reveals a steady refinement in our knowledge of how the operation of
Glen Canyon Dam may be impacting cultural resources in Grand Canyon National Park, and how best to
mitigate those impacts. In providing this knowledge, the RCMP has been central to fulfilling numerous
legal responsibilities of GRCA and Reclamation regarding dam operations and preservation of cultural
resources in Grand Canyon National Park. The project has been unique in its scope and complexity, and
there can be little doubt that it has been a pioneering effort with little precedent to assist in its
development.

Nearly a decade after it was first conceived, the RCMP has fulfilled virtually all of its assigned
responsibilities outlined in the PA, MRAP, and draft HPP, and has initiated a program of remediation
at a limited number of sites. Much work remains to be done to further refine the project’s methods and
database, and its program of remedial efforts needs to be expanded to include more vigorous attempts to
control erosion and recover scientific data from the sites most severely impacted by Glen Canyon Dam.
Overall, the RCMP has done what it was designed to do, to develop the methods and collect the infor-
mation necessary for evaluating and mitigating the effects of Glen Canyon Dam on cultural resources in
Grand Canyon National Park.

With preservation in place being the main goal of both the Adaptive Management Plan and the
PA, excavation of archaeological sites is at a minimum. This program has not promoted the typical,
traditional archaeology; rather, it supports conservation archaeology (Kunde 1999a; Lipe 1974, 1977,
1984; McGimsey and Davis 1977; Moore 1994; Schiffer and Gummerman 1977; see also the revised NHPA
106 regulations 1999). This has been the intent of the entire monitoring program thus far.

Several specialists representing multiple profession have volunteered their expertise to improve
the monitoring program. Personnel from various tribes, NAU, the U.S. National Forest Service, the
USGS, the Bureau of Reclamation, private contractors, GCES, and GCMRC have worked with RCMP in
the field and lab. Students from the university have also enhanced the ideas, methods, and concepts of
this program. They shared their knowledge and personal experience in managing archaeological sites,
preservation treatments, geological aspects, and research methods. These methods and concepts have
all been interwoven to create an archaeological monitoring program grounded in identifying and observ-
ing processes affecting cultural resources and appropriate treatment methods for preservation in place.

RCMP monitoring data, including the survey information, have been collected for more than 10
years. The data set has even more time depth for other sites that were included in the regular Park-
based monitoring program prior to 1990. Since the beginning of the RCMP, this has been an evolving
program because there was (is) no other program like it. According to Kunde (1999a), efforts at
monitoring cultural resources are primarily limited to short-term programs, and previous monitoring
programs for federal agency resource management have no guidelines for implementing monitoring
protocols. Examples of these types of monitoring projects have been published by Des Jean (1991), Des
Jean and Wilson (1991), Gale (1985), and Goldsmith (1991). No programs have yet moved beyond the
information stage to develop a trigger mechanism for implementing management actions. Several
programs have also gathered data for resource management in terms of human impact only. Addi-
tionally, their short-term nature did not lead to the identification of trends through time, or the
formulation of predictive models (Kunde 1999a).




1-34

Part II of this report gives the results of the RCMP for the past 8 years. It provides an analysis of
the data collected and summarizes monitoring trends and observations, the effectiveness of site
management treatments, and individual site histories. It is anticipated that the data summaries will
direct the current RCMP toward continued efficient and effective monitoring and remedial actions of
archaeological sites along the Colorado River corridor.



CHAPTER 2. LEGAL BACKGROUND FOR THE RCMP

Christian E. Downum, Jennifer L. Kunde,
Lisa M. Leap, and Janet R. Balsom

The RCMP operates within a complex network of legal requirements and guidelines. It assists NPS
and Reclamation in achieving their responsibilities under federal law regarding the operation of Glen
Canyon Dam. To summarize the project’s legal frameworks and constraints, we review some of the most
important laws, regulations, executive orders, and policies that guide the RCMP.

NATIONAL ENVIRONMENTAL POLICY ACT

One of the most comprehensive federal laws concerning the protection of the environment is the
National Environmental Policy Act of 1969, as amended (NEPA; P.L. 91-190, 42 U.S.C. 4321-4347). This
legislation and its implementing regulations (40 CFR 1500-1508) are the foundation of federal protec-
tion of the environment. NEPA is sweeping in its intent. The law is designed to “encourage productive
and enjoyable harmony between man and his environment,” and “to promote efforts which will prevent
or eliminate damage to the environment and biosphere” (Sec. 2; 42 U.S.C. § 4321). To achieve these
objectives, NEPA created the Council on Environmental Quality, which is responsible for enacting the
federal government’s environmental policies (Sec. 201-209; 42 U.S.C. § 4341-4347). It mandated a
process for reviewing the environmental impacts of “proposals for legislation and other major federal
actions significantly affecting the quality of the human environment” (Sec. 102; 42 U.S.C. 4332). Under
NEPA, the environment is broadly defined as including “important historic, cultural, and natural
aspects of our national heritage” (Sec. 101[b][4]; 42 U.S.C. 4331). Therefore, under NEPA, cultural
resources such as those found in the Grand Canyon river corridor are considered part of the environment,
worthy of consideration and protection through the NEPA process.

NEPA mandates that when the federal government plans an action that might harm the environ-
ment, “a detailed statement by the responsible official on the environmental impact of the proposed
action” must be prepared (Sec. 102; 42 U.S.C. 4332). Such a detailed statement is referred to as an
Environmental Impact Statement (EIS), which is required of federal agencies before they may proceed
with major actions that might result in environmental damage or degradation. An EIS is considered to
be “an action-forcing device” that insures compliance with the provisions of NEPA (40 CFR 1502.1).
Among other things, an EIS describes the affected environment, reviews significant environmental
consequences of the proposed federal action, documents and addresses public concerns, presents a set of
alternative actions, and documents the potential consequences of each alternative (40 CRF 1502.10).
Penalties for noncompliance with NEPA can be stiff, and court actions brought under NEPA can (and
have) delayed, curtailed, or resulted in the cancellation of many federal projects.

As discussed briefly in Chapter 1, although the Glen Canyon Dam was constructed well prior to the
passage of NEPA, the environmental impacts of the dam have been reviewed in a post-hoc application
of the NEPA process. The process was initiated on July 27, 1989, when Interior Secretary Manuel Lujan
directed Reclamation to prepare an EIS on the impacts of the operation of Glen Canyon Dam. The
purpose of this EIS was to consider, in the context of a proposed increase in power generation from the
dam, the environmental consequences of the cumulative and ongoing operation of the dam on the natural
and environmental resources of Glen Canyon National Recreation Area and Grand Canyon National
Park. Lujan’s order was given statutory authority in 1992, when the Grand Canyon Protection Act (P.L.
102-575, Sec. 1804a) mandated that “not later than 2 years after the date of enactment of this Act, the
Secretary [of the Interior] shall complete a final Glen Canyon Dam environmental impact statement, in
accordance with the National Environmental Policy Act of 1969.”

FINAL EIS AND RECORD OF DECISION

The EIS for the operation of Glen Canyon Dam was prepared after a lengthy process involving “an
unprecedented amount of scientific research, public involvement, and stakeholder cooperation” (USDI
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1995). These studies included the original NPS-NAU archaeological survey and subsequent monitoring
of cultural resources. The final EIS for the operation of Glen Canyon Dam (USDI 1995) was completed
and filed with the Environmental Protection Agency on March 25, 1995. This EIS presented nine
alternatives for the operation of Glen Canyon Dam, including a “no action” alternative that would
have maintained operation of the dam under its historical operating regime. The nine alternatives
were grouped into three major options: (1) unrestricted fluctuating flows (the no action alternative); (2)
restricted fluctuating flows, subdivided into high, moderate, modified low, and interim low; and (3)
steady flows, subdivided into existing monthly volume, seasonally adjusted, and year-round. These
alternatives were based on variables such as the minimum and maximum amount of water released (in
cubic feet per second [cfs]), allowable daily flow fluctuations (rate of change in cfs per 24-hour period),
and “ramp” rates (rate of change in cfs per hour).

As called for in the regulations for NEPA (40 CFR 1505.2), in 1996, Interior Secretary Bruce Babbitt
signed a Record of Decision (ROD) declaring the course of action that would be taken as a result of the
studies and comments presented in the EIS (USDI 1995). A Record of Decision is a public document that
(1) states which alternative has been chosen by the agency, (2) identifies all alternatives considered
by the agency and discusses the considerations used in making a final choice among them, and (3) states
“whether all practicable means to avoid or minimize environmental harm from the alternative have
been adopted, and if not, why they were not” (40 CFR 1505.2[c]). A final aspect of the ROD regulations,
highly relevant to the RCMP, is that “a monitoring and enforcement program shall be adopted and
summarized where applicable for any mitigation” (40 CFR 1505.2[c]).

In the 1996 ROD, the chosen alternative was that of modified low-fluctuating flow, with a minor
change made in the timing of water releases designed to build beaches and habitat areas. This
alternative was chosen “because it will reduce daily flow fluctuations ... and will provide high steady
releases of short duration which will protect or enhance downstream resources while allowing limited
flexibility for power operations” (USDI 1996). This flow regime was considered the optimum course of
action to achieve “recovery and long-term sustainability of downstream resources while limiting
hydropower capability and flexibility only to the extent necessary to achieve recovery and long-term
sustainability.”

The EIS (USDI 1995) and the ROD (USDI 1996) acknowledge that Glen Canyon Dam has had and
continues to have a variety of environmental impacts that include both direct and indirect impacts, and
daily and cumulative effects. Existence of the dam is taken as a given, in that none of the alternatives
included dismantling the dam and restoring the Colorado River to its pre-dam conditions. The cumula-
tive impacts of the dam are primarily related to a reduction in the amount of downstream sediment
transported and redeposited by the Colorado River. NEPA regulations (40 CFR 1508.7) define cumula-
tive impact as “the impact on the environment which results from the incremental impact of the action
when added to other past, present, and reasonably foreseeable future actions regardless of what agency
(federal or non-federal) or person undertakes such other actions. Cumulative impacts can result from
individually minor but collectively significant actions taking place over a period of time.” As the ROD
states, “nearly all downstream resources are dependent to some extent on the sediment resource,” and
the chosen alternative “meets the critical requirements of the sediment resource by restoring some of the
pre-dam variability through floods” (USDI 1996). Negative impacts from ongoing operation of the
dam are widely acknowledged throughout the EIS and the ROD. These impacts include habitat
changes brought by a lowered base level of the river, curtailment of seasonal floods, erosion of beaches
and sandbars, lowered water temperature of the river, and a host of other effects.

The 1996 ROD specifically calls for protection and monitoring of cultural resources in Glen Canyon
and Grand Canyon. The Adaptive Management Program (AMP) is one of the programs resulting from
the ROD. (Preservation is an AMP management goal that is reinforced through the current PA and
MRAP.) Cultural resources are highlighted in the Secretary’s “Basis for Decision,” where it is stated
that the decision process followed in choosing the preferred alternative included rejection of alterna-
tives with “unacceptable adverse effects on resources,” such as “long-term loss of sandbars leading to
the destruction of cultural resource sites.” The environmental commitments to be adopted under the
chosen alternative include a program designed specifically for cultural resources. Section VI, Part 2
states that
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cultural sites in Glen and Grand Canyons include prehistoric and historic sites and Native American
traditional use and sacred sites. Some of these sites may erode in the future under any EIS alternative,
including the no action alternative. Reclamation and the National Park Service, in consultation with Native
American Tribes, will develop and implement a long-term monitoring program for these sites. Any necessary
mitigation will be carried out according to a programmatic agreement written in compliance with the
National Historic Preservation Act.

GRAND CANYON PROTECTION ACT

As noted, the EIS and its associated ROD were an outcome of an initial order in 1989 by Interior
Secretary Lujan, which later was given statutory authority by the passage of the Grand Canyon
Protection Act of 1992 (GCPA). The GCPA represents an important turning point in the history of Glen
Canyon Dam. Prior to the GCPA, operation of the dam was designed to fulfill various laws, judicial
decisions, treaties, and compacts associated with water allocation and power generation—the “Law of
the River.” The GCPA ordered that dam operations be conducted to achieve a balance between fulfil-
ling legal obligations and protecting downstream resources. The GCPA did not necessarily provide a
new legal framework for accomplishing this objective. Instead, it mandated that this balance be sought
within existing legal frameworks, including federal laws such as NEPA and the National Historic
Preservation Act.

The GCPA accomplished a number of objectives regarding cultural resources. As noted, it authorized
the GCDEIS and its ROD, which ordered a long-term monitoring program and the development of a
Programmatic Agreement concerning dam operation and its effects on cultural resources. The Program-
matic Agreement, which was completed prior to issuance of the ROD, was included as an attachment to
the GCDEIS. With respect to long-term monitoring, the GCPA states that

long-term monitoring of Glen Canyon Dam shall include any necessary research and studies to determine the
effect of the Secretary’s actions under section 1804(c) on the natural, recreational, and cultural resources of
Grand Canyon National Park and Glen Canyon National Recreation Area.

The GCPA goes on to note that these monitoring programs shall be conducted as a cooperative process,
not unilaterally by a single agency or authority. Specifically, the Act calls for its monitoring programs
to be

established and implemented in consultation with (1) the Secretary of Energy; (2) the governors of the states
of Arizona, California, Colorado, Nevada, New Mexico, Utah, and Wyoming; (3) Indian tribes; and (4) the
general public, including representatives of academic and scientific communities, environmental organiza-
tions, the recreation industry, and contractors for the purchase of federal power produced at Glen Canyon
Dam.

Clearly, this provision of the GCPA establishes that its implementation with respect to cultural
resource monitoring is intended as a collaborative venture, with representation of multiple stake-
holders.

An additional and especially important provision of the GCPA is a subsection (Sec. 1802[c], the
Rule of Construction) indicating that the GCPA does not alter “the purposes for which the Grand
Canyon National Park or the Glen Canyon National Recreation Area were established,” nor does it
change “the authority and responsibility of the Secretary with respect to the management and
administration” of these two NPS units. Thus, fulfilling the GCPA is to be undertaken in accordance
with NPS responsibilities and policies related to maintaining the values for which the units were
created. As noted in Chapter 1, this language seems plainly to indicate that monitoring, mitigation,
and other programs dealing with cultural resources are to be conducted according to NPS policies
designed to protect and preserve the resources of Grand Canyon National Park.

NATIONAL HISTORIC PRESERVATION ACT

A vitally important piece of federal law that crosscuts and in many ways structures the RCMP is
the National Historic Preservation Act (NHPA), originally passed in 1966 (P.L. 89-665), and subse-
quently amended, most recently in 1992 (P.L. 102-575). NHPA is probably the most important single
piece of legislation that guides national goals, policies, and procedures for the protection of cultural
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resources. NHPA was passed in response to growing concerns in the mid-1960s that America’s cultural
heritage was being destroyed or degraded at an alarming rate. Among its many provisions, NHPA
created a system of State Historic Preservation Offices (Sec. 101[b]), greatly expanded the National
Register of Historic Places (Sec. 101[a]), and set up procedures for reviewing how the actions of federal
agencies might adversely affect historic properties (Sec. 106). NHPA also spells out the obligations of
federal agencies to inventory and preserve their historic properties (Sec. 110), and it creates incentives
for historic preservation in the form of grants, loans, and tax breaks (Sec. 101[e], 102-104, 112). Over the
years, various amendments to NHPA (e.g., P.L. 102-575) have added a greater role for Native Ameri-
cans and Native Hawaiians in its preservation efforts. Of particular importance are a set of 1992
amendments that, among other things, authorized tribal organizations to assume the functions of a
State Historic Preservation Office (Sec. 101[d][2-6], authorized National Register eligibility for
“properties of traditional religious and cultural importance to an Indian tribe or Native Hawaiian
organization” (Sec. 101[d][6][A]), mandated that federal agencies consult with Indian tribes or Native
Hawaiian organizations when the agency’s undertaking might affect properties having “religious or
cultural significance” (Sec. 101[d][6][B], and dedicated one seat of the Advisory Council on Historic
Preservation to a member of an Indian tribe or Native Hawaiian organization (Sec. 201[a]).

A crucial provision of NHPA is Section 106, which requires that all federal agencies consider the
impacts of their actions on cultural resources. In its entirety, Section 106 states that

the head of any federal agency having direct or indirect jurisdiction over a proposed federal or federally
assisted undertaking in any state and the head of any federal department or independent agency having
authority to license any undertaking shall, prior to the approval of the expenditure of any federal funds on
the undertaking or prior to the issuance of any license, as the case may be, take into account the effect of the
undertaking on any district, 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 Historic
Preservation established under Title II of this Act a reasonable opportunity to comment with regard to such
undertaking. '

Section 106 thus establishes a consultation process by which federal agencies shall make an inventory
of the historic properties potentially affected by their actions, determine whether these properties are
listed in or eligible for the National Register, assess potential adverse effects, and consult with the
appropriate authorities regarding the best course of action for preserving the properties. Under Section
106, no particular outcome is mandated as a result of this consultation process. Instead, Section 106
requires a collaborative process of consultation, so that federal agencies have a responsibility to subject
their actions, and any proposed mitigation measures, to review by the State Historic Preservation
Office, Tribal Historic Preservation Offices, and the Advisory Council on Historic Preservation.

The relationship between Section 106 and NEPA is, in principle, a simple one. According to current
Section 106 regulations (36 CFR 800.8), “Federal agencies are encouraged to coordinate compliance with
Section 106 and the procedures in this part with any steps taken to meet the requirements of the
National Environmental Policy Act.” The regulations go on to state that fulfillment of Section 106
responsibilities should be done as early as possible in the NEPA process, and that sufficient time
should be allotted to allow for public participation, analysis, and review so that the requirements of
both NEPA and Section 106 can be met. An agency official can use the EIS process of documentation and
public involvement in lieu of Section 106, provided that the official has notified the SHPO and the
Advisory Council in advance that this is intended (36 CFR 800.8{3}[c]).

Although Section 106 is by far the most important single mandate in NHPA, with respect to the
RCMP, other sections are important as well. Section 110, for example, requires that “the heads of all
federal agencies shall assume responsibility for the preservation of historic properties which are
owned or controlled by such agency.” In the context of the RCMP, this section thus directs agency offi-
cials of GRCA to comply with the specific provisions of Section 110, which detail agency responsibili-
ties to identify, evaluate, and nominate historic properties to the National Register; conduct preserva-
tion activities in consultation with other government agencies and Indian tribes; and conduct compliance
activities under Section 106 according to Section 106 implementing regulations as well as provisions of
the Native American Grave Protection and Repatriation Act (25 USC 3002[c]). The mandates of Section
110 clearly have implications for NPS management of archaeological sites and other cultural sites in
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Grand Canyon National Park, as well as compliance by Reclamation with Section 106 within GRCA.
The potential complications presented by this situation should be obvious, given that the RCMP is
assisting compliance by one agency (Reclamation) with Section 106, while attempting to fulfill the
responsibilities of a second agency (NPS) with respect to Section 110.

Section 101 of NHPA is also vitally important to the RCMP, as it details the requirements for fed-
eral agencies to take into account the concerns of Native American tribes regarding historic properties.
Section 101 legitimizes the concept of a special category of historic property, the “Traditional Cultural
Property” (TCP), originally defined in National Register Bulletin 38, by asserting that such properties
may indeed be included on the National Register. Section 101 also mandates consultation with Indian
tribes regarding properties that have been accorded “religious and cultural significance.” The Grand
Canyon and its archaeological sites are places of deep religious and cultural importance to a number of
Indian tribes and nations in the region, so the provisions of Section 101 unquestionably apply to the
activities of the RCMP.

The RCMP and Compliance with Section 106

As noted above, Section 106 is a process used by a federal agency to review the potential adverse
effects that its actions (“undertakings”) may have on historic properties. This process includes the
identification of historic properties, an evaluation of their potential eligibility for the National
Register, an assessment of possible effects of the proposed action, and consultation with appropriate
parties regarding proposed efforts to avoid or mitigate adverse effects. In the case of the RCMP, the
federal agency seeking compliance is Reclamation, and the undertaking is the operation of Glen Canyon
Dam. For the RCMP, much of the Section 106 process occurred during the initial GRCA-NAU archaeo-
logical survey of the river corridor, when an attempt was made to identify historic properties, evalu-
ate their potential eligibility for the Register, assess the potential effects of the operation of Glen
Canyon Dam, consult with the Arizona SHPO, propose a variety of mitigation measures, and develop a
PA with consulting parties.

An important element in compliance with Section 106 is the creation of various forms of agreement
documents to provide evidence of a federal agency’s fulfillment of its Section 106 responsibilities
(ACHP 1989:7). Agreement documents may take a variety of forms, but they generally fall into three
categories: a finding of No Adverse Effect, a Memorandum of Agreement, and (3) a Programmatic
Agreement. Procedures for completing agreement documents are spelled out in the regulations for Section
106 found at 36 CFR Part 800. For a variety of reasons, including a directive included in the ROD
(Section VI[2]), Reclamation compliance with Section 106 is recorded in the form of a Programmatic
Agreement (PA) completed in 1994 (USDI et al. 1994).

There are many issues involved in Section 106 compliance and the contribution of the RCMP to that
effort. The discussion below focuses on some of the key issues involved in most Section 106 compliance
actions, as detailed in the regulations for Section 106 (36 CFR 800.3-7). This discussion evaluates the
contribution of the RCMP to Reclamation compliance.

Identification of Historic Properties

Most of the identification phase of compliance was completed during the GRCA-NAU archaeolog-
ical survey of 1990-91. This survey and its associated report (Fairley et al. 1994), conducted according to
the Secretary of the Interior’s Standards and Guidelines for Archaeology and Historic Preservation
(USDI 1983), recorded the location, contents, extent, and condition of 475 archaeological sites in the
river corridor, as well as 489 isolated occurrences of artifacts and features. This survey was intense and
thorough, recording a large volume of high-quality information. The methods and results of the survey,
the scope of its identification efforts, its level of effort, and other aspects were reviewed and approved
by the AZSHPO, officials of NPS, Reclamation archaeologists, participating tribes, and professional
peers. Survey results were published in 1994 (Fairley et al. 1994), and the data it produced formed the
nucleus of consideration of cultural resources in the EIS (USDI 1995). Two additional sites have been
located in the river corridor since the initial survey, and these have been incorporated into the RCMP
and its Section 106 compliance activities.
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Evaluation of Significance

As part of the initial survey, individual sites were evaluated for potential eligibility for inclusion
in the National Register of Historic Places. During the survey, 336 sites were considered to be within
‘he area of direct, indirect, or potential impacts from operation of the dam. The Arizona SHPO
e¢valuated these sites for National Register eligibility, concluding on the basis of survey information
that 313 were eligible, 14 were not, and 9 could not be evaluated without testing (Lerner 1991a). Later,
the nine sites were evaluated, with four of them determined to be potentially eligible for the Register
after testing (Leap 1994c). Seven additional Register-eligible sites were later added to the list of sites
potentially affected by dam operations. These eligibility determinations, along with evaluation of
significance of sites subsequently discovered, form the basis for compliance actions to date. (Note that
RCMP staff members are concerned only with 264 of these sites.) As discussed in Chapter 3, National
Register eligibility determinations can be upgraded and refined based on current data from the RCMP.
These same sites can also be declassified as Register eligible based on new data acquired through the
monitoring program (testing). An example of this is site C:13:356. It was tested in 1999 for site signifi-
cance and was determined non-eligible for National Register listing. However, a reconsideration of
eligibility does not alter the basic conclusions derived from the original survey regarding the density of
significant cultural resources within the river corridor that are potentially affected by dam operations.

Undertakings and the Area of Potential Effect

. To assess the potential effects of a federal agency undertaking on historic properties, it is necessary
to define the undertaking and the overall area within which impacts might occur. For Section 106,
under current regulations, an undertaking means

any project, activity, or program that can result in changes in the character or use of historic properties, if
any such historic properties are located in the area of potential effects. The project, activity, or program must
be under the direct or indirect jurisdiction of a federal agency or licensed or assisted by a federal agency.
Undertakings include new and continuing projects, activities, or programs and any of their elements not
previously considered under section 106 (36 CFR 800.2[o]).

The Area of Potential Effect (APE) represents the physical location where impacts may occur. Current
regulations (36 CFR 800.16) for Section 106 define this area as

the geographic area or areas within which an undertaking may directly or indirectly cause changes in the
character or use of historic properties, if any such properties exist. The area of potential effects is influenced
by the scale and nature of an undertaking and may be different for different kinds of effects caused by the
undertaking.

According to current regulations, decisions regarding the APE are arrived at through a process of
consultation involving the agency official and the SHPO or THPO (36 CFR 800.4[a]). Generally, the
APE is defined broadly, so that it may encompass not only areas of direct impact, but areas of indirect,
cumulative, or potential impact as well.

During the original survey, an area reaching from the Colorado River to the estimated pre-dam
maximum river flood level at 300,000 cfs was adopted as the working definition of the APE. Subse-
quently, the RCMP and the PA program as a whole has refined its understanding of the APE based on
the maximum flow that could be released by Glen Canyon Dam. According to the Department of the
Interior’s Office of the Solicitor and the GCDEIS, “dam operational works are capable of releasing
approximately 256,000 cfs in flows”(Loveless 1999:5). The RCMP therefore has adopted the level
represented by a potential 256,000 cfs flow as the maximum level for the area of potential effect by dam
operations on downstream cultural resources. This has not resulted in any significant change in the
number of sites considered within the sample to be monitored, nor has it changed monitoring procedures.
The initial survey and subsequent monitoring were based on the identified flood plain of the Colorado
River, not an absolute ¢fs number or elevation. Reclamation models have not provided the accuracy to
define the specific cfs or elevation for flows above approximately 45,000 cfs. Because of this, the
absolute numbers are less important than the geomorphic setting identified in the field.

For the RCMP, the APE has been defined previously with definitions of direct, indirect, and
potential impacts as they were carefully identified on the original survey (Fairley et al. 1994) and as
they have been subsequently refined using data from the ongoing monitoring project and associated
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geomorphological studies (Hereford 1993, 1996; Hereford et al. 1993, 1995, 1996a, 1996b; Thompson et
al. 1998). A universal definition of potential areas of impact for all resources potentially affected by
operation of Glen Canyon Dam probably cannot be defended either empirically or according to the

legally mandated consultation guidelines established by either the GCPA or Section 106 regulations.

Given that geomorphological studies have documented significant erosional processes unrelated to
maximum river levels, the potential high-water mark of dam releases is probably less important for
defining the APE than empirically documented direct and indirect impacts under dam operations. That
is, the APE should be defined based on field studies documenting direct, indirect, or potential impacts
from both the daily and cumulative effects of dam operation, rather than an arbitrary potential high-
water mark. Monitoring is called for in the GCPA and ROD based on daily and cumulative effects of
dam operations. In many ways, any disputes over the correct high-water mark misses the major point
established by the RCMP and geomorphological studies, namely that effects of dam operations on
cultural resources are recognizable, highly variable, and dependent on geographical location, geo-
morphic setting, existing environmental conditions, site contents, and other factors.

Any attempt to redefine the existing APE will need to acknowledge that regulations for Section 106
require that the APE be defined through consultation between the agency official and the SHPO. It
should also be noted that nowhere in NHPA or the Section 106 regulations is there a mandate to make
the APE for cultural resources correspond with impact areas defined for natural resources (see Council
1999:32 for further acknowledgment of this by the Committee on Grand Canyon Monitoring and
Research). In fact, there is no logical reason why Section 106 compliance should operate within the
same boundaries identified for monitoring or mitigating impacts to natural resources. Management
principles, methods, and objectives for cultural and natural resources are often quite different and are
not necessarily pursued in concert. Many reasons can be cited for considering the APE for cultural
resources separately from the zones of impacts for natural resources. Among these are that the locations
and contents of cultural resources are structured by systems of human behavior that ignore or defeat
environmental factors that constrain elements of natural biological systems, and the processes that
adversely affect cultural resources are often highly dependent on the nature of the resource itself and
its specific geographic, geomorphological, and cultural landscape setting. Impacts to cultural resources
are therefore often unrelated to many of the habitat issues relevant to natural resource integrity, and
impacts to cultural resources—e.g., changed patterns of visitor behavior, side-canyon erosion induced by
a lowered river base level, or depletion of sediments that once protected archaeological features—may
be unique to this type of resource. In this regard, RCMP data on physical and visitor-related site
impacts, and geomorphological studies relevant to site erosion, provide a fruitful empirical basis for
clarifying and justifying the APE, should this become necessary.

Adverse Effects

A central concept in the Section 106 process is that of “adverse effect” to historic properties poten-
tially eligible for the National Register. Several potential types of adverse effect are defined in
current Section 106 regulations, including but not limited to the following:

*  Physical destruction of or damage to all or part of the property.

. Alteration of a property, including restoration, rehabilitation, repair, maintenance, stabilization,
hazardous material remediation, and provision of handicapped access, that is not consistent with
the Secretary’s Standards for the Treatment of Historic Properties (36 CFR part 68) and applic-
able guidelines.

*  Removal of the property from its historic location.

*  Change of the character of the property’s use or physical features within the property’s setting
that contribute to its historic significance.

* Introduction of visual, atmospheric, or audible elements that diminish the integrity of the
property’s setting that contribute to its historic significance.

*  Neglect of a property that causes its deterioration, except where such neglect and deterioration
are recognized qualities of a property of religious and cultural significance to an Indian tribe or
Native Hawaiian organization.
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* Transfer, lease, or sale of property out of federal ownership or control without adequate and
legally enforceable restrictions or conditions to ensure long-term preservation of the property’s
historic significance (36 CFR Part 800.5).

When considering the operation of Glen Canyon Dam, by far the most common and destructive form of
adverse effect is the first one cited above, “physical destruction of or damage to all or part of the
property.” Other adverse effects must also be considered, especially with respect to remedial actions
that might be taken to mitigate effects of dam operations. Since the original survey of 1990-91, the
RCMP has documented on each monitoring trip the physical condition of sites monitored. This database
can be used to summarize the potential effects of dam operations and integrate them with both Section
106 and NEPA legal requirements.

For daily effects, the APE has been defined as reaching up to the 256,000 cfs level. According to the
final EIS on the operation of Glen Canyon Dam (USDI 1995:70), “The amount of water and its pattern of
release directly or indirectly affect physical, biological, cultural, and recreation resources within the
river corridor.” A number of archaeological sites located within or adjacent to the area of regulated
river flows have been recently damaged or destroyed by erosion (Fairley et al. 1994; Hereford 1993;
Jones 1986a). This apparent acceleration of erosion suggests a relationship between daily flows and
cultural resource condition within the direct impact zone along the river corridor.

At the time of the GRCA-NAU archaeological survey, it was proposed that 33 sites were adverse-
ly affected by direct impacts from dam operations (Fairley et al. 1994). However, as flow regimes
change between seasons, as the river channel and its sediments change, or in the event of beach habitat
building flows, the number of sites experiencing direct impacts can change. For example, during the
1990-91 survey, direct impacts to site C:13:291 were not acknowledged. However, during the beach
habitat building flows of 1996, water releases of up to 45,000 cfs resulted in direct adverse impacts to
this site (Balsom and Larralde 1996). A similar case was represented by site C:06:005 (Balsom and
Larralde 1996). Conversely, some sites that were initially identified on the survey as subject to direct
effects of dam operations (e.g., site C:02:094) may not now be experiencing direct impacts. In any event,
the monitoring program pursued by the RCMP is designed to regularly assess the potential adverse
effects of daily dam operations.

Cumulative effects of dam operations result in successional changes to cultural resources. The RCMP
focuses on three long-term or cumulative effects from dam operations: a lowered base level of the river,
a reduced supply of sediment, and a lack of sediment-laden seasonal floods. These three cumulative
effects have all altered the pre-dam alluvial terraces containing cultural resources. The GCDEIS notes
that “sediment is critical for stabilizing archaeological sites” (USDI 1995:72). Geomorphological
research (e.g., Hereford 1993, 1996; Hereford et al. 1993, 1995, 1996a, 1996b; Lucchitta 1990, 1991;
Lucchitta et al. 1995a, 1995b; Thompson et al. 1998) has provided credible evidence that the existence
of the dam has lowered the base level of the river and accelerated erosional processes at archaeo-
logical sites. According to Hereford (Hereford et al. 1993), “sediment depletion has altered the
erosional balance of the river corridor. One possible effect of this depletion is increased erosion by the
streams that drain the terraces along the river.”

Prior to construction of Glen Canyon Dam, the base level of streams along the river corridor was
maintained at a higher topographic level by deposition during floods. The depositional level of the
post-dam river is substantially lower (Hereford et al. 1993). Pre-dam annual flooding provided a
depositional barrier of sediment, which prevented some gullies and arroyos from draining to the river.
These lower terraces can no longer be maintained because of dam operations. Erosion of the higher pre-
dam terraces by gully formation and arroyo cutting will continue unless preservation measures are
implemented on a site-specific basis.

In the absence of seasonal floods, runoff is no longer contained on the alluvial terraces; runoff is now
free to drain onto the next lower terrace. As gullies and arroyos reach the river at its new lowered base
level, the gullies themselves are downcutting within the drainage channels to reach the new base
level. As stated in the EIS, “arroyo cutting of even the lowest terraces indirectly causes erosion of
higher terraces, exposing and eroding archaeological remains” (USDI 1995).

The absence of sediment deposition comparable to pre-dam times has adversely affected river
corridor cultural resources by slowly eroding away protective barriers between these resources and the
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river channel. Riverbed sand, sandbars, high terraces, debris fans, rapids, and lake deltas have all
been affected in some way by the existence and operation of the dam (Hazel et al. 1999; Kaplinski et al.
1997; USDI 1995). Alluvial terraces once buffered from erosion by the existence of channel-margin
sandbars have become susceptible to artificially accelerated erosion. And, as noted by Thompson et al.
(1998:6), “the size and characteristics of channel-margin sand bars along the river are of critical
importance in determining rate and extent of erosion of cultural sites.”

Most of the cumulative adverse effects related to geomorphic processes cannot be perceived over a 6-
month interval of monitoring. Only three sites on the RCMP monitoring schedule are believed to show
short-term changes detectable within a 6-month time frame. The majority of sites monitored by the
RCMP are thus on a proposed 3- to 5-year visitation schedule, reflecting the conclusion that cumulative
change is best observed within a 3- to 5-year time span. However, due to the experimental nature of
this program and the necessity of checking these recommendations against the actual field conditions of
sites, to accept a rigid 3- to 5-year visitation schedule without further documentation of the actual
rates of potential adverse effects might not be appropriate.

Another category of potential cumulative adverse effect from dam operations is visitor-related
impacts. Due to the issuance of permits by GRCA for backcountry hiking and commercial and private
boating, GRCA does acknowledge that not all visitor-related impacts are caused by dam operations;
however, some are. To interpret when, where, and to what degree visitor-related impacts occur, the
RCMP has recorded these impacts when applicable. This accumulated data also fulfills a provision of
the MRAP stating that “sites which have high potential for adverse impacts due to non-geomorpho-
logical factors such as changing river camp or visitor access locations will be monitored as needed”
(USDI 1997a, Part II B). Data collected through the RCMP have also been used to supplement other
visitor-related studies conducted within the river corridor. GCMRC and others are conducting research
on visitor-related impacts related to dam operations.

Preliminary information from two studies (Stewart 1998; Kearsley and Warren 1993) and personal
observations by several experienced Colorado River boat operators suggest that commercial trips now
camp repeatedly at the same beaches because access to these beaches is made predictable by the
relatively narrow range of water levels released by the dam. As a result, not only do these trips camp
at the same beaches, they repeatedly take the same hikes and visit the same attraction sites, both
natural and cultural. Because there are no dramatic changes anticipated in river levels, trip operators
evidently have come to rely on particular beaches, depending on the number of passengers on the trip.
Prior to construction of the dam, it appears that seasonal fluctuations in river levels distributed visitor
impacts across a wider variety of camping locations, resulting in less regular concentration of visitors
and their associated impacts, such as foot traffic (see Chapter 10).

Cumulative impacts from visitors take several forms. The creation of visitor trails is probably the
most common impact observed by the RCMP. These trails can be highly destructive because they result
in compaction of sediments, which in turn concentrates runoff and leads to the formation of gullies and,
ultimately, arroyos. At a certain point in their development, entrenched trails become extremely
difficult to treat, and they may serve as conduits for surface runoff into side canyons or directly into the
river. Fortunately, through cooperative efforts between GRCA and the RCMP staff, most trails at river
corridor cultural sites are either regularly maintained or have been successfully obliterated.

Collection piles are another form of adverse effect from the actions of visitors. Collection piles
consist of artifacts removed from their original context and placed in concentrations at various locations
around a site. Collection piles threaten the integrity and information potential of archaeological sites
by removing artifacts from their original spatial locations and re-combining them at locations far
removed from their original contexts. This destroys the ability of archaeological researchers to make
valid inferences about the spatial structure of site activities based on the distributions and associations
of surface artifacts. Furthermore, by drawing attention to the artifacts, collection piles may encourage
some visitors to remove artifacts from the site.

Certainly, the topic of visitor impacts and the role of dam operations in causing or concentrating
these impacts deserves additional study. It would appear, based on information gathered so far, that
many visitor impacts are indeed related to river levels associated with dam operations, and thus are a
cumulative impact that falls within the provisions of Section 106. Until these issues are clarified, the
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RCMP continues to make relevant observations on visitor impacts during its monitoring activities, and
trail work will continue cooperatively between GRCA and RCMP personnel.

Tribal Consultation

NHPA contains several sections that require federal agencies to solicit and consider the opinions of
Native Americans and Native Hawaiians when conducting an undertaking that may affect historic
properties of interest to them, especially those having religious and cultural importance. According to
current regulations, a federal agency is required “to consult with any Indian tribe or Native Hawaiian
organization that attaches religious and cultural significance to historic properties that may be
affected by an undertaking” (36 CFR 800.2[c][3]). The timing and nature of this consultation is specified
as follows:

The agency official shall ensure that consultation in the Section 106 process provides the Indian tribe or
Native Hawaiian organization a reasonable opportunity to identify its concerns about historic properties,
advise on the identification and evaluation of historic properties, including those of traditional religious
and cultural importance, articulate its views on the undertaking’s effects on such properties, and participate
in the resolution of adverse effects. It is the responsibility of the agency official to make a reasonable and
good faith effort to identify Indian tribes and Native Hawaiian organizations that shall be consulted in the
Section 106 process. Consultation should commence early in the planning process, in order to identify and
discuss relevant preservation issues and resolve concerns about the confidentiality of information on
historic properties.

The regulations further stipulate that “consultation with Indian tribes should be conducted in a
sensitive manner respectful of tribal sovereignty,” should be pursued in a “government-to-government”
fashion, and “should be conducted in a manner sensitive to the concerns and needs of the Indian tribe or

800.2[c][3][iv]) that “frequently historic properties of religious and cultural significance are located on
ancestral, aboriginal, or ceded lands” that are not currently within the boundaries of tribal lands. This
is certainly true for Grand Canyon National Park and the cultural resources monitored by the RCMP.
Perhaps no other place on earth is as important as the Grand Canyon to such a diverse group of native
cultures, and the just-cited part of the Section 106 regulations indicates a special responsibility on the
part of Reclamation and the NPS (Section 110) to consult with tribes having an interest in the
significant cultural properties potentially affected by the operation of Glen Canyon Dam. To carry out
consultation in a respectful and meaningful manner, current regulations (36 CFR 800.2[c]{3][v]) indicate
that “an Indian tribe or Native Hawaiian organization may enter into an agreement with an agency
official that specifies how they will carry out responsibilities under this part, including concerns over
the confidentiality of information.” An existing agreement that has served aspects of this function for
the RCMP is the “Programmatic Agreement on Cultural Resources ... Regarding the Operations of the
Glen Canyon Dam.” This agreement is discussed below.

The Programmatic Agreement

A fundamental document that provides evidence of Reclamation’s compliance with Section 106,
including aspects of tribal consultation, is the Programmatic Agreement (PA) of 1994 (USDI et al. 1994),
signed by officials from Reclamation, the Arizona SHPO, the executive director of the Advisory
Council on Historic Preservation, the National Park Service (regional directors for both the former
Western and Rocky Mountain regions) and representatives of the Hopi Tribe, the Hualapai Tribe, the
Kaibab Paiute Tribe, the Navajo Nation, the Paiute Indian Tribe of Utah (for the Shivwits Band), and
the Pueblo of Zuni. Implementation of this agreement fulfills federal agency responsibilities for Section
106 of NHPA relative to Glen Canyon Dam operations.

The PA ratifies a number of important issues relevant to Section 106 compliance. Among these, it
states that the legal authority for the PA derives not only from NHPA, but also from the Secretary of
the Interior’s directive to prepare an EIS for the operation of Glen Canyon Dam and the GCPA’s
language ordering continued monitoring and management of resources within the area of the dam’s
effects. The PA also states that Reclamation is the lead agency for Section 106 compliance regarding
the impacts of Glen Canyon Dam, and it notes that Reclamation has acknowledged potential adverse
effects on cultural resources from dam operations. The PA declares further that “given their mutual
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responsibilities [Section 106 and Section 110 of NHPA, respectively], Reclamation and the NPS have
determined to coordinate their respective roles in the management and consideration of historic
properties which may be affected by the Program [i.e., operation of Glen Canyon Dam].”

It is in the PA that specific responsibilities of Reclamation are spelled out with respect to Section
106 compliance regarding dam operations, and it is from the PA that much of the program pursued by
the RCMP derives. The PA identifies more than 300 National Register-eligible properties within the
APE that are potentially subject to monitoring and remedial action. (This has since been refined to 264
sites within GRCA and 53 sites in GRCA.) The PA also recognizes that additional identification and
evaluation of properties should take place within the APE, and it directs Reclamation and the NPS to
conduct appropriate studies to identify Traditional Cultural Properties within the APE.

Section 2 of the PA is devoted to specifics of monitoring and remedial action. According to the PA,

Within three months of the execution of this Programmatic Agreement, Reclamation and the NPS, in
consultation with the SHPO and Tribes, shall develop a Plan for monitoring the effects of the Glen Canyon
Dam operations on historic properties within the APE and for carrying out remedial actions to address the
effects of ongoing damage to historic properties. The purpose of the Monitoring and Remedial Action Plan
shall be to generate data regarding the effects of dam operations on historic properties, identify ongoing
impacts to historic properties within the APE, and develop and implement remedial measures for treating
historic properties subject to damage (Section 1[a]).

Further efforts to identify and evaluate previously undiscovered properties are also called for in a
formal plan, and specific measures for remedying adverse effects are identified:

The Monitoring and Remedial Action Plan (Plan) shall provide for the identification and evaluation of
previously unrecorded properties overlooked by previous surveys or exposed subsequent to the surveys,
and include measures by which any adverse effects identified during the monitoring effort shall be avoided
or minimized. Remedial measures shall be implemented to mitigate ongoing adverse effects and may include,
but not be limited necessarily to, bank stabilization, checkdam construction and data recovery, as appro-
priate. The Plan shall specify an expedited consultation process among the parties to this agreement to
accommodate situations requiring remedial actions.

A third section of the PA, “Management,” directs the NPS and Reclamation to combine forces so that
the two agencies may fulfill their mutual responsibilities under NHPA. A key element of this
collaboration was specified in a Historic Preservation Plan (USDI et al. 1997):

Reclamation and the NPS shall incorporate the results of the identification, evaluation, and monitoring and
remedial action efforts into a Historic Preservation Plan (HPP) for the long-term management of the Grand
Canyon River Corridor District and any other historic properties within the APE. The HPP shall be
developed in consultation with the parties to this Programmatic Agreement.!

Although the PA states that “the development, and review of the HPP shall be completed prior to the
issuance of a Record of Decision for the GCD-EIS, or December 1994, whichever comes first,” an HPP has
not yet been finalized. A final draft HPP was prepared jointly by Reclamation and the NPS in June,
1997, but this collaborative effort has recently been rejected by Reclamation and a new, noncollabora-
tive document has been proposed in its place (Coulam 1998). An HPP therefore still has not been
completed, and prospects and timelines for completion are currently unclear.

Another stipulation of the PA acknowledges the special nature of this project by highlighting the
need for collaboration in pursuing compliance with both Section 106 and Section 110 of NHPA. As noted
previously, the RCMP is unusual and cannot be considered a routine Section 106 compliance project
because of the various legal requirements that guide the specifics of compliance in this instance (e.g.,
the EIS, the ROD, and the GCPA), and because compliance is sought by one agency (Reclamation)
within the jurisdiction of a second agency (NPS) bound by stringent preservation requirements. The PA
acknowledges as much by stating that

1Although the PA states that “the development, and review of the HPP shall be com&leted prior to the issuance of a
Record of Decision for the GCD-EIS, or December 1994, whichever comes first,” an HPP has not yet been finalized. A
final draft HPP was jointly prepared by Reclamation and NPS in June, 1997, but this collaborative effort has recently
been rejected by Recfamation and a new, non-collaborative document has been proposed in its place (Coulam 1998).
An HPP therefore still has not been completed, and prospects and timelines for completion are currently unclear.
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the HPP shall integrate Reclamation’s lead agency role pursuant to Section 106 of the' Act and the NPS’s
stewardship role pursuant to Section 110 of the Act. Specifically, the HPP shall provide management
direction responsive to the NPS’s responsibilities under Sections 110(a)(1) and 110(a)(2); and NPS’s and
Reclamation’s responsibilities under Sections 110(b) and 110(d).

To date, implementation of the PA has largely taken place smoothly and in collaborative fashion,
despite the potential for conflicts inherent in the overlapping jurisdictions and compliance
responsibilities f Reclamation and NPS.

OTHER RELEVANT LEGAL REQUIREMENTS AND POLICIES

Many other national laws, regulations, and executive orders also constrain and guide the RCMP.
Because GRCA-NAU archaeological crews are operating within the boundaries of a national park, all
relevant legislation, regulations, and orders that guide NPS treatment of cultural resources must be
followed. As the federal agency charged with setting policies and standards for other agencies, NPS
has an especially rigorous set of standards regarding their stewardship of cultural resources. Thus, the
RCMP and its associated actions cannot be viewed as philosophically or procedurally equivalent to
Section 106 actions on other federal lands. The project is indeed special in the sense that Section 106
compliance takes place within a jurisdiction where special rules and policies are in force that seek
protection of resources so that the values leading to creation of Grand Canyon National Park can be
preserved.

A listing of many of the laws, policies, and other legal considerations guiding the RCMP has been
provided in the GCDEIS, under the heading “Authorities and Institutional Constraints” (USDI 1995:8—-
10). Among the most important pieces of general legislation guiding the cultural resource management
philosophy of the RCMP is the National Park Service Act of 1916 (P.L. 64-235; also referred to as the
Organic Act), which established the NPS and required this agency to manage its properties so as to
“conserve the scenery and the natural and historic objects and the wildlife therein and to provide for
the enjoyment of the same in such manner and by such means as will leave them unimpaired for the
enjoyment of future generations.” The general spirit of the Organic Act is reflected in the proclamations
and laws that initially created and later expanded Grand Canyon National Park. Among the most
important of these were the initial proclamation that designated the Grand Canyon as a National
Monument in 1908, and acts passed by Congress in 1919 (40 Stat. 1175) and 1975 (16 USC 228a), which
enlarged its boundaries and stated or expanded its purpose. These proclamations and laws recognized
the unique nature of the Grand Canyon and strongly emphasize the significance of the park and the
need for its preservation.

Within the jurisdiction of GRCA, the RCMP is guided by numerous laws and statements of policy
that pertain to the study, management, preservation, and treatment of cultural resources within a unit
of the NPS. The most comprehensive guidance is provided by the NPS “Cultural Resource Management
Guidelines” (USDI 1997b), which contains detailed information on NPS policies, standards, and
procedures with respect to cultural resources, including general philosophy. It also provides guidance
for research methods and standards, the planning process, approaches to stewardship, Section 106
compliance, and management of archaeological resources, cultural landscapes, structures, and
ethnographic resources. The tone of NPS-28 is set in the following statement:

As custodian of the national park system, the National Park Service is steward of many of America’s most
important natural and cultural resources. It is charged to preserve them unimpaired for the enjoyment of
present and future generations. If they are degraded or lost, so is the park’s reason for being (USDI 1997b:1).

Regarding management of archaeological resources, NPS-28 strongly advocates a policy of in situ
preservation in its definition of management standards:

Park archaeological resources are left in situ and undisturbed, unless removal of artifacts or intervention
into cultural material is justified in the planning process by preservation, treatment, protection, research,
interpretation, or development requirements. They are preserved in a stable condition to prevent
degradation and loss of research values or in situ exhibit potential (USDI 1997b:1).

Another statement of the NPS policy of in situ preservation can be found in NPS Management Policies,
which declares that “all cultural resources will be protected and preserved in their existing condition.”
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More specific guidance regarding the treatment of archaeological resources, objects, structures, and
other cultural resources within the care of NPS is provided by the Secretary of the Interior’s Standards
and Guidelines for Archaeology and Historic Preservation, authorized by Section 110 of NHPA and
published in the Federal Register (Vol. 48, No. 190; see also 36 CFR Part 61). These standards pertain to
preservation planning, development of historic contexts, identification of historic properties, research
designs, archival studies, field surveys, evaluating site significance, documentation of historic prop-
erties, photography, preparation of reports, and a host of other issues involved in archaeological and
preservation-related activities. The standards included in this document are not regulatory nor do they
set or interpret agency policy (USDI 1997b:197). Instead, they are “intended to provide technical
advice about archaeological and historic preservation activities and methods” so that there can be a
more systematic approach to preserving the nation’s cultural heritage (USDI 1997b:197). Staff members
of the RCMP are familiar with the Secretary’s Standards and Guidelines, and apply them to all
project activities.

Many other laws, regulations, orders, and directives also guide the activities of the RCMP. The
Archaeological Resources Protection Act (ARPA) of 1979 (P.L. 96-95) and its associated regulations (43
CFR Part 7) provide a legal framework for authorizing archaeological excavations and other activities
on federal lands; the Native American Grave Protection and Repatriation Act of 1990 (P.L. 101-601)
and its associated regulations (43 CFR Part 10) provide for the protection and repatriation of Native
American graves, human remains, funerary objects, sacred objects, and objects of cultural patrimony on
federal lands. The regulations found at 36 CFR Part 63 (related to NHPA and Executive Order 11593)
govern eligibility standards for inclusion in the National Register of Historic Preservation, and
Executive Order 13007 (“Indian Sacred Sites,” 61 FR 26771) directs federal land management agencies
“to accommodate access to and ceremonial use of Indian sacred sites by Indian religious practitioners and
to avoid adversely affecting the physical integrity of such sacred sites,” to the extent that this is
practicable, lawful, and does not conflict with essential agency functions (USDI 1997b:194). Other legal
restrictions or constraints may also apply, depending on the specific issue involved.
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CHAPTER 3. NATIONAL REGISTER ELIGIBILITY:
SIGNIFICANCE AND INTEGRITY OF GRAND CANYON RIVER CORRIDOR SITES

Christian E. Downum and Duane C. Hubbard

Eligibility for inclusion in the National Register of Historic Places is a crucial aspect of the Section
106 review process under NHPA. Section 106 review applies to historic properties that are potentially
affected by a federal agency’s undertaking and are on or potentially eligible for inclusion in the
National Register. Thus, establishing Register eligibility is a key part of the Section 106 compliance
process.

To comply with NEPA and Section 106 of NHPA, the GRCA-NAU archaeological survey of 1990-91
performed an assessment of the National Register eligibility of sites discovered on the survey; in fact,
National Register eligibility documentation and assessment was identified as one of the five principal
objectives of the survey (Fairley et al. 1994:1). The GRCA, Reclamation, and others associated with
the planning and implementation of this survey recognized that Register eligibility would be a key
issue in seeking compliance with NHPA's Section 106, and thus with fulfilling the requirements of the
EIS as ordered by Interior Secretary Lujan in 1989. To this end, a portion of the field recording form for
the GRCA-NAU survey was devoted to a field and laboratory assessment of the National Register
eligibility of each site.

Reflecting the fact that the Grand Canyon has significant historic as well as prehistoric sites, the
1990-91 National Register eligibility assessment was performed separately for historic and prehistoric
sites, although a Determination of Eligibility was done for all properties together. A chapter in the
original survey report (Coder 1994) was devoted specifically to the historical cultural resources of the
river corridor, including a listing of sites, a summary of their contents, and the criteria under which
they could potentially be nominated to the National Register (Coder 1994:145-146, Table 25). Historic
sites were considered eligible under a variety of potential criteria, most commonly A and D, but also
occasionally B and C (see below).

Evaluation of Register eligibility of prehistoric sites resulted in the determination that Criterion
D was the most appropriate category. Documentation of National Register eligibility was provided to
the Arizona SHPO in two forms: a copy of the final river corridor survey report, which included
summary descriptions of each of the 336 archaeological sites found in the river corridor survey area
(Fairley et al. 1994: Appendix 1), and a copy of the original page of the survey site recording form,
which recorded a verbal description of the site’s National Register eligibility.

This documentation was sufficient for the Arizona SHPO, who concurred with most of the National
Register eligibility recommendations made by the GRCA-NAU archaeological survey staff (Howard
1991). Additional sites have since been discovered within the river corridor, and much additional
information has been gathered that is relevant to the issue of National Register considerations of
significance and integrity. As a result of further work by RCMP, the following sites were tested for
significance and were found eligible: B:11:284 (Leap 1996c), A:15:035, B:11:278, and G:03:065 (Leap
1994c¢). Additional sites added to the list which Arizona SHPO found to be eligible for inclusion include
Reclamation engineering sites C:09:065, C:09:083, C:09:088, G:02:100, G:02:101, G:02:102, G:02:106 (Leap
1994c).

We propose, therefore, that the river corridor of the GRCA be nominated to the National Register
as a Multiple Property Area. The benefits of this nomination would be immediate and direct. According
to U.S. National Park Service policy, any consideration of the integrity of an historic property must be
linked with the significance of that property as stated through an historic context (USDI et al. 1997;
see also NRB15:Section VIII, “How to Evaluate the Integrity of a Property”). Consideration of
integrity without significance (as established via historic context) is a meaningless exercise, because
“integrity only has meaning insofar as it is a reflection of a historic property’s ability to convey its
significance” (NRB 15:Section VIII). Thus, a developed historic context is essential to rational (and,
according to the NPS, procedurally correct) evaluation of integrity.
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So far, the RCMP has evaluated the integrity of sites on a comparatively informal basis by relying
on the generalized significance assessments provided by the initial river corridor inventory survey
evaluations and SHPO concurrence, and the outcomes of tribal consultations during the ongoing moni-
toring program. Formal nomination of river corridor sites to the National Register would have the
crucially important benefit of formalizing the significance of river corridor sites, while minimizing or
eliminating wasteful debates regarding the significance and integrity of individual sites or sets of sites.
A formal nomination as proposed in this chapter would also avoid the problem of subordinating tribal
values to scientific research questions (Leone and Potter 1992). The approach suggested here involves
developing a context that not only focuses on research questions, but also gives equal weight to tribal
values and belief systems as they relate to specific sites (Dongoske et al. 1997). Successful completion of
a National Register nomination for river corridor sites would create a ratified, formal document clearly
stating the criteria under which individual sites are considered to have significance and integrity. Any
future challenges would have to be pursued through a set of rigorous, formal, and public procedures for
“de-listing” the sites from the Register.

THE NATIONAL REGISTER AND ELIGIBILITY CRITERIA

The National Register of Historic Places is the nation’s listing of the districts, sites, buildings,
structures, and objects that are significant to our prehistory and history (National Register Bulletin
[NRB] 15:Preface). In 1935, the Historic Sites Act (P.L. 74-292) authorized the Secretary of the Interior
to create a program to identify and recognize properties of national significance via the National
Historic Landmarks listing. In 1966, NHPA authorized the Secretary to expand this recognition to
include properties of state and local, as well as national, significance. The National Register thus
serves as the official list of properties that are recognized as having importance in terms of American
history, architecture, archaeology, engineering, and culture (NRB 15:Preface).

Only a tiny fraction of the significant historic properties in the U.S. have ever been formally
nominated to the National Register. Recognizing this fact, Section 106 compliance is mandated for
properties in, or eligible for inclusion in, the National Register. Thus, it is not necessary that a property
actually be listed in the Register. Instead, a formal evaluation of potential eligibility for the Register
is required, usually at a level of thoroughness and detail that is considerably less than that required
for a formal nomination. It is at this level—preliminary eligibility documentation and evaluation
sufficient for Section 106 compliance—that the RCMP currently operates.

There are several key concepts for determining eligibility for the National Register. One is His-
toric Context, which is a statement of the significance of a property in terms of themes, geographical
limits, and chronological periods (i.e., “theme, place, and time”; NRB 16:Part V). A Historic Context
provides the framework within which an individual property can be judged according to its contri-
bution to the history, architecture, archaeology, engineering, or culture of an area. Another important
aspect of Register eligibility is that of Integrity, which is defined as “the ability of a property to
convey its significance” (NRB 16:Part VIII). Integrity is not necessarily the same thing as the condition
of a property. Rather, integrity is related to whether or not a property retains the physical character-
istics, including contextual associations, that embody its significance (NRB 16:Part VIII; see also USDI
1997b:10-11). Eight aspects of integrity have been identified, including location, design, setting,
materials, workmanship, feeling, association, and, for properties eligible for their contribution to
historic and prehistoric research questions, “the property’s potential to yield specific data that add-
ress important research questions” (NRB 16:Part VIII). It is also important to note that the National
Register generally excludes certain types of properties, including those that are primarily religious in
nature, those having been moved from their original historic setting, birthplaces or graves, cemeteries,
reconstructed properties, commemorative properties, and properties that have achieved significance in
the past 50 years (NRB 16:Part VII). Such properties can be eligible for the National Register, but only
if their significance is carefully documented and justified with respect to the four defined categories of
significance (see below).

To document eligibility for the National Register in a Historic Context, four major eligibility
criteria apply (NRB 16: Part VI):
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Criterion A, Event. “Properties can be eligible for the National Register if they are associated with events
that have made a significant contribution to the broad patterns of our history.”

Criterion B, Person. “Properties may be eligible for the National Register if they are associated with the
lives of persons significant in our past.”

Criterion C, Design/Construction. “Properties may be eligible for the National Register if they embody the
distinctive characteristics of a type, period, or method of construction, or that represent the work of a
master, or that possess high artistic values, or that represent a significant and distinguishable entity whose
components may lack individual distinction.”

Criterion D, Information Potential. “Properties may be eligible for the National Register if they have yielded,
or may be likely to yield, information important in prehistory or history.”

TRADITIONAL CULTURAL PROPERTIES

Over the past two decades or so, there has been a growing awareness that certain kinds of
properties may embody significance deriving from their importance to local cultures and traditions.
Through the years, amendments to NHPA and associated regulations have evolved to accommodate a
new type of significant historic property, the Traditional Cultural Property. A National Register
Bulletin (NRB 38) has been written to provide guidance to those seeking to nominate such properties to
the Register, and as discussed in Chapter 2, recent amendments to NHPA provide statutory authority
for recognizing such properties as eligible for the Register.

According to National Register Bulletin 38, Traditional Cultural Properties (TCPs) may be eligible
for the National Register if the properties possess a traditional cultural significance to the social insti-
tutions of any community such as Indian tribes, local ethnic groups, or the nation as a whole (NRB 38:1):

The traditional cultural significance of a historic property, then, is significance derived from the role
the property plays in a community’s historically rooted beliefs, customs, and practices.

A traditional cultural property, then, can be defined generally as one that is eligible for inclusion in the
National Register because of its association with cultural practices or beliefs of a living community that
(a) are rooted in that community’s history, and (b) are important in maintaining the continuing cultural
identity of the community.

The consideration of TCPs has also grown because of an expanded role for consultation with Native
Americans and Native Hawaiians, as required by amendments to NHPA. In the current framework of
legal compliance, consideration of National Register eligibility of TCPs is an integral part of the
Section 106 process, and of general planning and preservation efforts. However, although recognition of
TCPs has been evolving for more than a decade, a number of issues remain to be resolved (Dongoske et al.
1998; King 1999; Sebastian 1998), and few such properties have actually been nominated to the Nation-
al Register. Information regarding TCPs associated with the RCMP are discussed later in this chapter.

A PROPOSED APPROACH TO CONSIDERING NATIONAL REGISTER
ELIGIBILTY FOR GRAND CANYON RIVER CORRIDOR SITES

The RCMP believes that enough specific information is now in hand to create a successful National
Register nomination for river corridor sites in the Grand Canyon as a Multiple Property Area submis-
sion. Such a submission could conceivably be prepared in the coming fiscal year. Given below is an
outline of how this submission might be structured in terms of boundaries, historic context, property
types, research topics, information categories, and integrity considerations. The present proposal
mostly considers historic and prehistoric sites under National Register Criterion D, Information
Potential. Other National Register criteria undoubtedly apply to many of the sites monitored by the
RCMP, and many of the sites may be considered as TCPs having cultural significance to Native Ameri-
can groups, including the tribes and nations represented as signatories to the PA. Nomination of a set of
sites to the National Register initially under Criterion D does nothing to diminish the importance of
the same sites and other important cultural properties according to other criteria. The following
proposal should not be taken to imply that the research significance of sites is the only, or the most
important, criterion that should drive a National Register nomination process. In fact, as discussed
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below, the title of the proposed Historic Context for National Register Nomination explicitly
references “knowledge” and “cultural vitality” of cultural sites as being equally important

THE MULTIPLE PROPERTY AREA APPROACH

A fruitful approach to considering the National Register eligibility of river corridor sites in GRCA
would be that of pursuing a Register nomination within the Multiple Property documentation format
(NRB 16B). This approach allows multiple properties to be nominated across a broad geographic area
based on unifying themes, trends, or patterns. The Multiple Property approach can accommodate
multiple historic contexts and multiple historic property types, so long as these are related to one
another according to broad criteria such as time period, geographical area, or theme. An advantage of
this approach is that it allows maximum flexibility in amending and adding additional properties
with the same Multiple Property Documentation Form as a basis for such revisions.

For Grand Canyon river corridor sites, a single historic context could be created titled “Human
Adaptation, Resource Utilization, Knowledge, and Cultural Vitality along the Colorado River in the
Grand Canyon, ca. 10,000 B.C. to A.D. 1963.” This broad context thus encompasses the sweep of human
endeavors within the Canyon since the known beginnings of human occupation in the area and extending
forward in time to the period of exploration associated with the most recent Reclamation plans to dam
the Colorado River in Marble Canyon. The proposed context could incorporate the known range of
historic properties documented in the Canyon (see below), and it would allow for the submission of
additional eligibility criteria or the addition of new properties as these are developed or discovered.
At present, it is possible to elaborate this context sufficiently for submission of the Multiple Property
documentation, and to submit a specific nomination for a “Grand Canyon River Corridor Archaeological
District,” using information gathered by the GRCA-NAU survey and the RCMP. This nomination, if
prepared today, could be accomplished primarily with the research questions appropriate under Cri-
terion D. However, it is probably true that at least some of the identified property types (especially
historic sites) could be nominated under additional criteria as well, and that TCP considerations could
also be included. Preparation of a Historic Context under the broad theme advocated above would
provide for sufficient flexibility in the National Register nomination process to integrate the wide
variety of archaeological and ethnographic data collected to date by the 1990-91 survey, the RCMP,
the various ethnographic studies sponsored by Reclamation and NPS, and other sources of information.

The proposed context is appropriate in scope and format to definition of Historic Context as found in
National Register Bulletin 16, and it is consistent with recent Historic Contexts that have been
accepted by the Arizona Historic Sites Review Committee. According to NRB 16, “the statement of
historic contexts requires a consistent framework: theme, geographical area, and chronological period.”
Historic Contexts are of necessity broad and encompassing, rather than narrow and restricting. As noted
in NRB 16, “care should be taken not to define the context to narrowly so as to limit its applicability to
preservation decision making.” The proposed context thus includes theme (broadly defined to incorpo-
rate scientific research questions in both anthropology and history, historic events and persons,
architectural and other built features, and tribal values and beliefs), place (river corridor of Grand
Canyon), and time (10,000 B.C. to A.D. 1963). As such, it does not bias one perspective (e.g., scientific
research questions) over other values (e.g., tribal perspectives) that would make specific properties
eligible for the National Register, and it meets the broad requirements for a successful context as set
forth in NRB 16.

BOUNDARIES FOR A RIVER CORRIDOR MULTIPLE PROPERTY AREA

The boundary justification for the proposed Multiple Property Area follows a definition of the
Grand Canyon river corridor provided by Fairley et al. (Fairley et al. 1994:2) in their report on an
intensive archaeological survey of the Colorado River floodplain in Grand Canyon National Park. The
proposed boundaries of the Grand Canyon River Corridor Multiple Property Area therefore would
encompass the entire area considered to be the floodplain or riverine zone of the Colorado River within
the boundaries of Grand Canyon National Park. This zone is defined at its far eastern and western ends
by the boundary of Grand Canyon National Park as it crosses the Colorado River. Between these points
on either side of the river, the river corridor is defined in terms of the natural resources that provided a



3-5

distinctive environment for its human inhabitants, part-time residents, and visitors. Essentially, the
river corridor includes all areas within Grand Canyon National Park that have been touched by the
Colorado River’s waters during historic times, or that contain sediments ultimately derived from the
river. Specifically, the district boundaries extend roughly from the river itself up to the area reached
by the river at its highest estimated historic level, at about 300,000 cubic feet per second (cfs). The
width of this zone varies locally depending on the steepness of the canyon walls and other specific
topographic factors. In places, this zone expands to include sand dunes made up of sand grains and other
sediments once laid down by the river in the form of alluvial terraces, but later reworked into eolian
dunes reaching slightly above the 300,000 cfs mark. Regardless of time period or cultural affiliation,
all properties within this zone are in some way related to or affected by the water that flowed through
the Colorado River. This water provided or fostered many of the natural resources necessary for human
life in the Grand Canyon, and contributed unique aesthetic, symbolic, and spiritual qualities to that
life. Boundaries of the proposed district therefore encompass a special set of properties, united by their
proximity to and relationships with the resources provided by the Colorado River within Grand
Canyon National Park.

The proposed boundaries are completely consistent with current NPS policy regarding National
Register boundary considerations as set forth in National Register Bulletin 21 (“Defining Boundaries
for National Register Properties”) and with boundaries for Multiple Property Area submissions that
have been successfully proposed recently in the state of Arizona. It should be emphasized that the
proposed boundary is for a Multiple Property Area, not a specific archaeological site or district.

Property Types

The 1990-91 survey of the Grand Canyon river corridor identified 24 site types (Fairley et al.
1994:12-13). In June 1999, the RCMP staff reclassified these 24 site types into 10 sites. The change was
made at the request of the PA signatories, who found the 24 site types confusing and sometimes incon-
sistent. The 10 site types can be considered a proposed set of property types for nominating sites to the
National Register under the Multiple Property submission framework identified above. It should be
emphasized that these property types do not represent a specific set of “site types” as that term is
traditionally understood in a research context, i.e., they are not linked to any specific (and thereby
excessively restrictive, for National Register purposes) theoretical orientation, statement, or propo-
sition. They are instead “property types” as that term has been intended for use in the context of a
National Register Multiple Property Area nomination, and as the term has been successfully inter-
preted in previous such nominations in the state of Arizona (e.g., Downum 1988a, 1988b, 1988¢, 1997). As
such, they represent a compromise set, designed to incorporate multiple theoretical perspectives,
research propositions, and tribal perspectives. They do indeed sort individual properties according to
multiple criteria of temporal affiliation, formal features, and inferred function, but such is the reality
of National Register property type definitions that attempt to incorporate historic properties as
diverse as those found within the Grand Canyon river corridor.

In fact, the appropriate National Register Bulletin (NRB 16:Section II) requires that property
types be defined according to multiple, cross-cutting criteria, because “a property type is a grouping of
individual properties characterized by common physical and/or associative attributes.” Further,
property types can be defined based on “form, function, associations, events, or physical characteristics”
(NRB 16:Section II, “Property Type Selection”). The most important aspect of property type definition
therefore is not whether the list of property types suits the demands of a specific, fashionable theo-
retical orientation or model, but whether they can be used to link specific historic properties to historic
contexts. As stated in NRB 16, “The selection should be based on a knowledge of the relevant historic
contexts, and then on whether or not the type is a manageable and efficient tool for evaluating eligi-
bility for National Register listing.”

With these considerations in mind, it should be understood that the property types proposed below
reflect potential historic contexts as defined by the original inventory survey (Fairley et al. 1994) and
the draft NPS-USBR Historic Preservation Plan. The types proposed below could easily be subdivided
on functional, temporal, or formal bases as necessary based on further research or consultation. It should
also be understood that these revised site types are proposed site types only, and are offered here as a
starting point for further elaboration within the proposed historic context (described above). In short,
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the current list of property types is not perfect, but does fulfill the necessity of creating muitiple
categories of property types (as outlined in NRB 16) for considering the National Register eligibility of
individual properties thus far documented in the river corridor. Past success with National Register
Multiple Property Area submissions suggests that these property types are at least a reasonable set
potentially acceptable to the Historic Sites Review Committee in Arizona.

Given below are definitions of the 10 revised site types, followed by a discussion of how the types
reflect changes in the original scheme of 24 types.

Property Type 1: Thermal Feature. Sites of this property type consist of fire-cracked-rock scatters, with or
without artifacts. The category includes hearths, fire-cracked-rock discard piles, and concentrations of fire-
cracked rock.

Property Type 2: Roasting Feature. This property type consists of a single formal roasting pit, with or with-
out artifacts.

Property Type 3: Roaster Complex. These sites consist of two or more formal roasting pits, with or without
fire-cracked-rock scatters and artifacts.

Property Type 4: Small Structure. This property type encompasses built habitations and rockshelters with
evidence of modification or occupation. The type includes defined and un-defined rooms and storage
features. Artifacts and fire-cracked-rock scatters may or may not be present.

Property Type 5: Historic Structure. These sites are historic constructions, including cabins, bridges, and
built remains associated with historic mining, stock raising, railroad construction, scientific endeavors, or
dam construction.

Property Type 6: Pueblo. This property type is made up of aboriginal constructions consisting of four or
more contiguous rooms.

Property Type 7: Artifact Scatter. This is a scatter or concentration of ceramic or lithic debris or flaked or
ground stone tools. The category may include trash scatters of historic age.

Property Type 8: Structure-Thermal Feature Complex: This property type encompasses sites having fewer
than four pueblo rooms and one or more formal roasting pits. Artifacts may or may not be present.

Property Type 9: Rock Art. This type consists of pictographs, petroglyphs, and inscriptions, including single
isolated elements, small groups, large panels, subtle marks, remnant smudges, and historic inscriptions.
Artifacts may or may not be present.

Property Type 10: Special Activity Locus. This encompasses unusual or rare indications of past human

activity associated with occupation or use of the Grand Canyon river corridor. It includes bedrock mortars,
prehistoric mines, burials, isolated ceramic items, and such places as Stanton’s Cave.

The site type reclassification presented above involved removing the ambiguous category “camp”
and replacing it with a more specific designation (i.e., thermal feature, roasting feature, roaster
complex, artifact scatter, small structure, rock art). In addition, the GRCA-NAU survey categories of
bedrock mortar, burial, isolated pot, metate, and other cache were combined into Special Activity
Locus. Any lithic or sherd scatters recorded by the survey were included under artifact scatters.
Likewise, enigmatic features, ephemerally used structures, storage, and water or soil control sites were
included under the new property types Small Structure, Roasting Feature, Artifact Scatter, Structure-
Thermal Feature Complex, Thermal Feature, or Historic Structure.

Upon review of the first draft, PA members strongly stated that the reclassification of sites was not
satisfactory. Of the three responses to this section, two reviewers highly recommended that temporal
divisions be made. Other suggestions included classifying sites based on function and cultural affilia-
tion in addition to temporal divisions. One reviewer noted that the reclassifications were inconsistent
and not related to either theoretical perspectives or behavioral models. A suggestion was to use
ethnographic models for site type or utilize a typological scheme used in the culture area as a basis for
comparison.

After further investigation by RCMP staff, site typology can be created using the Grand Canyon
National Park’s survey site types in conjunction with the original river survey information on the
IMACS form. Using a combination of both the IMACS data and GRCA's site typology, sites within the
river corridor can be identified by time periods, cultural affiliation, function, or a combination of these.
Geomorphic settings can also be included if warranted, as suggested by one reviewer. Overall, site types
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can be created within the RCMP office based on existing data. RCMP staff can complete this task
efficiently with continued assistance and suggestions from PA members. Due to time constraints, the new
site types are used in this report, keeping in mind that they are temporary and a third reclassification
of site types will be submitted to PA members for concurrence.

RESEARCH QUESTIONS AND INFORMATION CATEGORIES

The Historic Context and Property Types described above provide the framework for organizing
and systematizing important research questions and information categories required to answer those
questions. Under Criterion D of the National Register, significance of individual properties derives
from their potential to answer important research questions that have been posed within a particular
context. Currently, the ability of individual sites to answer research questions is only generally known;
it is understood, but not documented in detail, that all of the sites currently monitored have enough
research potential and ability to convey information to justify consideration as potentially eligible for
the National Register. In the proposed Historic Context outlined above, research questions are gener-
ally centered on understanding the nature of human adaptation, cultural systems, and belief within the
Grand Canyon river corridor. With full development of the context, specific research questions could be
elaborated that would provide the mechanism for understanding precisely which questions could be
answered by individual sites. This in turn could provide the mechanism for a priority ranking of sites
according to not just the ongoing threats to their integrity, but their research potential as well.

A draft Historic Preservation Plan (USDI et al. 1997) has made a start toward identifying some of
the important research questions that could be addressed with data contributed by river corridor sites.
In this document, eight Theoretical Research Domains were identified: (1) Dating and Chronometrics;
(2) Demography, Settlement Systems, and Cultural Affiliation; (3) Socio-Political-Ideological
Research; (4) Technology and Industry; (5) Exchange, Trade, and Commerce; (6) Subsistence; (7) Trans-
portation and Communication; and (8) Government. Each of these domains was elaborated in terms of
local, regional, and more general research questions, and an attempt was made to identify the
databases that would be required to address these questions.

The research domains identified in the above-mentioned 1997 HPP provide an excellent starting
point for preparation of a formal National Register Multiple Property submission and accompanying
National Register District nomination for the Grand Canyon River Corridor (see Neal et al. 1998 for
additional research questions). The broad historic context identified above, “Human Adaptation,
Resource Utilization, Knowledge, and Cultural Vitality along the Colorado River in the Grand
Canyon, ca. 10,000 B.C. to A.D. 1963,” provides a means for integrating the diverse questions posed, and
also for integrating additional ethnographic knowledge gathered since the inception of environmental
studies of the river corridor. What is required beyond this is identification of the specific information
categories present at each property type that might have relevance to answering these questions, and
an assessment of the integrity of each site. This information is now available, after more than 10 years
of survey and monitoring, and could readily be systematized and placed in the form of a National
Register nomination. In addition, the context given above and the information collected so far could be
used to document National Register eligibility under Criteria A, B, and C, as well as D.

At some future point, the use of a Multiple Property documentation format would also allow
addition of knewledge about TCP considerations involving nonarchaeological places to an existing
National Register District nomination. That is, when sites along the river corridor have been
nominated as a district under the Multiple Property submission format for their significance under
Criterion D, an addendum or revision could be prepared to accommodate tribal perceptions of site
significance and integrity, most likely making use of TCP considerations for existing property types.

TRADITIONAL CULTURAL PROPERTY CONCERNS

The issue of TCPs is complex and a full synthesis and relation of this issue to National Register
criteria of eligibility is beyond the scope of the RCMP’s efforts to date. However, since its inception the
RCMP has operated in a framework of intensive tribal consultation, and tribal concerns have been
incorporated into the project in multiple ways, ranging from determination of monitoring schedules to
proposed remedial actions.
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Tribes affiliated with or having an interest in river corridor sites have indicated that the entire
Grand Canyon is crucial to maintaining the cultural identity of each tribe’s community. The existence
and significance of each tribe’s traditional cultural properties have been documented through intensive
ethnographic research (Ferguson 1998; Hart 1995; Havatone 1992; Hualapai 1992; Masayesva 1992;
Roberts et al. 1995:22; Secakuku 1997; Stevens 1996; Stoffle et al. 1994). Although TCPs range from
natural resources to cultural resources, the discussion below focuses on ancestral archaeological sites
identified by the tribes as TCPs. Determination of Eligibility has been completed for all archaeolog-
ical sites, including archaeological sites regarded as TCPs. TCPs that are not considered archaeological
sites are still under consideration for the National Register, but this process is being pursued outside of
the RCMP.

Recent ethnographic literature indicates that TCPs in the Grand Canyon represent a relationship
between the tangible and intangible (Hualapai 1992; Masayesva 1992; Roberts et al. 1995:22; Secakuku
1997; Stevens 1996; Stoffle et al. 1994). As tangible resources, the ancestral archaeological sites or TCPs
are eligible for the National Register due to their association with events that have made a signifi-
cant contribution to their culture (Criterion A) and association with the lives of a person significant to
their past (Criterion B). Some tribes suggest that certain TCPs are also eligible under National Register
Eligibility Criteria C and D. Specific tribal justifications for National Register eligibility are
presented in the discussions below.

Grand Canyon National Park has recorded the accelerated physical erosion of archaeological sites
in the River Corridor for the past 20 years. RCMP staff have collected data regarding the specific
effects of Glen Canyon Dam on downstream cultural resources. National Register Bulletin 38 addresses
the issue of disturbance or damage to TCPs due to a federal undertaking such as the existence and opera-
tion of Glen Canyon Dam.

Establishing that a property is eligible for inclusion in the National Register does not necessarily
mean that the property must be protected from disturbance or damage. Establishing that a property is
eligible means that it must be considered in planning federal, federally assisted, and federally licensed
undertakings, but it does not mean that such an undertaking cannot be allowed to damage or destroy it.
Consultation must occur in accordance with the regulations of the Advisory Council (36 CFR Part 800) to
identify, and if feasible adopt, measures to protect it (NRB 38:4).

Since 1992 the RCMP has adopted feasible measures of preservation at archaeological sites (i.e.,
checkdams, revegetation, trail obliteration) while continuing to document the accelerated physical
erosion caused by Glen Canyon Dam (Coder et al. 1994a, 1995a, 1995b, 1994b; Leap et al. 1996, 1997,
1998). The tribes have endorsed the long-term monitoring and preservation of archaeological sites in
the river corridor due to this accelerated erosion (Ferguson 1998; Hart 1995; Roberts et al. 1995:22;
Secakuku 1997; Havatone 1992; Hualapai 1992; Masayesva 1992; Stevens 1996; Stoffle et al. 1994).

SIGNIFICANCE OF RIVER CORRIDOR SITES TO THE CULTURAL
VITALITY OF NATIVE AMERICAN TRIBES AND NATIONS

After extensive review of documentation pertaining to Native American association with the river
corridor, it is apparent that the Canyon and its resources contribute significantly to the cultural vital-
ity of the Hopi, Hualapai, Navajo, Paiute, and Zuni tribes. The Havasupai tribe considers the Grand
Canyon significant to their culture, but has decided not to participate in the Programmatic Agreement.

Generally, Grand Canyon archaeological sites represent the footprints of tribal ancestors who
inhabited this region for thousands of years. Tribal oral histories and traditions reflect the
significance of the Grand Canyon in the past and its continued importance to modern-day Native
Americans. Each tribe participating in the Programmatic Agreement has indicated that culturally
significant places along the river are critically connected with other places outside the river corridor in
the Grand Canyon region.

Hopi

The Hopi Tribe considers the Grand Canyon and its resources extremely important because of its
past and ongoing role in Hopi history, culture, and religion (Ferguson 1998; Secakuku 1997). The Hopi
use the word Hisatsinom to refer to the prehistoric Puebloan ancestors of the contemporary Hopi people
(Ferguson 1998:251). Hopi cultural advisors inspected 235 prehistoric Puebloan archaeological sites in
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the Grand Canyon and concluded that these sites are Hisatsinom sites (Ferguson 1998:251). In fact, the
Hopi believe that the Grand Canyon archaeological sites are still inhabited by the spirits of Hopi
ancestors (Ferguson 1998:251). Hopi cultural advisors on GCMRC river trips have felt the presence of
their ancestors while traveling through the Grand Canyon and visiting Hisatsinom sites (Ferguson
1998:252). The Hopi believe that archaeological sites are monuments of Hopi history and that Hopi
history is embedded in giving meaning to the landscape (Ferguson 1998:265-266). Cultural advisors
indicated that the Hisatsinom sites in the Canyon are also important to the Hopi because their ances-
tors are buried in many of the archaeological sites (Ferguson 1998:254).

The Hopi suggest that the entire Grand Canyon, from rim to rim, be nominated as an historic
district based on its traditional cultural significance (Secakuku 1997:2). However, they also believe
that the Canyon includes many properties and locations that are individually eligible to the NRHP
under some or all of the criteria.

The Hopi propose that the entire Grand Canyon be considered eligible to the NRHP based on
Criteria A, B, C, and D. The Grand Canyon is eligible to the NRHP under Criterion A because of its
association with events that have made a contribution to the broad patterns of Hopi history (Secakuku
1997:3). Criterion A is defined by 36 CFR Part 60 as association with events that have made a signifi-
cant contribution to the patterns of our history. Events can include specific moments in history or a series
of events reflecting a broad pattern or theme (NRB 38:11). Association specifics that reflect a broad
pattern or theme are clearly outlined within the Hopi letter drafted to the Bureau of Reclamation in
March of 1997 (Secakuku 1997).

The Hopi believe that the traditional significance of the entire Grand Canyon is also evident in
Criterion B because of its association with numerous personages and deities that are fundamental in
Hopi History (Secakuku 1997:3-5). Criterion B in 36 CFR Part 60 is defined as association with the
lives of persons significant in our past. The word persons can be taken to refer to both tangible persons or
gods and demigods who feature in the traditions of a group. The associations of such persons are clearly
outlined within the Hopi letter drafted to the Bureau of Reclamation in March of 1997 (Secakuku
1997). Additionally, these sites are eligible under Criterion C because of their overall contribution to
the significance of Ongtupka.

The Hopi believe that the entire Grand Canyon is also eligible under Criterion D because it has the
potential to yield important information concerning Hopi history, occupation, and traditional cultural
use of the Canyon (Secakuku 1997:5). Criterion D in 36 CFR Part 60 is defined as yielding, or potential to
yield, information important in prehistory or history. The Hopi traditional cultural properties include
ancestral archaeological sites, the Colorado River, the Little Colorado River, the Sipapuni, the Hopi
Salt Mine, the Hopi Salt Trail and other shrines associated with its use, Lees Ferry, Vasey’s Paradise,
Shinamu Alter, the Moqui Trail to Cataract Canyon, and other Hopi trails in the Grand Canyon as
eligible under one or more National Register criteria (Secakuku 1997:6-11).

A Traditional Cultural Property is any aspect of Hopi cultural history that is of significance, as
determined by the Hopi people and religious leaders, by virtue of its role in the development or contin-
uation of traditions that provide the historic foundation of Hopi culture. Hopi TCPs are delineated by
the integrity of their geographical location and the knowledge that defines the significance of these
components of Hopi culture and history. Hopi traditional cultural properties can include, but are not
limited to, landscapes, natural features, springs, ancestral archaeological sites and burials, shrines,
and resources and resource collection areas (Secakuku 1997:1).

The Hopi Tribe claims cultural affinity with at least 235 of the sites in the river corridor
(Masayesva 1992), which they consider to be ancestral sites and traditional cultural properties.

Hualapai

The geographical and territorial affiliations of the Hualapai people with the Grand Canyon and
Colorado River begin with the Hualapai creation account in oral traditions. The Hualapai believe
that the Canyon is significant because it was their place of origin. The Hualapai view the entire Grand
Canyon as a sacred area (Hualapai 1992:39).

The Hualapai Cultural Resource Division stipulates that archaeological sites and sacred sites
have continuing, timeless (i.e. having eternal) significance to their lifeways, beliefs, and values
(Hualapai 1992:50). The Hualapai Nation has identified 76 Traditional Cultural Properties along the
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Colorado River in Grand Canyon National Park that are founded in Hualapai cultural knowledge,
understanding, and practices (Havatone 1992).

Traditional is taken to mean the aspects of social knowledge, experience, actions, behaviors, and
materials that are transmitted or passed from one generation to the next. Cultural encompasses the
domain of what people do and think; it is therefore an expan=i-e concept category (Stevens 1996:2) but
is limited to the range of traits, behaviors, materials, and t »fs that are ascertainable and, usually,
distinctively Hualapai. The term properties has a range of meanings, including geographic places (as
in real estate), the elements and items associated with these places, and the characteristics of these
elements, inclusive of what distinguishes these elements and places from others; these are the attri-
butes that make them distinctive, unique, and important (Stevens 1996:2-3).

Navajo

The Navajo Nation believes that the significance of the river corridor and specific places within it
cannot be separated from the larger landscape of which it is a part (Roberts et al. 1995). The Navajo
believe that the Colorado River is one of the veins of the earth and that the Humpback God created
the Grand Canyon (Roberts et al. 1995:22). The Navajo believe the Colorado River is of divine creation
and is itself alive. The Grand Canyon is also the home for many Navajo deities. Many Navajo have
explained the different meanings of the Colorado River in their lives as well as the entire Navajo
Nation (Roberts et al. 1995:22). Roberts et al. (1995) give detailed information regarding the signifi-
cance of the Grand Canyon and the Colorado River to the cultural vitality of the Navajo Nation. The
Navajo Nation has addressed the issue of National Register eligibility in the Grand Canyon through
the following statement:

The Historic Preservation Plan developed for the Grand Canyon River Corridor District must recognize that
the District is defined in terms meaningful in a management context, but not necessarily in a cultural or
historical context, and that places and sites identified in the River Corridor District are related to sites and
places on the canyon terraces and rims (not to mention more extensive landscapes). For this reason the
Navajo Nation has not made specific National Register eligibility recommendations, but as the historic
preservation plan for the National Register District is developed the Historic Preservation Department will
provide information regarding each site’s contribution to the district. (Roberts et al. 1995:113)

Southern Paiute (San Juan Southern Paiute, Kaibab Paiute Tribe,
Shivwits Paiute Band of the Paiute Indian Tribe of Utah)

The Southern Paiutes have long-standing traditional cultural ties to the Colorado River and its
canyons; they believe they were created in the traditional lands bounded by more than 600 miles of the
Colorado River. Within this traditional land no place is more sacred or special than the Colorado
River or Big River Canyon (Stoffle et al. 1994:1). The Paiute also believe that the Colorado River is
one of the most powerful of all natural resources on their traditional lands (Stoffle et al. 1994:1).
Traditionally the Southern Paiute lived, farmed collected plants, and hunted along the Colorado
River, and for this reason the banks of the Colorado contain significant human artifacts and natural
elements crucial to the cultural vitality of the Paiutes. The Canyon and Colorado River also have vital
significance to the Paiute people because this region became a refuge from the Euroamericans who had
historically encroached upon the Paiutes.

Modern Southern Paiutes continue to use the Grand Canyon and Colorado River in traditional ways
as mandated by their creator (Stoffle et al. 1994:2). The Grand Canyon River Corridor Survey identi-
fied 50 sites as Paiute or Pai/Paiute (Stoffle et al. 1994:2).

The Colorado River is an extremely sacred and culturally significant location to the Paiute people
(Stoffle et al. 1994:56). The Paiute people believe that ancestral archaeological sites should be used to
help achieve cultural continuity by taking their children to a site to teach about past lifeways (Stoffle
et al. 1994:176).

Zuni

The Zuni believe that they first emerged into this world through a sacred place deep within the
Grand Canyon (Hart 1995:3), and they have identified many features at Puebloan archaeological sites
that represent aspects of their emergence and migration. They have made pilgrimages to shrines and
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sacred places on the Zuni River and in the Grand Canyon for many centuries and they view these places
as the homes and final resting places of their ancestors (Hart 1995:3, 14). Like the Hopi, the Zuni
believe that these sites were never abandoned (Hart 1995:16). The Zuni view the Canyon as both alive
and sacred. The Zuni Tribe believes that the ancestral archaeological sites (Puebloan sites from river
mile 50 to the confluence of Bright Angel Creek) qualify for designation as Traditional Cultural Proper-
ties and possess the necessary criteria for inclusion into the National Register of Historic Places (Hart
1995:16). The ancestral sites meet the test for both tangibility and integrity of relationship and condi-
tion (Hart 1995:116). They claim the ancestral archaeological sites within this area as the Traditional
Cultural Property of the Zuni Tribe.

The archaeological sites are manifestations of those who lived in the region, and are not only
representative, but responsible for a broad portion of the history of that region. Many sites are
associated with a number of important spiritual, mythic, and real persons of significance to Zuni, and
with important narratives that explain the religious and traditional history and meaning of the region
to Zuni. Construction at most of the sites embodies distinctive characteristics of recognizable types,
periods, or methods. Continued research into these archaeological sites would yield a wealth of
information about the history and prehistory of the region, although the tribe opposes most data
recovery (Hart 1995:16-17).

TRADITIONAL CULTURAL PROPERTIES AND
MANAGEMENT CONSIDERATIONS

Many of the tribes have identified ancestral archaeological sites in the river corridor as Tradi-
tional Cultural Properties. Because of this, these sites should be evaluated for eligibility to the
National Register. As noted above, this could be accomplished within the historic context proposed for
a Multiple Property submission. The tribes have stressed that there is no separation between the
tangible, such as an archaeological site, and the intangible, such as the spirits remaining at a site
(Ferguson 1998; Hart 1995; Hualapai 1992; Masayesva 1992; Roberts et al. 1995; Secakuku 1997; Stevens
1996; Stoffle et al. 1994). However, the intangible does not always apply to a religious context. TCPs
would be nominatedto the Register not as religious properties (a potentially problematic designation)
but as ancestral sites maintaining traditional cultural significance. Even if some sites do have religious
connotations, this does not automatically exclude them from eligibility into the Register (NRB 38:25):

The fact that a property is used for religious purposes by a traditional group, such as seeking supernatural
visions, collecting or preparing native medicines, or carrying out ceremonies, or is described by the group in
terms that are classified by the outside observer as religious should not be itself taken to make the property
ineligible, since these activities may be expressions of traditional cultural beliefs and may be intrinsic to the
continuation of.traditional cultural practices.

The tribes have also stated their position when dealing with properties that have religious or
cultural significance (Ferguson 1998; Hart 1995; Hualapai 1992; Masayesva 1992; Roberts et al. 1995;
Secakuku 1997; Stevens 1996; Stoffle et al. 1994). The preferred actions are preservation measures and
continued long-term monitoring of the resources. The consultation process has indicated that the tribes
have certain TCPs that are off limits to any mitigation measures, but these are clearly identified in
tribal reports and do not include most of the archaeological sites (Ferguson 1998; Hart 1995; Hualapai
1992; Masayesva 1992; Roberts et al. 1995; Secakuku 1997; Stevens 1996; Stoffle et al. 1994). Overall,
the tribes maintain that mitigation should be performed due to the adverse effects of man-made
disturbance caused by Glen Canyon Dam. If the physical erosion were entirely a natural process at these
sites then the tribes would feel much differently about mitigation options. The existence and operation
of Glen Canyon Dam causes adverse impacts to downstream archaeological sites and TCPs (Coder et al.
1994a, 1995a, 1995b, 1994b; Leap et al. 1996, 1997, 1998). Given below are brief synopses of tribal posi-
tions on archaeological site management with respect to the operation of Glen Canyon Dam.

Hopi

The Hopi tribe has strongly conveyed the position to preserve and protect the archaeological sites
in the Grand Canyon from damage or loss. One Hopi cultural advisor explained that he places great
value on the Hisatsinom villages and potsherds because these sites were left to pay for the use and
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settlement of this area, and this is why these ancestral cultural resources should be protected (Ferguson
1998:253-254). Leigh Kuwanwisiwma, the director of the Hopi Cultural Preservation Office, stated his
sense of personal loss regarding the erosion of sites along the River Corridor due to the existence and
operation of Glen Canyon Dam. Mr. Kuwanwisiwma is concerned that the Hopi are losing information
about the past of the Hopi people (Ferguson 1998:267).

The Hopi position regarding excavation of ancestral Puebloan sites along the River Corridor is
defined through comments in Ferguson’s 1998 report. The general feeling is that the archaeological
record should be preserved in situ; however, when in situ preservation is not an option, excavation
should be used to retain information vital to the history of the Hopi people. In such unfortunate
situations, excavation should be associated with intensive consultation. Hopis believe that valuable
information can be obtained from the scientific study of archaeological sites that are in danger of being
destroyed (Ferguson 1998:276). When sites are adversely impacted by human land use, many Hopis
believe that they should be studied in a sensitive manner so contemporary Hopis have one more means
to learn about their ancestors and all knowledge of the physical is not lost (Ferguson 1998:276).

Excavation as a management strategy to mitigate adverse impacts to archaeological sites is contro-
versial to some Hopi but acceptable to others (Ferguson 1998:267). Hopi cultural advisors believe that
archaeological excavation may expose some spiritual forces that will hurt people and that this is why
consultation is needed during archaeological research (Ferguson 1998:267). The consensus of the Hopi
cultural advisors is that Hisatsinom archaeological sites in the Grand Canyon need to be protected from
pothunting, vandalism, and adverse impacts (Ferguson 1998:267). The Hopi feel that as a last resort,
archaeological sites should be recorded, and appropriate and sensitive studies be performed before
these sites are destroyed (Ferguson 1998:267). Mike Yeatts, an archaeologist for the Hopi Tribe, has
played an intricate role in the proposal and mitigation of highly impacted archaeological sites along
the river corridor (Leap et al. 1999a, 1999b; Yeatts 1998; Yeatts and Leap 1996, 1997).

The Hopi cultural advisors agree that if archaeological sites are not in danger of loss due to erosion,
they should not be collected and the BOR and NPS should control erosion so that artifacts are not
exposed (Ferguson 1998:270). Cultural advisors think that archaeological materials mark the Hopi
claim to the Grand Canyon, and if they are allowed to wash away there will be nothing to demonstrate
that claim (Ferguson 1998:271). Another advisor stated that it is wrong for archaeological sites to be
eroding from the operation of the dam. Hopi cultural advisors who conducted fieldwork in the Grand
Canyon concluded that much of the soil erosion at archaeological sites in the Canyon is not natural but
is related to the operation of the dam (Ferguson 1998:272). Because of this erosion the advisors suggest
that remedial action is needed to protect the sites from further erosion. The Hopi Cultural Preservation
Office has given the National Park Service the capability to respond quickly with remedial action
when cultural resources are in need of management (Ferguson 1998:273).

The Hopi cultural advisors suggest that Glen Canyon Dam should be operated so that there is no
adverse impact to ancestral graves from man-made erosion (Ferguson 1998:269). The Hopi cultural
advisors also suggest that the avoidance of impact to ancestral graves and their in-place protection are
better alternatives than the archaeological mitigation of adverse impacts erosion (Ferguson 1998:269).
The Hopis recommend caution in assigning interpretive labels to architectural spaces such as kivas in
the absence of excavation and intensive data recovery (Ferguson 1998:258).

The protection of sacred sites and access to them are of great importance to the Hopi people (Fergu-
son 1998:255). The Hopi people consider shrines as places where sacred offerings are deposited or ritual
objects are set up (Ferguson 1998:255). The Hopi make it clear that managing shrines in areas subject to
adverse impacts includes protection from any adverse impact (Ferguson 1998:257). The position of the
Hopi Tribe is that damage to shrines and sacred sites cannot be mitigated and that the loss of a sacred
site means the permanent loss of rituals associated with that site and the permanent loss of that por-
tion of Hopi culture (Ferguson 1998:257-258).

Hualapai

Hualapai cultural scholars have expressed a profound concern for the need to preserve Hualapai
Traditional Cultural Properties (Hualapai 1992:40). They believe that archaeological sites and other
areas of cultural remains are sacred (Hualapai 1992:40). The Hualapai, like the Hopi, have differing
views within the tribe regarding the preservation of archaeological sites. Some believe that modern
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people regardless of environmental threats should leave sites alone, but others believe that sites
should be preserved for education and museums.

The Hualapai note that operation of Glen Canyon Dam influences when, where, and how river
recreationists interact in the Canyon (Hualapai 1992:44). Many Hualapai consultants are concerned
that water releases from Glen Canyon Dam are impacting river resources (Hualapai 1992:45). The
Hualapai view the degradation of Hualapai natural and cultural resources as a result of the operations
of Glen Canyon Dam or by any other means as threats to tribal sovereignty, economic self-sufficiency,
environmental quality, human rights, and the mental and physical well-being of Hualapai citizens
(Hualapai 1992:48).

Hualapai cultural resource management is viewed as a necessity for achievement and maintenance
of social identity, continuity of lifeways, community well-being, and trans-generational cohesion,
communication, and understanding (Hualapai 1992:48). Hualapai cultural scholars believe that the
operations of Glen Canyon Dam should be conducted in ways that will provide maximum protection to
natural and cultural elements of the entire Grand Canyon (Hualapai 1992:48). The Hualapai have
given recommendations for the preservation of cultural resources along the Colorado River in Grand
Canyon National Park.

The Hualapai Tribe Cultural Resources Division recommends that the United States Bureau of
Reclamation select an alternative for the operation of Glen Canyon Dam that will both protect and
preserve the natural and cultural resources in the Grand Canyon. This requires that efforts be made to
ensure that any and all economic or technological developments or multiple-use strategies bringing
deleterious consequences to the Hualapai Tribe or the Grand Canyon should be prevented, or, if
necessary, remediated. Encroachment and destructive impacts on locations and areas of cultural and
historical significance should be forbidden by means of law and policy. Mitigation of destructive
impacts should be a management strategy for sites only where previously unregulated or unrestricted
economic pursuits impinge upon the Hualapai Tribe’s cultural, environmental, and natural resources
(Hualapai 1992:49).

Navajo

The Navajo have stated that many places of cultural significance are sufficiently above the river
and that the affects of Glen Canyon Dam operations will probably not affect them directly, unless
there are huge floods (Roberts et al. 1995:112). However, what is more important is the preservation of
stories about those places that perpetuate the significance of the place from generation to generation
(Roberts et al. 1995:113). The Navajo want to protect the physical places as much as possible from the
artificially high rate of erosion and encourage continued Navajo access to help perpetuate the stories
and preserve the importance of such places (Roberts et al. 1995:112).

The Navajo Nation endorses a long-term monitoring program developed with the Programmatic
Agreement members involved in the management of cultural resources in the Grand Canyon (Roberts et
al. 1995:113). The Navajo Nation recommends periodic evaluations of the conditions of Navajo sites
and places along the River Corridor. The Navajo Nation also endorses the construction of checkdams
and similar measures to slow the erosion at sites in the Palisades Complex and elsewhere (Roberts et
al. 1995:113).

Paiute

Paiute tribal representatives have stated that sites near the water (Colorado River) should be
protected from destruction by adjusting water releases from Glen Canyon Dam (Stoffle et al. 1994:278).
Some traditional Paiute sites have already been lost to erosion and nothing can be done to mitigate the
destruction (Stoffle et al. 1994:278). The Paiute have stated that tourist behavior is associated with
water release policies, due to dam-related erosion of beaches causing visitors to camp at fewer places,
concentrating people into certain areas. The concentration of people then leads to higher occurrences of
visitor disturbance at archaeological sites (Stoffle et al. 1994:279).

Tribal recommendations for minimizing disturbance include restricting access to certain sites, better
communication with boatmen about disclosing site locations to passengers, increased NPS site edict
lectures, and continued relationships between the federal agencies and the Southern Paiute tribes.
Other recommendations include ensuring that water levels are maintained as low as possible to avoid
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rapid fluctuations in water level, reducing trailing by planting cacti or otherwise blocking existing
trails, and continued participation in the Adaptive Management Program (Stoffle et al. 1995:155-156,
Stoffle et al. 1994:279).

The Paiute have expressed a preservation philosophy for traditional lands, animals, plants,
artifacts, burials, and minerals existing on such lands (Stoffle et al. 1994:29). The Paiute preservation
philosophy essentially implies that cultural resources should be left undisturbed, preserved as they
are and not moved in any way (Stoffle et al. 1994:29). This philosophy includes disturbance caused by
scientific research, which is not a belief of the Paiute people (Stoffle et al. 1994:29).

The Paiute people believe that natural elements such as soil, water, rocks, and minerals should be
protected from contamination, alteration, and movement (Stoffle et al. 1994:31). The Paiute people
believe that artifacts should be left in their original spot so that when their owner returns they will
still be there (Stoffle et al. 1994:33).

The Paiute have stated that sacred sites should be completely avoided by park personnel, river-
runners, and tourists (Stoffle et al. 1994:295). The Paiute also recommend special protection from
visitors for C:13:003, Hematite Mine, Vulcan’s Anvil, Bedrock, and Granite Park (Stoffle et al.
1994:295). Indian monitors will visit sites selected by the Southern Paiute tribes on a regular basis to
assess their condition and the effect of the water flow and impacts from tourists on the resources
(Stoffle et al. 1994:297).

Zuni

The Zuni believe that archaeological features should not be disturbed due to the association of
burials with many of these features (Hart 1995:17). If disturbance is absolutely necessary, the Zuni
state that archaeological work should be performed by qualified archaeologists in accordance to
NAGPRA, Zuni tribal policy, and the Zuni Heritage and Historic Preservation Office (Hart 1995:17).

The Zuni have concluded that the erosion along the Colorado River in Grand Canyon National
Park, endangering and actually damaging many archaeological sites, is not natural and has been caused
by Glen Canyon Dam (Hart 1995:17). The Zuni are concerned with the amount of sediment trapped
behind the dam, which leads to erosion in the terraces along the river where archaeological sites are
located.

The Zuni believe that if such erosion is natural, then it should be left alone, but if it is man-made,
the erosion should be checked. They believe the dam has crea’ed sediment starvation in the river and
that this has led to arroyo cutting in the beaches and terraces along the river. For this reason, they
have recommended erosion control techniques that could be used to protect sites and repair erosional
damage that has already occurred. They suggest using techniques such as those employed by the Zuni
Conservation Program in repairing erosion on the Zuni Reservation (Hart 1995:17).

The Zuni believe that any cultural materials unearthed during checkdam construction should not be
taken for analysis, but should be placed behind the checkdam (Hart 1995:18). However, the Zuni
recommend that the Park Service document cultural remains. The Zuni also oppose soil and pollen
samples, even if unassociated with cultural materials (Hart 1995:18).

If erosion cannot be prevented, and if it threatens to destroy or significantly damage an archaeo-
logical site or shrine, the team recommended that the National Park Service take action to stabilize
the site. The preferred method of stabilization would involve techniques that stabilized the water-
shed around the site and did not affect the site (Hart 1995:18).

Data recovery from sites should be undertaken only when all other measures fail, and then should
be undertaken coupled with consultation with the tribe. The Zuni prefer preventative actions, stabili-
zation, and erosion control to any data recovery (Hart 1995:19).

The Zuni position regarding the discovery of pots, funerary objects, or human remains includes the
reburial of such objects according to Zuni tribal policy and NAGPRA (Hart 1995:21). Also, the Zuni tribe
requests that Zuni representatives and Park Service archaeologists perform long-term monitoring of
Zuni shrines. Archaeologists will not document shrines and should not keep any written records of such
features (Hart 1995:21).



3-15

CONCLUSION

In legally mandated cultural resource management, eligibility for the National Register is an
important issue. Currently, the RCMP operates under a documentation of Register eligibility that was
created during the initial river corridor survey of 1990-91 (Fairley et al. 1994). We propose a more
rigorous and systematic approach to eligibility documentation by making use of the Multiple Property
submission format, and by using all available information from the original survey, activities of the
RCMP, and tribal consultations. It is hoped that in the coming fiscal year, additional progress can be
made toward the end of formally recognizing and evaluating the National Register significance of
monitored sites, so that those sites can be more effectively managed from both research-oriented and
tribal perspectives.
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CHAPTER 4. GEOMORPHOLOGICAL BACKGROUND
Andrea R. Miller

The downcutting of the Colorado River that produced the Grand Canyon required 5.3 million years
to reach its current depth and morphology (Lucchitta 1991:9). The geomorphic history of the Grand
Canyon includes long erosional periods dominated by downcutting, with short intervals of backfilling.
The Colorado River represents the controlling force of erosion and change. The Rocky Mountains
provide the snowmelt necessary to propel the runoff through the course of the Colorado River along the
Kaibab Plateau, through the Grand Canyon, and finally ending at the Gulf of California (Collier 1980;
Collier et al. 1996; Ford et al. 1974; Hunt 1974).

In 1963, Glen Canyon Dam constrained the Colorado River, changing the geomorphic activities
within the Grand Canyon. A review of the Grand Canyon'’s geomorphic history provides the necessary
background to assess the effects of the dam as they relate to long-term, broad processes. This synthesis
permits realistic evaluations of changes in geomorphic processes through time and offers a method for
dealing appropriately with deviations in the environment of the Canyon and effects on archaeological
resources.

Grand Canyon geomorphology relies primarily on the concept of vertical distribution of change
(Lucchitta 1991). At the lowest level of the Canyon, the Colorado River responds to climatic varia-
tions at both its source in the Rocky Mountains and locally within the Canyon, adding erosive mate-
rial (both water and sediment) to the Canyon system. Higher above the river itself, slopes and cliffs
contain eroded soil and rocks that provide further debris. These react to local variations in climate
change, providing a source of change themselves, with dynamic wall activities causing debris flows
and contributing sediment for tributary fans. Finally, in between the river itself and the steep canyon
walls lies sand deposited primarily from the Colorado River, which provides soil for terraces of the
Canyon. These terraces contain large concentrations of archaeological remains and provide an environ-
ment for geomorphic activities such as channeling and arroyo cutting.

The overall geomorphology of the Grand Canyon embodies three separate forces at work (Hereford
1993; Hereford et al. 1993). First, the movement of water (fluvial) presents the main erosive agent of
the Grand Canyon. Fluvial components include the Colorado River itself (water and sediment trans-
port) as well as channels and gullies along the terraces and tributaries of the Colorado River. Second,
tributary debris flows and slope changes within the Canyon (colluvial) create formations that, in turn,
affect the Colorado River’s course and modify the river’s effect on various Canyon deposits. These
activities play a small role in protecting or eroding archaeological remains, but function as an impor-
tant part of the overall Canyon geomorphology. Finally, eolian (wind) processes redistribute sediment,
filling some portions of the Canyon and encouraging erosion of others. These processes work together to
produce continued change and effect to archaeological resources along the river corridor of the Grand
Canyon.

RIVER CORRIDOR GEOMORPHIC SETTINGS

The Operation of Glen Canyon Dam Final Environmental Impact Statement correlates only a
narrow gorge of the Grand Canyon to the activity of the Colorado River. Instead, this study outlines
several other factors that determine the morphology of the Canyon as it appears today. These activi-
ties include running water from the canyon walls, freezing and thawing processes, and abrasion of rock
against rock (USDI 1995).

The Colorado River corridor of the Grand Canyon contains five distinct geomorphic settings, as
outlined by Thompson et al. (1998). Each of these environments responds differently to erosional
processes, including those induced or enhanced by dam existence. Furthermore, different geomorphic
settings provide various effects on archaeological resources in the corridor. The five settings are
bedrock-talus slope, alluvial fan, fan lobe, deltaic fan, and eolian. These processes work in combination
and characterize smaller subsets of previously mentioned geomorphic processes.
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The bedrock-talus slope setting provides large amounts of rainfall runoff with “maximum erosive
power” (Thompson et al. 1998). Shales slow runoff by providing more permeable surfaces and increased
vegetation to catch and absorb runoff. Side canyon alluvium settings include alluvial fan settings, fan
lobe settings, and deltaic fan settings. Alluvial fans are characterized by small drainages that deposit
local alluvial fans of soft shales, whereas fan lobes represent boulder deposits at the mouths of
“medium-sized tributary canyons” (Thompson et al. 1998:42). Fan lobes provide protection for archaeo-
logical sites within terraces. Deltaic fans result from large tributary canyon headwaters that form
extensive fans at their confluence, often creating recirculation zones. Finally, the eolian setting reworks
and deposits sand on terraces. This setting provides a check for runoff due to the sand’s high permeabil-
ity and offers protection for archaeological resources. All of these corridor settings fall within a larger
scope of geomorphic activity within the Grand Canyon.

FLUVIAL PROCESSES AND ALLUVIAL DEPOSITS

The Colorado River represents the main force actively changing the Grand Canyon. Although many
fluvial geomorphic processes do not affect archaeological resources directly, the changes they produce
in the environment of the river corridor as a whole impact terraces containing archaeological remains.

Recirculation Zones

Recirculation zones within the Colorado River are areas of decreased velocity where the main
flow separates due to sharp bends or width constriction (Schmidt 1990). In these recirculation zones,
sediment builds up and creates sandbars, affording protection from direct river scouring of talus slopes.
Moreover, the ephemeral, or fluctuating portions of sand bars act as a buffer for the more stable peren-
nial deposits, further protecting slopes from erosion (Cluer 1992:37).

Separation deposits and reattachment deposits furnish the two types of sandbars present in the
Colorado River (Schmidt 1990). These deposits form when water velocity decreases due to constrictions
in river width, obstructions ( boulders), or changes in river direction (bends and meanders). These types
of depositional environments often occur at tributary debris flows, where tributaries dump large
amounts of sediment and boulders into the river. Eddies develop at the separation point furthest down-
stream, marking the beginning of the recirculation zone and the initial sandy deposit (separation bar).
Eddies moving in different directions also deposit sand at the reattachment point (reattachment bar)
where the river finally reaches the channel edge at an expansion point. These deposits depend on river
velocity, sediment content of the river, and tributary debris flows that create the river constriction.

Fluctuating flows, characteristic of the post-dam era, have contributed to significant erosion of
some deposits, especially to reattachment bars. The largest and highest sand deposits remain less
susceptible to change, but a survey of all deposits shows net degradation (Schmidt and Graf 1990).
Overall, separation bars appear more stable than reattachment bars, even when considering vertical
aggradation. The upper surfaces of reattachment bars appear especially susceptible during high flow
periods when they become “smoothed out” (Schmidt and Graf 1990). These degraded sand deposits
afford less protection of slopes that contain archaeological resources.

Rapids

The presence of large boulders carried into the river by tributary floods creates areas of extreme
horizontal and vertical constriction. The increased velocity flow paired with a fall in elevation
through these narrow portions often forms rapids (Howard and Dolan 1981; Kieffer 1985, 1990). Glen
Canyon Dam has decreased flow rates, eliminating seasonal high water floods and impairing the
river’s ability to move these large boulders. As a result, reworking of rapids now occurs less frequently
and on a smaller scale (Howard and Dolan 1981; Kieffer 1985, 1990; Webb et al. 1997).

Terraces

The pre-dam terraces along the river corridor are remnants of dynamic fluvial activity. Terraces
represent old floodplains. These terraces, specifically the striped and pueblo terraces, contain rich
archaeological deposits (Hereford et al. 1993). Archaeological resources have been exposed due to later
downcutting, during which the river’s elevation drops and leaves behind the old floodplain. These
terraces mainly include sediment from the Colorado River itself, but also incorporate debris from
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drainages running through the terrace, as well as localized mass wasting and eolian activity. Low post-
dam flows and the absence of sediment-laden floods accelerate terrace erosion. This lack of replenish-
ing sediment fosters continued exposure and erosion of archaeological remains.

The highest and oldest terraces of the river corridor, the striped and pueblo deposits, contain
prehistoric archaeological remains (Hereford et al. 1993). Large pre-dam floods (100,000 cfs and
greater) deposited these upper terraces, and erosive forces, such as wind and rainfall runoff, rework
these deposits (USDI 1995). At present, channeling and gullying or arroyo cutting accelerate erosion of
these terraces, impacting archaeological resources (Hereford et al. 1993).

Tributaries

Tributaries or side canyons present another fluvial aspect of geomorphic activity operating within
the Grand Canyon. In the post-dam environment, these tributaries, specifically the Paria and Little
Colorado Rivers, contribute the majority of sediment to the Colorado River system within the Canyon.
These tributaries form debris fans at their confluence with the Colorado River, producing channel con-
strictions. These tributaries run through several terraces, downcutting into them on their course towards
the Colorado River. Side canyon downcutting causes direct erosion of terraces that contain archaeo-
logical resources.

Eolian Processes

Eolian processes present an example of a local agent along the river that ultimately creates a
balance between exposure and burial. Blowing sand forms dunes, covering archaeological deposits with
a thick layer of sand and protecting them from erosion by active drainages. However, when wind
removes sand from an area, this in turn decreases the amount of cover afforded for that other area. In
addition, coppice dunes present a more permanent example of eolian deposition because sand becomes
anchored to that area by vegetation. Therefore, these deposits are no longer available for redistribu-
tion. At the same time, other deposits become available when erosive forces expose new terraces and
floodplain sands to eolian processes.

Channels, Gullies, and Arroyos

Rainfall runoff creates channels and gullies that drain the upper terraces of the river corridor.
These channels expose archaeological remains buried within the terraces. Hereford (Hereford et al.
1993) denotes two types of channels: terrace based and river based. Channels furnish examples of
streams that begin with a catchment (collecting pool) or subsequent cutting into terraces that flow
downward toward some effective base-level, or lowest point. Several factors determine this base-level,
including the size of the catchment, the length of the channel, and the type of soil the stream flows
over. For instance, a large collecting pool will hold more water, which will have the gravitational
power to create a longer, deeper channel with a lower base-level. However, if the water flows over
porous (e.g., sandy) soil or over a relatively large, flat terrace, the base-level will be higher (Hereford
1993; Hereford et al. 1993; Kieffer 1990; Thompson et al. 1998).

The aforementioned factors determine whether a channel will remain terrace based or will become
river based. This presents an especially important consideration for cultural resource management
because monitoring efforts can identify and mitigate terrace-based streams with tools such as check-
dams. River-based streams represent a more or less permanent feature (Hereford 1993; Thompson et al.
1998). According to Hereford, sites with river-based drainages have a small chance of being preserved,
whereas all other sites, including sites with terrace-based drainages, have a better chance of preserva-
tion in place.

With increased rainfall or size of the collecting pool, the channel may deepen and widen, smooth-
ing out the course of the stream. This permits more efficient water transportation, allowing the stream
to finally reach the river. When the stream reaches the river, the channel continues to widen and
deepen, becoming a permanent feature of the landscape (Hereford 1993; Hereford et al. 1993; Thompson
et al. 1998).

The effects of Glen Canyon Dam, specifically the lowered base-level of the Colorado River and the
lack of sediment-replenishing floods common during the pre-dam era, have exacerbated these natural
processes. This results in artificial acceleration of downcutting by channels seeking this new base-level.
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The downcutting of both terrace-based and river-based streams exposes archaeological remains,
especially those within the striped and pueblo terraces. This promotes deterioration and loss of these
non-renewable resources.

As a result of additional research regarding Hereford’s model, a research proposal submitted by
GCMRC was awarded to S. M. Wiele (USGS). His task (Wiele 1997) is to examine and forecast the
effects of the operation of Glen Canyon Dam on sand deposits that are linked with the preservation of
archaeological sites. Wiele is studying this by using a multidimensional model that will demonstrate
the complex flow, sand transport, and erosion and deposition patterns.

The model has been used after the flood of the Little Colorado River and during the research flood
of 1996 to study the magnitude, placement, and longevity of sand resources primarily in support of
physical resources. It is Wiele’s intent to broaden the model’s utility by applying it to cultural resources
along the river corridor. If the erosion of archaeological sites is a result of the lowered base-level and
erosion of sand deposits because of the dam, then the restoration or preservation of those deposits could
mitigate the destruction of archaeological sites, thereby achieving preservation of cultural materials
in place (Wiele 1997:1b). To date, no information has been supplied to the RCMP office on the progress
of this study. The anticipated results are expected in Fiscal Year 2000.

CONCLUSIONS

Chapters 5 through 8 of this report focus on the 264 sites within the APE. These sites have been
grouped into four categories contingent on the research completed by Richard Hereford (USGS) as
discussed above. First, the sites are grouped by the presence or absence of a drainage that is 10 cm or
deeper. Second, sites with drainages are sorted by where the drainages flow to: the river, pre-dam
terraces, a side canyon, or a combination of areas. Note that according to Hereford, drainages that
flowed into a side canyon were not considered in his research because there was such a small occurrence
(Hereford, personal communication, October, 1999). RCMP staff, however, have elected to identify
sites with side canyon-based drainages as a result of Thompson’s report (Thompson et al. 1998).

Drainage identifications are summarized based on the definitions supplied by Hereford (1993) and
Thompson (Thompson et al. 1998). River-based drainages are streams that drain to the Colorado River:
ephemeral streams that flow in direct response to rainfall. River-based streams have longer channels
with less variation in length than channels or terrace-based streams. The catchment area of river-
based streams is much larger than that of terrace-based streams.

Terrace-based drainages are streams that do not drain to the river: ephemeral streams that flow in
direct response to rainfall. The effective base-level of terrace-based streams is controlled largely by
the geomorphology of the river corridor. These streams drain to an older and higher depositional level
of the Colorado River.

Side canyon-based drainages are streams that drain to side canyons; ephemeral streams that flow
in direct response to rainfall (personal communication, Thompson et al. 1998).

Undeveloped drainages are sites with no drainages, or drainages less than 10 cm deep. These sites
are commonly observed to have surface erosion, or channel initiation.

Based on these definitions, 118 sites have undeveloped drainages, 52 sites have river-based
drainages, 65 sites have terrace-based drainages, six sites have side canyon-based drainages, and 23
sites have a combination of the types.

Drainage information is supplied on the monitoring forms so the initial identification is fairly
straightforward. However, if the information on the forms was disputable or not available, supple-
mentary information was gathered from photos, site maps, IMACS forms, and early monitoring forms to
comprehensively identify drainage types. Project monitors who are simply familiar with a site further
complemented this information. Additionally the monitoring form further defines drainage as either a
gully or an arroyo. To distinguish the difference between a gully and an arroyo, RCMP has used the
definitions supplied on the initial monitoring form (See Appendix A). A gully has a depth of 10 to 100
c¢m and an arroyo is greater than 100 cm in depth.

The next four chapters summarize site condition through time based on the accumulated monitoring
data. RCMP personnel address two major questions as a result of these chapters: (a) Do the observations
and the data collected by the monitoring program provide the appropriate information needed to meet
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the management objectives required by the PA (USDI et al. 1994) and the MRAP (USDI 1997a)? (b) Can
we definitively determine the erosional condition (status) of a site over time?

To address these questions, in-depth analyses of the monitoring data were conducted by the current
RCMP staff of N. Andrews, D. Hubbard, J. Kunde and L. Leap. This is the first time such an exhaustive
investigation of the monitoring data (site by site) has been completed.



CHAPTER 5. SITES WITH RIVER-BASED DRAINAGES
Duane C. Hubbard and Lisa M. Leap

The RCMP staff is concerned with the drainage processes of pre-dam terraces along the Colorado
River and their effects on cultural resources. Short tributary streams that drain prehistoric terraces are
the main erosive forces operating on the terraces (Hereford et al. 1993:16). Streams that drain directly
into the Colorado River are termed “river-based.”

Sites with river-based drainages have always been a high priority in the monitoring effort due to
Hereford’s hypothesis regarding base-level lowering (Hereford et al. 1993). The RCMP data support
Hereford’s hypothesis and suggest that the effect of post-dam river-based drainages is a valid and
very real concern. '

Characteristics of river-based drainages include a catchment area about 12 times larger than
terrace-based drainages (median size 16,000 m?2) and a less variable channel length than terrace-based
streams (median length 220 m; Hereford et al. 1993:17). When a channel becomes river based, the
drainage adjusts to a lower base-level, erosion increases, and the drainage becomes a permanent feature
of the landscape. The lowered base-level intensifies the exposure and deterioration of cultural
resources once covered by the terrace alluvium. In pre-dam times, large sediment-laden floods plugged
river-based drainages. Currently, the Colorado River does not “naturally” regulate the drainages.
Figure 8 depicts an extensive and extremely active river-based drainage at site G:03:064.

The RCMP staff identified 70 sites with river-based drainages. Of these, 52 sites contain only
river-based drainages, and 18 have river-based drainages combined with other drainage types (see
Table 3). Eight sites have river-based and terrace-based drainages, eight sites contain river-based and
side-canyon drainages, and two sites feature river-based, terrace-based, and side canyon-based drain-
ages (see Appendix E).

Active on-site erosion is pervasive in this group’s (n = 70) monitoring history. In fact, monitors have
identified active physical erosion (active gullying and arroyo cutting) at 67 percent of these sites
(versus visitor-related impacts at 43%). The percentage of actively eroding sites in this group is much
higher than any other group discussed in this report (see Chapter 10). Due to this amount of activity,
monitors have implemented preservation options and, if warranted, recovery action. For many of the
sites it is too early to tell if preservation work will have a long-term effect on preserving impacted
areas. More monitoring of remedial work and measuring change of sediment volume is suggested before
certain preservation actions are considered effective or ineffective. The data show that the RCMP staff
has successfully identified which sites are actively eroding, recommended remedial action, and imple-
mented these actions.

The long-term photographic record shows that some sites have been losing valuable cultural
information for many years. Sites with documented information loss and an eminent threat of continued
active river-based drainage erosion are recommended for recovery action. Some geomorphic settings in
which river-based drainages occur are not conducive to any form of preservation action; in these situa-
tions, data recovery is the only option.

REMEDIAL ACTIONS

FY94 to FY99 RCMP monitors consistently made recommendations for remedial action to sites with
active physical erosion and active visitor-related impacts. Seventy-seven percent of the sites with
active physical erosion received a preservation action, recovery action, or both.

Monitors reduced the number of remedial actions completed at sites with potentially active physi-
cal erosion or no visitor-related impacts. Monitors identified 23 out of 70 sites with potentially active
physical erosion (33%) and 40 of the 70 sites (57%) with no visitor-related activity.

Sixteen of the 70 sites received checkdam installation. RCMP staff and Zuni conservators have
completed checkdam maintenance at 13 of these sites (81%) since 1995.




Figure 8. A river-based arroyo at G:03:064 (“Arroyo Grande”) that is actively impacting the
site. Monitors have recorded active erosion here since FY94.




Table 3. Site Count and Pfoperty Types of Sites with Only
River-Based Drainages (n = 70)

Site Counts Property Types

5 Artifact Scatter
3 Historic Structure
5 Structure-Thermal Feature Complex
4 Special Activity Locus
3 Pueblo

9 Roaster Complex

7 Roaster Feature

13 Small Structure

11 Thermal Feature

Only 6 of the 15 inactive-schedule sites received a preservation or recovery action. In contrast, 80
percent of the sites monitored biennially and 100 percent of the sites monitored annually received a
preservation or recovery action recommendation. Overall, the remedial action trends for the 70 sites
indicate that monitors successfully prioritized the most active sites as shown by monitoring schedules,
made appropriate remedial action recommendations, and completed a high percentage of the recom-
mended work. Preservation treatments were completed at 61 percent of these sites, and recovery treat-
ments were completed at 26 percent.

SITES WITH RIVER-BASED DRAINAGES ONLY
A:15:037 Roaster Complex (inactive schedule)

This Pueblo I-early Pueblo II Virgin and late prehistoric-early historic Pai or Paiute site contains
four roasting features with charcoal and fire-cracked rock, as well as a possible wickiup outline. Lithic
evidence from this site includes flakes, a biface midsection, an obsidian drill, a chert projectile point,
and other debitage. In addition, ceramics from this site reflect Hualapai, Paiute, and Virgin styles.
The site is located on benches above the river at the mouth of a major side canyon.

Previous Work

The site was initially recorded by GRCA survey personnel in April 1991 (Fairley et al. 1994) and
was monitored for the first time in FY96 (Leap et al. 1996). The RCMP staff has not recommended
remedial actions at this site.

Monitoring Data Summary

FY96 monitors recorded an inactive gully at the base of Feature 3 and noted the presence of small
rills on the mounded fire-cracked rock of Feature 2. The rest of the site was stable. Although several
drainages bisect the site, the drainages were inactive. Monitors have not recorded any visitor-related
impacts at this site.

FY99 Recommendations
A:15:037 will remain on an inactive monitoring schedule.

A:15:043 Roaster Complex (5-year schedule)

This aceramic site contains two roasting features as well as two metates and one cobble mano. Two
cores and four flakes, one of Presley Wash obsidian, were observed. This site also featured a polished
object, possibly of obsidian as well. GCRA survey archaeologists suggested that the site represents a
late prehistoric-protohistoric Pai or Paiute affiliation based on the location and the surrounding sites
in the vicinity.




-y I N ER B EE
) :

5-4

Previous Work

GRCA survey personnel recorded the site in February 1991 (Fairley et al. 1994). RCMP staff moni-
tored the site for the first time in FY96 (Leap et al. 1996) and have not recommended any remedial
actions for this site.

Monitoring Data Summary

FY96 monitors indicated that the site was in overall stable condition except for its location on the
edge of a river-based arroyo. No visitor-related impacts were observed at this site.

Feature 1 is located on a slope and is impacted by sheetwash and gravity creep. Feature 1 is also
adjacent to a mature arroyo that drains into the Colorado River. The research flow of March 1996
deposited large amounts of sand at the mouth of the arroyo.

FY99 Recommendations

The RCMP staff recommends visiting the site on a 5-year schedule due to minor erosional activity
and its proximity to a river-based arroyo. It is also recommended that the RCMP staff assess the arroyo
near Feature 1 for preservation treatment.

A:15:048 Roaster Complex (3-year schedule)

A:15:048 is a cluster of roasting features of undetermined cultural affiliation. The most apparent is
Feature 1, exposed on the slope of the highest alluvial terrace; there are whitened limestone cobbles
and a few chunks of charcoal in a 4-m-diameter area. The other three possible roasting features
(Features 24) are low, mound-like clusters of limestone and sandstone cobbles in 1-m arrays. Features 2
through 4 are mostly buried by terrace alluvium and contain abundant cryptogamic soil. There is no
charcoal evident on the surfaces of these features. Only a few artifacts were recorded during the survey,
including a rectangular basalt mano and historic can. An additional partial mano was identified in
FY94. Monitors in FY98 identified new exposure of fire-cracked rock (FCR) in a drainage 10 m north of
Feature 1. The site is most likely associated with a rockshelter (A:15:052) located 50 m upslope.

Previous Work

The site was initially recorded by NPS survey personnel in March of 1991 (Fairley et al. 1994). This
site has been monitored in FY94 and FY98 (Coder et al. 1995a; Leap et al. 1998). A total station map was
completed in FY98 (Leap et al. 1998). Excavations were undertaken at Feature 1 and an FCR scatter in
FY99. The excavation report will be disseminated upon completion of data recovery analysis. This site
was also included in the studies conducted by Thompson and Potochnik (Thompson et al. 1998).

Monitoring Data Summary

In FY94, the general condition of the site was stable, though it was noted that gullying could im-
pact Feature 2. A partial mano was identified by the FY94 monitoring staff that had not been recorded
during the survey.

Between FY94 and FY98, the gully near Feature 1 deepened and became an arroyo, and sheet wash
was apparent throughout the site. The drainage system adjacent to Feature 1 became very active and
began to pedestal the feature. That this feature could not be preserved in place, so Feature 1 and the
FCR scatter were excavated in February 1999. The site is currently monitored every 3 years.

FY99 Recommendations

Continue monitoring this site every 3 years due to the remaining intact Features 2 through 4 and the
potential for new exposure of cultural material in the river-based drainages. This potential was real-
ized in FY98 with the exposure of new fire-cracked rock.

A:16:149 Thermal Feature (4-year schedule)

This aceramic site contains five roasting features with three manos and one grinding slab. Archae-
ologists recorded no chipped stone artifacts or sherds on the surface, though other artifacts may be
present subsurface. Cultural affiliation is unknown. FY96 monitors found a newly exposed roasting
feature 2 m south-southwest of the depression near Feature 3.
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Previous Work

GRCA survey personnel initially recorded the site in November 1990 (Fairley et al. 1994). RCMP
staff monitored the site for the first time in FY96 (Leap et al. 1996). FY96 monitors recommended
installing checkdams. Monitors and Zuni conservators assessed the drainages in FY97, placed grass in
the nick points, and recommended future construction of checkdams in the arroyo impacting Features 1
and 2 (Leap 1997b). A total station map was completed in September 1997. Zuni conservators installed
seven checkdams in the river-based arroyo in April 1999 (Hubbard 1999a).

Monitoring Data Summary

The RCMP staff took preservation action in the form of checkdams to reduce the effect of the river-
based arroyo adjacent to Features 1 and 2. FY96 monitors recorded active surface erosion, gullying, and
minor animal trailing. FY96 monitors also recorded drainage entrenchment with a slight loss of sedi-
ment. The on-site drainages were plugged by the research flow in March 1996 (Balsom and Larralde
1996). FY96 monitors were concerned with the river-based drainages at this site because they continue
to seek the lowered base-level, and are no longer plugged by predam sediment-laden floods. No visitor-
related impacts have been recorded.

FY99 Recommendations

Monitoring will continue every 4 years. Checkdam maintenance will continue annually by Zuni
Conservation Project personnel and RCMP staff. If the checkdams are not successful, the RCMP staff
will recommend data recovery for Features 1 and 2. Monitors recommend determining the effectiveness
of the checkdams by measuring change in sediment volume.

A:16:153 Roaster Complex (inactive schedule)

This open-air site contains 5-6 roasting features eroding out of an alluvial terrace, plus 34 structure
outlines. Artifacts include ground stone, Formative Grayware, Cerbat sherds, a lithic scatter, and
burned bone. Feature 1 (a roasting feature) appears to have been used within the past few hundred
years, as evidenced by abundant charcoal on the surface. Other roasting features are in various states of
preservation; common characteristics include limestone fire-cracked rock with charcoal and charcoal-
stained soil. The site appears to have had both Pueblo II Formative and late prehistoric—early historic
Pai occupations.

Previous Work
The site was initially recorded by NPS survey personnel in November 1990 and was monitored for
the first time in FY96. No recommendations were made at this site.

Monitoring Data Summary

FY96 monitors recorded the presence of inactive surface erosion (rills). Monitors noted that the site
is extremely fragile and that no visitor impacts were observed.

The site has remained unchanged since 1990. The monitoring team described the site as “extremely
stable.” They observed no sign of visitation since the survey. The surface of the site is covered by a
mature growth of cryptogamic soil so it is vulnerable to visitor trampling. FY96 monitors recommended
placing A:16:153 on the inactive monitoring list because too frequent monitoring could cause impact to
the site and cryptogamic soil.

FY99 Recommendations
A:16:153 will remain on an inactive monitoring schedule due to its physical and visitor-related
impact inactivity.

A:16:158 Artifact Scatter (5-year schedule)

A:16:158 is an aceramic site of unknown cultural affiliation located in a Muav Limestone rockshel-
ter. Artifacts include a Supai Sandstone pecked slab and three chert flakes, along with several possible
manos. The pecked slab is flat and river-worn with a distinct pecked central use surface. The slab
measures 40 cm long by 30 cm wide and is 67 cm thick. Floods have inundated the site; the shelter floor
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is covered by river-deposited sand and there is driftwood jammed in cracks behind the shelter. FY95
monitors discovered an unrecorded bedrock mortar at this site.

Previous Work

Archaeologists initially recorded the site in November 1990 (Fairley et al. 1994). The RCMP staff
monitored A:16:158 in FY92, FY93, FY94, FY95 and FY99 (Coder et al. 1994a, 1994b, 1995a, 1995b;
Hubbard 1999b). FY93 monitors recommended subsurface testing.

Monitoring Data Summary

This site is situated less than 3 m above the 28,000 cfs level. Water inundated the site during the
floods of 1983 and 1984. The site location presupposes that it has been underwater untold times since its
creation. The gully impacting the site is river based, although it has reached bedrock in the shelter.
The drainage can only become wider not deeper.

FY92 and FY93 monitors observed extensive gullying at this site. FY94 monitors recorded increased
eolian activity and the presence of surface erosion, gullying, and animal disturbance. FY95 monitors
observed the presence of eolian activity within the shelter. Monitors also noted that visitors had
moved the metate in the shelter since 1990.

FY99 monitors recorded active surface erosion, gullying, eolian activity, and packrat disturbance in
the shelter. Monitors noted that the gully has reached bedrock and cannot cut deeper into the site.
Monitors again noticed that the metate in the shelter had been moved to a different location than in
FY95. Three small rocks were placed underneath the metate forming a level place to sit. Monitors
attributed the visitation to river-runners due to the close proximity of a river camp below the site.

FY99 Recommendations

Due to the site’s proximity to the river and a camping beach, and the shallow depth of the shelter,
the RCMP staff recommend that this site be tested for subsurface material. After testing is completed
the site schedule will be reevaluated. Monitoring will continue until mitigation is completed.

A:16:174 Roasting Feature (biennial schedule)

A:16:174 consists of two artifact concentrations, a large roasting feature, and scattered heat-treated
rock. Lithic evidence includes flakes, a mano or chopper, two grinding slabs, and a mano or pecking
stone. Two flake tools probably functioned as cutting or scraping tools. Ceramics from this site consist of
three Cerbat Brown Ware sherds. This site represents a late prehistoric—early historic Pai rockshelter
situated on an alluvial terrace, abutting steep slopes and local cliffs of conglomerate. Shallow over-
hangs provide some shelter. FY96 monitors discovered a slate pendant in Area B and FY98 monitors
discovered a new mano fragment.

Previous Work

Archaeologists recorded the site in 1990 (Fairley et al. 1994). RCMP staff monitored it in FY93,
FY94, FY96, and FY98 (Coder et al. 1994b, 1995a; Leap et al. 1996, 1998). FY98 monitors recommended
checkdam installation and in FY98 a total station map was completed (Leap et al. 1998). FY98 monitors
also recommended collecting bone fragments for analysis. RCMP staff and Zuni conservators assessed
and installed eight checkdams in FY99 and plotted them on the total station map (Hubbard 1999b).

Monitoring Data Summary

The main areas of concern are the gullies below Artifact Scatters A and B. FY93 monitors recorded
moderate gullying and arroyo cutting. FY94 monitors recorded the presence of surface erosion, gullying,
eolian-alluvial erosion, animal disturbance, and root disturbance. FY96 monitors observed surface ero-
sion, gullying, eolian-alluvial erosion, and active animal disturbance in the rockshelter. The monitors
noted that the gully appeared the same and attributed on-site trailing to researchers.

FY98 monitors recorded active gullying, animal burrowing, and inactive surface erosion. Bone frag-
ments were discovered exposed by the active, deep gullies. The other areas of the site have remained in
stable condition since FY93.
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FY99 Recommendations

The RCMP staff recommends continuing a biennial monitoring schedule and annual checkdam
maintenance by Zuni Conservation Project personnel and RCMP staff. Also, bone fragments should be
collected and analyzed for species identification. Monitors recommend determining the effectiveness of
the checkdams by measuring change in sediment volume.

A:16:175 Thermal Feature (3-year schedule)

A:16:175 is a series of shallow overhangs with associated fire features and a midden with concen-
trations of sherds, lithics, burned bone, and charcoal. Two Desert Side-notched points were found at the
site. Sherds and projectile points found on the surface indicate a multiple occupation of Virgin Branch
and a later Pai or Paiute presence. The site itself is located on the upstream end of a dissected alluvial
terrace with on-site gullies and arroyos that drain into the river. This site, with its exceptlonally well
developed midden, presents evidence for a more intensive or longer-term use of the area.

Previous Work

GRCA survey personnel recorded the site in February 1991 (Fairley et al. 1994). RCMP staff moni-
tored the site in FY92, FY93, and FY94 (Coder et al. 1994a, 1994b, Coder 1995a). Monitors have not
recommended remedial actions for this site.

Monitoring Data Summary

FY92 and FY93 monitors observed minor surface erosion at this site. FY94 monitors recorded active
surface erosion, eolian-alluvial erosion, animal disturbance (trailing), spalling, and root impacts. Mon-
itors identified on-site gullies draining to the river. Loretta Jackson of the Hualapai Tribe requested
that the RCMP staff monitor A:16:175 on a 3-year cycle (Coder et al. 1995a). No visitor-related impacts
were recorded at this site.

FY99 Recommendations

The RCMP staff recommend visiting the site on a three-year schedule at the request of the Huala-
pai. It is also suggested that the on-site drainages be assessed for preservation treatment and that bone
and charcoal samples be collected on the next monitoring trip. Charcoal dates and bone identification
could add to the temporal and functional information for this site and the surrounding area.

A:16:180 Roasting Feature (biennial schedule)

This site contains at least two buried roasting features, fire-cracked rock, and one red chert tertiary
flake. Two manos were found as well as a Coconino Sandstone grinding slab. Cultural affiliation
remains unknown. Radiocarbon dates from Feature 1 indicate a date of A.D. 1685 to 1745.

Previous Work

Archaeologists recorded the site in 1991 (Fairley et al. 1994). The RCMP staff monitored A:16:180
in FY96 and FY98 (Leap et al. 1996, 1998). FY96 monitors recommended installing checkdams at this
site. Due to the precarious position of Feature 1 in a river-based drainage cutbank, RCMP staff assessed
this site in FY96 for checkdams and data recovery. A total station map was completed in FY96. FY97
monitors recommended planting vegetation, but after assessment it was determined that this action
would not be conducted. Feature 1 (a roasting feature) was excavated in FY97 to curtail further loss of
archaeological information (Yeatts 1998). After data recovery, Zuni conservators constructed six check-
dams in the main drainage to prevent the erosion of Feature 2. All six checkdams needed maintenance in
FY99 due to the steep alluvial terrace, heavy runoff through the river-based drainage, and continued
drainage downcutting to reach a postdam lowered base-level (Hereford et al. 1993; Hubbard 1999b).

Monitoring Data Summary

FY96 monitors observed increases in gullying, bank slump, and eolian-alluvial erosion at Feature 1.
Monitors noted that parts of the feature were beginning to erode into the river-based drainage. RCMP
staff took appropriate action by excavating Feature 1 in FY97.
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FY98 monitors recorded active surface erosion, gullying, alluvial erosion, and the presence of sheep
trails and rodent burrowing. Due to increased drainage activity at this site, monitors recommended
checkdam maintenance. RCMP staff have not recorded any visitor-related impacts at this site.

The site is a good example of dam-accelerated erosion that has uncovered archaeological material
once protected by abundant sediment. Due to the steep drainage slope, lack of sediment-replenishing
floods plugging such drainages, and reduction in sediment available for eolian activity, this entire site
could be obliterated in the next few years.

FY99 Recommendations

Biennial monitoring will continue due to the potential for river-based drainage activity at Feature
2. Zuni Conservation personnel and RCMP staff will continue annual checkdam maintenance. If the
gully migrates toward Feature 2, data recovery will be recommended. Monitors recommend determining
the effectiveness of the checkdams by measuring change in sediment volume.

B:10:229 Small Structure (inactive schedule)

B:10:229 consists of several areas (designated A-I) of rock alignments and other features situated
along a talus slope. Areas A and D-H appear to be agricultural features, primarily terraces and check-
dams. Area C is a possible small room outline that may have been a foundation for a ramada-like struc-
ture. Area B is an L-shaped wall that encloses a narrow area that may be related to water diversion.
Area E is distinct in that it is more of a rectangular garden plot. Area I, found upstream from Area A,
consists of two possible wall alignments that seem to be more like sections of a trail than terrace align-
ments. No artifacts or other cultural remains were found. Cultural and temporal affiliation is unknown.

Previous Work

GRCA personnel recorded the site in April 1991 (Fairley et al. 1994). RCMP staff monitored
B:10:229 in FY93 and FY95 (Coder et al. 1994a, 1995b). Monitors have not recommended remedial actions
at this site.

Monitoring Data Summary

FY93 monitors recorded extensive gullying and arroyo cutting. FY95 monitors did not record any
impacts at this site. Monitors recommended removing the site from an actively monitored schedule to an
inactive schedule.

After consulting with other archaeologists in the field, it is the RCMP staff’s conclusion that many
areas are not a cultural manifestation. These areas were formed as a result of a very active rockslide
and therefore, many of the so-called cultural features are in question. Although extensive river-based
drainages were recorded on the survey, monitors have identified no impacts at this “site.” No visitor-
related impacts have been observed.

FY99 Recommendations

The RCMP staff recommend that this site remain on an inactive monitoring schedule. Although
there are river-based drainages, they are heavily armored by boulders and large cobbles. Locus A
should be tested for intact cultural materials prior to expending any unnecessary monitoring efforts on
something that appears to be a natural manifestation. Until subsurface testing is completed to confirm
the existence or nonexistence of cultural 'material, the site description will remain the same.

B:10:249 Historic Structure (inactive schedule)

The site consists of a small rockshelter containing the remains of a low, crude, masonry structure.
Two perpendicular single-course upright slab walls form a small enclosure around the back of the
shelter. There is a sparse amount of historic trash, including a rusted enamel ware bowl fragment, wire,
and a hole-in-the-top can lid. It is probably of turn-of-the-century Anglo affiliation.

Previous Work
GRCA archaeological surveyors recorded the site in 1990 (Fairley et al. 1994). RCMP staff moni-
tored B:10:249 in FY97 (Leap et al. 1997). Monitors did not recommend any action for this site.
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Monitoring Data Summary

FY97 monitors observed a single rock element displaced since it was first recorded. Monitors iden-
tified a river-based arroyo, but it was not impacting the site. The structure remains well protected;
however, the Kanab-Deer Creek trail runs through the site. Despite the proximity of the trail, no
visitor-related impacts were recorded at this site.

FY99 Recommendations
The RCMP staff have placed this site on an inactive monitoring schedule due to the lack of
physical and visitor-related impacts.

B:10:261 Roaster Feature (inactive schedule)

B:10:261 consists of a roasting pit and four FCR middens in variable states of erosion. An associated
artifact scatter includes one mano, one metate fragment, and three Lino Grayware sherds dating from
Basketmaker III to Pueblo 1. Lithic debris includes flakes as well as a knife base, a drill tip, and a
biface fragment. The site is located on a dune-covered terrace in the upper mesquite zone. FY96 monitors
found an historic feature of milled boards in a square formation with wooden stakes.

Previous Work

The site was originally recorded in 1990 (Fairley et al. 1994) and was monitored in FY92, FY93,
FY94, FY96, and FY98 (Coder et al. 1994a, 1995a; Leap et al. 1996, 1998). RCMP staff have not recom-
mended any remedial actions at this site.

Status and Recommendations

In FY92 and FY93 archaeologists noted that the shallow seasonal drainages affect all the features
to a degree, as did continual wind deflation and sediment accumulation. Monitors mentioned that the
roasting features were reworked by erosion since the survey.

In FY94 archaeologists recorded signs of deflation, including pedestaling and downslope movement
of individual artifacts in various artifact concentrations. This was probably caused by the lack of sand
available for eolian processes.

In FY98 archaeologists noted that the site was in stable condition and unchanged since 1994. No
physical or visitor-related impacts were observed. An increase in cryptogamic soils was noted on the
surface. Monitors believed that the site was in no danger of active erosion or visitation. Monitors
suggested that the site be placed on the inactive list because the site was generally in stable condition
with minor eolian deposition and erosion.

FY99 Recommendations
B:10:261 will be placed on an inactive monitoring schedule due to the FY98 monitoring recommenda-
tion and observation of drainage inactivity.

B:11:275 Small Structure (5-year schedule)

This site consists of two partial walls in a rockshelter at the base of the Bass Limestone. No arti-
facts are associated with this site. The walls extend from the back of the overhang, defining at least
one cleared activity area with charcoal. The structure has been partially filled in with debris from the
overhanging formation and silt or sand from alluvial river deposits. Cultural and temporal affiliations
are unknown.

Previous Work

Archaeologists originally recorded the site in 1991 (Fairley et al. 1994) and the RCMP staff
monitored it in FY95 and FY98 (Coder et al. 1995b; Leap et al. 1998). Monitors have not recommend any
remedial actions for this site.

Monitoring Data Summary
FY95 monitors recorded the presence of an arroyo and a packrat midden. Monitors observed that the
river-based arroyo below the midden had reached bedrock, but that an “offshoot” gully is currently
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moving toward the wall. FY95 monitors also noted that the outer edges of the site are located on a steep
slope leaving some potential for downslope erosion.

FY98 monitors noted that the site is very stable with no changes since FY95. The drainage below
the site was filled with abundant vegetation and cryptogamic soil. Monitors described the site as
stable with little potential for impacts. No visitor-related impacts have been observed at this site.

FY99 Recommendations

The site will be tested for intact cultural deposits. The RCMP staff believes that there may be no
cultural remains left at this site. However, the Hopi people have noted that this site may have
cultural value to their people, and prior to implementing any management action, the Hopi would like
to be consulted. The site should not be considered ineligible until subsurface tested is completed. RCMP
staff will monitor this site on a 5-year schedule until testing is completed.

B:14:105 Small Structure (biennial schedule)

This Pueblo II Cohonina site consists of a small rockshelter with a single room formed by a single-
coursed wall of undressed, tabular and blocky sandstone elements. Adjacent to the wall is a light scatter
of approximately 25 lithics and 7 sherds. Three roasting features are present below the shelter as well
as a single course wall, 2 m long.

Previous Work

Archaeologists recorded the site in 1990 (Fairley et al. 1994) and the RCMP staff monitored it in
FY92, FY93, FY%4, FY96, and FY98 (Coder et al. 1994a, 1994b, 1995a; Leap et al. 1996, 1998). During the
1996 research flow, scientists used the camp below this site and severely trampled the site area
(including camping on the site and rearranging artifacts). RCMP staff recommended trail obliteration
work in FY96 and completed it in FY98. Monitors recommended planting vegetation in FY98 because the
trails had become small river-based gullies. They also recommended monitoring trail work during regu-
larly scheduled monitoring visits. FY99 monitors assessed the site for more trail work and determined
that none would be done due to heavy on-site vegetation. This site was also included in the studies
conducted by Thompson and Potochnik (Thompson et al. 1998).

Monitoring Data Summary

FY92 monitors observed base-level lowering within the drainages on the site. FY93 monitors
observed no change in the physical condition of the site but recommended an assessment for retrailing.
FY94 monitors noted that the north side of the wall at Feature 1 collapsed and that Features 2 through
5 were stable.

FY96 monitors recorded increased vegetation growth at Feature 5 and minimal deflation and loss of
cryptogamic soils at Features 2, 3, and 4. FY98 monitors observed active surface erosion on the site’s
southern boundary. Several of the trails obliterated in FY97 had nick points that are now defined
river-based drainage channels (rills and gullies). Due to post-dam accelerated erosion and sediment
loss, these drainages will continue to erode without natural intervention from large sediment-laden
floods. Human trails are present throughout the site and visitor-related and scientist impacts have
been consistently recorded since 1992. The intensive trailing and subsequent gullies, caused by scientists
studying the 1996 research flow, are directly related to dam operations. The visitor impacts are also
attributed to commercial river-runners due to a primary camping beach located below the site.

FY99 Recommendations

Biennial monitoring and GRCA trail maintenance will continue to curtail the river-based drainage
impacts and visitor-related impacts at this site. The on-site river-based drainages, particularly
within the trails, will be assessed for preservation treatment.

B:15:123 Special Activity Locus (inactive schedule)

This site consists of a single plain-ware ceramic jar, originally cached in a small crevice between
two limestone boulders. At least one boulder has shifted since the pot was left in place, crushing the jar
into several pieces. The jar was probably used for storage; however, it is doubtful that recoverable




stored remains survived. The pot may be related to a small rockshelter site located nearby. The jar
dates somewhere in the Pueblo I to Pueblo III range.

Previous Work

Archaeologists initially recorded the site in 1990 (Fairley et al. 1994). The RCMP staff monitored
B:15:123 in FY92, FY93, and FY97 (Coder et al. 1994a, 1994b; Leap et al. 1997). Monitors have not recom-
mended any remedial actions at this site.

Monitoring Data Summary

FY92 and FY93 identified an inactive gully 5-10 m from the pot. Monitors recommended future
observation of the gully due to potential impacts.

FY97 monitors recorded no new activity at the gully and overall site stability. No visitor impacts
were observed since FY93.

FY99 Recommendations

The RCMP staff recommend taking detailed medium-format photographs of the pot and then
changing the site’s schedule to inactive, monitored only by GRCA river patrol for ARPA violations.
The Hopi Tribe recommends that they be consulted prior to any additional management action.

B:15:138 Thermal Feature (annual schedule)

The site was not recorded during the 1990-91 river corridor survey. Monitors identified and recorded
this site in April 1997 (Leap et al. 1997). This site consists of two concentrations of fire-cracked rock and
a sparse scatter of lithics and sherds. Feature 2 appears to be the remains of a slab-lined roasting fea-
ture. Feature 1 has no intact morphology and is an array of fire-cracked rock with associated artifacts.
Multiple trails are on or near the site due to its proximity to a popular side canyon hiked by river-
runners.

Previous Work

RCMP staff recorded the site in 1997 (Leap 1997c). The trail directly below Feature 2 was obliter-
ated at the time the site was recorded and a new trail was outlined below the site. Visitors (river run-
ners) destroyed the work the following summer. In September 1997 a total station map was completed
(Leap et al. 1997). Though the trail work was destroyed, a second round of obliteration was conducted in
October 1998. FY98 monitors recommended planting vegetation. Additional trail work was completed in
FY99 (Hubbard 1999b). Access was blocked off to the drainage by using dead brush found in the side
canyon drainage. It was determined that the features are most vulnerable to hikers (river-runners)
coming back down to camp from the upper Tapeats Sandstone ledges. A small rock cairn was constructed
and hidden in the ledges so it is only visible from above. Theoretically, lost hikers will see the cairn
from above, directing them down the ledges away from the site. RCMP staff placed deadfall in the
drainage to block the upper portion of Feature 2. Approximately 7 m of the area was treated and all
work was photographed. FY99 monitors recommended planting vegetation.

Status and Recommendations

Physical impacts recorded in FY97 were minimal and included rilling within the two features. By
FY98, archaeologists noted a deep nick point in the gully below Feature 1, and gully compaction at
Feature 2 due to trailing. Additional trail work and vegetation (seeding with the aid of jute mat) were
recommended along the slope. By FY99 the rilling noted in FY97 had transformed into gullies draining
to the river. In FY99 monitors recorded the presence of active sheet washing occurring due to the loca-
tion of the features at the base of a cliff wall. The gully bisecting Feature 1 has reached bedrock and
will not migrate further into the feature. Several nick points are located in the active gully at Feature
2. Also, monitors noted several areas that were cleared and leveled for sleeping. Monitors and GRCA
personnel have worked at this site in the past to divert trailing through the site and into the side
canyon. Two camps are present near this site and the side canyon is a popular hike for commercial river
passengers.
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FY99 Recommendations

The site is in poor condition due to its location, active physical erosion, active visitor-related
impacts, and continued loss of cultural material. RCMP staff recommend assessing the site for data
recovery in FY00. This data recovery project will take minimal time and effort due to the supposed
shallow depth of the cultural material remaining. GRCA will continue annual trail maintenance and
perform trail obliteration until data recovery is conducted. Also, an annual monitoring schedule will
continue until excavation is completed.

C:02:092 Artifact Scatter (3-year schedule)

C:02:092 is an aceramic site located in a Kaibab Limestone rockshelter overlooking the Colorado
River. The site contains two Moenkopi Sandstone grinding slabs, two manos, a chopping tool, and a
scatter of charcoal. The manos are unifacially ground. The only chipped stone tool was a quartzite
cobble with a 10-cm-long area of flake scars that appear to represent a chopping edge. Three fragments
of unidentifiable bone were also observed. Cultural affiliation is unknown.

Previous Work

Archaeologists recorded this site in April 1991 (Fairley et al. 1994). The RCMP staff monitored
C:02:092 in FY92, FY93, FY95, and FY99 (Coder et al. 1994a, 1994b, 1995b; Hubbard 1999b). FY95
monitors recommended developing a new site map. Monitors have not recommended any remedial
actions for this site.

Monitoring Data Summary

Anglers, surface erosion, gullying, alluvial erosion, and cliff spall primarily impact this site. The
river-based drainage, located on the upstream side of the site, has a history of activity prior to 1995.
However, monitors have not discovered any new features or artifacts exposed in the drainage.

FY95 monitors recorded the presence of surface erosion, gullying, alluvial erosion, and cliff spall.
The monitors suggested continued monitoring due to the potential for increasing impacts.

FY99 monitors recorded inactive surface erosion, gullying, and active cliff spall. Monitors confirmed
that the drainage flows into the 1983 sand and that it appeared unchanged since FY95.

FY99 Recommendations

The site’s monitoring schedule will change from annually to every 3 years due to river-based drain-
age inactivity. Monitors believe that the site integrity is questionable, based solely on surface remains.
It is recommended that RCMP test for subsurface, intact cultural remains before any additional efforts
are expended on this site.

C:02:096 Structure-Thermal Feature Complex (annual schedule)

The site consists of two sheltered areas separated by a drainage and talus cone. The upstream area
(Locus A) consists of a shallow overhang with a faint wall. The wall consists of small, local limestone
cobbles in a single ground-level course. The front of the shelter ledge might exhibit some alignment and
level preparation. One large tertiary flake of white-orange Kaibab Chert was noted, as well as a long,
tapered river cobble (pestle shape), pecked on two faces with a smooth surface on another margin. Locus
B is located about 60 m downstream of Locus A under a west-facing Kaibab Limestone overhang. An
arroyo flows beneath the overhang dripline, exposing layers of river-deposited silt and sand inter-
bedded with coarser sand and gravel colluvium. Several layers of charcoal and cultural features are ex-
posed in the arroyo sidewalls as well. O’Connor and others (1994) reported finding fluvial-transported
charcoal at a depth of about 2.5 m below present ground surface, near the bottom of the stratigraphic
section. The radiocarbon dates from this research dated from 4567 B.P. to 4125 B.P. Monitors in FY97
recorded a partially mineralized, worked stick in Locus A. FY97 monitors discovered new lithics and a
Moenkopi corrugated sherd eroding from the Locus B arroyo.

Previous Work
Archaeologists originally recorded the site in 1991 (Fairley et al. 1994) and the RCMP staff moni-
tored it in FY95, FY96, FY97, FY98, and FY99 (Coder et al. 1995b; Leap et al. 1996, 1997, 1998; Kunde
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1998a). Monitors recommended checkdam installation in FY96. In FY97 the RCMP staff assessed this
area for checkdam installation and determined that the arroyo system is at an active stage that would
not be conducive to checkdam construction. Surveyors completed a total station map in FY97. In FY97,
FY98, and FY99 monitors consistently recommended data recovery for the features exposed at Locus B.
FY99 monitors collected charcoal samples for radiocarbon dating from Features 2 and 9. This site was
also included in the studies conducted by Thompson and Potochnik (Thompson et al. 1998).

Monitoring Data Summary

FY95 monitors were unaware of Locus B due to its absence on the site map. Monitors recorded no
impacts at Locus A and considered the site stable. FY96 monitors recorded active surface erosion,
gullying, arroyo cutting, bank slump, and the presence of alluvial erosion and animal disturbance.
Monitors noted that extensive local flooding in 1990-91 and during the research flow caused additional
impacts to the sediment terrace that contains this site.

FY97 monitors recorded active rodent burrowing, coyote activity, and the presence of arroyo cutting,
bank slump, and cliff spall. Monitors noted that the river-based arroyos at this site are active and
beyond preservation treatment.

FY98 monitors identified a large arroyo upstream of Locus A. Although the arroyo is not directly
impacting Locus A, RCMP staff recommended monitoring it to track its direction. At Locus B, the arroyo
system has been consistently active. Monitors recorded active surface erosion, arroyo cutting, bank
slump, and alluvial erosion in the Locus B arroyo.

FY99 monitors recorded active surface erosion, arroyo cutting, bank slump, and alluvial erosion.
Monitors identified increased slump at Feature 9 and throughout the arroyo. Overall, the arroyo
exhibits recent arroyo downcutting and is extremely active.

FY96 to FY99 monitors have recorded active arroyo cutting at this site. The drainage is river based
and several meters deep. Monitors have consistently observed new channel initiation occurring through-
out the drainage. Artifacts and features are still present in the arroyo walls but also are washing
downslope due to undercutting and bank slump. Visitor-related impacts (trailing) were previously
attributed to anglers and scientists. The RCMP staff recommends a phased data recovery approach at
this site from FYO01 to FY04 (Leap et al. 1999a).

Several members of the PA including representatives from AZSHPO, GRCA, WAPA, the Hopi
Tribe, and RCMP staff stopped at C:02:096 on the April 1999 river trip. The group decided that Locus A
was in stable condition and in no need of data recovery. Members of the PA agreed that a phased data
recovery approach would be appropriate for Locus B (Leap 1999).

FY99 Recommendations
Annual monitoring will continue until data recovery is completed at Locus B. After excavations of
Locus B, the monitoring schedule will be reevaluated.

C:02:097 Artifact Scatter (biennial schedule )

The site consists of two Kaibab Limestone rockshelters with sparse but diverse artifacts within
them and on the slope below. Shelter 1 has a mostly bedrock floor (there is old alluvial sediment at the
back) and contains lithic tools such as one core, a flake scraper, two uni-edge cobble flakes, and a thick
biface. Other artifacts include bones, two manos, flakes, and six sherds. There is an historic or modern
firepit with rusted cans, plastic, and tattered underwear. Shelter 2 is smaller, but has more interior fill
and a possible one-course-high wall enclosure. A core and flake were found on the slope below. Ceramics
suggest two possible occupations: Pueblo I and late to early Pueblo III Tools range from expedient flake
tools to bifaces and manos. The artifact assemblage is suggestive of more than just overnight or single-
activity use. FY95 monitors found a Tusayan Grayware corrugated sherd at Shelter 2.

Previous Work

Archaeologists recorded the site in 1991 (Fairley et al. 1994) and the RCMP staff monitored it in
FY95, FY97, and FY98 (Coder et al. 1995b; Leap et al. 1997, 1998). FY95 monitors recommended trail
work at C:02:097. The GRCA trail crew performed retrailing and trail obliteration work in FY96. This
site was also looked at closely during the research flow in 1996 (Balsom and Larralde 1996). FY97
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monitors recommended more extensive trail work in the area. However, FY98 monitors noted that the

extensive trail work completed at C:02:098 will have positive repercussions for trailing around
C:02:097.

Monitoring Data Summary

FY95 monitors observed the presence of gullying and alluvial erosion. They noted that the 1983
flood impacted the site and that many of the artifacts most likely washed away. Extensive visitor-
related impacts were attributed to anglers. Angler impacts included trailing and abundant trash.

FY97 monitors recorded the presence of gullying, animal-caused erosion, and spalling. Monitors
noted that the 45,000 cfs research flow (1996) did not impact the site. Extensive visitor-related impacts
were attributed to anglers. Angler impacts included trailing, on-site camping and abundant trash.
Monitors removed the trash from this site.

FY98 monitors recorded inactive gullying and alluvial erosion, along with trailing and trash at
this site. RCMP monitors observed that heavy rainfall causes flow through the overhang which filters
down from above the site. The drainages extending from the shelters downslope are river based. This is
also an obvious angler’s area due to the types of trash in and around the shelters. Anglers substantially
impact many sites near Lees Ferry. Glen Canyon Dam has created and promoted, through dam opera-
tions, the establishment of one of the most prominent angler locations in the Southwest.

FY99 Recommendations

The RCMP staff will continue biennial monitoring due to active river-based drainages and visitor-
related impacts. GRCA will continue trail maintenance.

C:02:098 Artifact Scatter (annual schedule)

The site consists of an overhang with a charcoal scatter, one sherd, one sandstone mano, and a flake
scatter. The terrace at the base of the overhang has been cut by high water, and charcoal is eroding
from this cut. Cultural affiliation is unknown.

Previous Work

Archaeologists recorded the site in 1991 (Fairley et al. 1994) and RCMP staff monitored it in FY95,
FY97, FY98, and FY99 (Coder et al. 1995b; Hubbard 1999b; Leap et al. 1997, 1998). FY95 monitors
recommended trail work, planting vegetation, and testing for subsurface cultural material. The GRCA
trail crew completed trail obliteration work in FY96. This site was recommended for data recovery in
FY97. FY98 monitors recommended installing checkdams and surveyors completed a total station map in
FY98. FY99 monitors noted that no new trails were apparent; however, erosion has obliterated some of
the previous trail work. FY99 monitors and Zuni conservation personnel assessed the gullies and trails
for checkdam construction and scheduled work in FY00. This site was also included in the studies
conducted by Thompson and Potochnik (Thompson et al. 1998).

Monitoring Data Summary

FY95 monitors observed active surface erosion, bank slump, and the presence of surface erosion,
gullying, and animal-caused erosion. FY97 monitors noted the presence of surface erosion, gullying, bank
slump, and animal-caused erosion. Monitors noted that the bank slump is occurring near the artifact
scatter.

FY98 monitors observed active surface erosion, gullying, alluvial erosion, and the presence of bank
slump. FY99 monitors observed active surface erosion, gullying, bank slump, and alluvial erosion.

Monitors have consistently recorded angler trails, trash, tackle, and recent charcoal at one end of
the overhang. FY97 and FY99 monitors observed channel initiation and several nick points within the
old obliterated trails and the main trail.

As at other sites throughout the river corridor, the loss of vegetation and sediment depletion caused
by trailing has created extensive gullies that drain to the river. Floods in excess of 60,000 cfs plugged
and filled similar gullies in pre-dam times. However, the loss of sediment-rich floods and lack of sand
for eolian activity leaves few management options for this site. RCMP has recommended data recovery
at C:02:098 for FY02 to FY04 (Leap 1999).




FY99 Recommendations

Annual monitoring will continue until data recovery is completed. GRCA rehabilitation crews will
continue trail maintenance in the area regardless of excavation work.

C:02:101 Thermal Feature (inactive schedule)

This site is located in dune sand just below the bottom of an exposed talus slope. It consists of a
cluster of fire-cracked rock with a single charcoal chunk in association on the surface. This probable
roasting feature is eroding downslope due to deflating sand and water runoff. Cultural affiliation is
unknown. The 1983 high water impacted the base of the slope adjacent to the site.

Previous Work

The site was originally recorded in 1990 (Fairley et al. 1994) and was monitored in FY92, FY93,
FY94, FY97, and FY98 (Coder et al. 1994a, 1994b, 1995a; Leap et al. 1997). FY94 monitors recommended
installing checkdams in the active on-site drainage. In FY96 Zuni Conservation personnel assessed the
site for checkdams. In FY97, 14 checkdams were constructed in two active gullies and a total station map
was completed for the entire site (Leap 1997b). The main gully was remapped in FY98 to identify the
rate of erosion. The Zuni Conservation personnel observed the checkdams in FY98 and suggested that
jute mat be used to line the drainage and that several checkdams should be reconstructed. It was also
suggested that the river-based drainage be lined with rock and brush up to the 1983 sands. This work
was planned for FY99. Upon visiting the site in FY99, RCMP staff observed that the gullies had
stabilized themselves and repairs were performed on only 5 of the 14 original checkdams. This site was
also included in the studies conducted by Thompson and Potochnik (Thompson et al. 1998).

Status and Recommendations

In FY92 and FY93 surface erosion in the vicinity was extensive. The sediment terrace was so dis-
sected that there was more drainage than terrace remaining. Archaeologists recommended checkdams
or vegetation to stabilize the gullies. In FY94, C:02:101 continued to erode slowly downslope. Checkdam
installation was recommended a second time and it was also suggested that a radiocarbon sample be
taken to date the site. ‘

In FY97 surface erosion and eolian erosion were both present. The feature was stable, but the gully
adjacent to the fire-cracked rock slightly increased in size and depth. In some places, the gully was
more than a meter wide and deep, thus transforming it into a river-based arroyo. In previous years, the
gully was terrace based.

In FY98 no impacts were observed at the feature. As a result of heavy rains, several checkdams
accumulated sediment on the upstream side, but formed new nick points just below the checkdams.
Monitors believed that eventually, after substantial rains, these two drainages will connect below the
feature and drain to the river. The downstream drainage system was more active than the upstream
one.

There are no artifacts associated with the feature. The gullying activity has illustrated that it is
possible that artifacts could be exposed to the surface, adding information to the site’s age and function.
Because of the activity recorded at this site, FY98 monitors changed the schedule to biennial
monitoring.

FY99 Recommendations

The RCMP staff changed the site’s biennial monitoring to inactive due to consistent feature stabil-
ity, despite the active river-based drainage. However, Zuni Conservation personnel will continue
annual checkdam maintenance and if new material is exposed the RCMP staff will reevaluate the
monitoring schedule. Monitors recommend determining the effectiveness of the checkdams by measuring
change in sediment volume.

C:09:031 Special Activity Locus (inactive schedule)

C:09:031 consists solely of the grave of Grand Canyoneer Wilson “Willie” Beigle Taylor who died
of a heart attack during a river trip with Otis “Doc” Marston in June 1956. The grave is marked with a
bronze plaque.
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Previous Work

The grave site is a well-known and often visited location in the river corridor. It was recorded as an
actual site by Euler in 1978 and was re-recorded in 1990 (Fairley et al. 1994). The site was monitored in
FY95 and FY99 (Coder et al. 1995b; Hubbard 1999b). The RCMP and GRCA conducted trail work at this
site in FY97 (Leap et al. 1997). This site was also included in the studies conducted by Thompson and
Potochnik (Thompson et al. 1998).

Monitoring Data Summary

The grave is protected by dense vegetation and exhibits no change since 1990. NPS conducted trail
work here in November 1996 to reduce the multiple trails originating at the river to a single trail
leading to the grave. The river-based drainage on the site is located within the entrenched trail. The
trail work was successful because visitors currently use only one trail. It is recommended that GRCA
conduct trail maintenance as needed. No physical impacts were observed during the FY99 monitoring
episode.

FY99 Recommendations

The site will be placed on the inactive list due to its stability and the lack of additional informa-
tion available from the site. The GRCA rehabilitation crew should routinely maintain the trails that
are created in this area. Because backcountry access is via the Navajo Nation Reservation, all visita-
tion issues will be discussed between GRCA and the Navajo Nation.

C:09:034 Special Activity Locus (inactive schedule)

The site consists of the remains of Bert Loper’s wooden boat, which capsized in 1949 upstream at
24.5 Mile Rapids. Loper died not as a result of the capsized boat, but from a heart attack that occurred
in conjunction with the flip. Don Harris found the boat at this location that same year. The bow
remains intact, although the rest of the hull is in various stages of deterioration. A metal plaque
commemorating Bert as the “Grand Old Man of the Colorado River” was cemented onto a piece of talus
limestone about 2 m upslope of the boat.

Previous Work

Archaeologists initially recorded the boat and commemorative plaque in 1972 and re-recorded it in
1990 (Fairley et al. 1994). The Park has monitored the boat annually since 1982, and the RCMP staff
monitored it in FY95, FY97, and FY99 (Coder et al. 1995b; Hubbard 1999b; Leap et al. 1997). FY95
monitors recommended trail work and planting vegetation to reduce visitor-related impacts at this site.
The site was assessed for planting vegetation in FY97 and the staff determined that none would be
planted. RCMP staff conducted trail obliteration and retrailing in FY97. Due to the boat’s location near
the river, RCMP staff conducted medium-format photography prior to and after the research flow
(Balsom and Larralde 1996). FY98 monitors recommended continued trail maintenance.

Monitoring Data Summary

FY95 monitors noted the presence of gullying, surface erosion, and eolian erosion. FY97 monitors
observed increased eolian erosion and the presence of gullying. A river-based gully adjacent to the boat
was filled in with brush by RCMP staff in FY97.

FY99 monitors recorded inactive surface erosion. Monitors noted that the river-based gully is cur-
rently stable and that the revegetation work was successful.

Monitors consistently recorded visitor disturbance in the form of missing and moved boat parts.
There is a designated trail that leads directly to the site and it is regularly used during the summer
months.

FY99 Recommendations

Because visitation is the primary impact at this site and RCMP staff have descriptively and
visually collected all the information at this site, C:09:034 will be placed on the inactive monitoring
schedule and monitored annually by GRCA river patrol for ARPA violations. The GRCA trail crew will
continue trail maintenance.
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C:O9:088 Historic Structure (inactive schedule)

This site consists of numerous features and artifacts related to the testing of the alternative Marble
Canyon dam site. This project took place from 1949 through 1951. The site consists of several test shafts
and their associated tailings, a loading platform, a ferry boat stacked in another ferry boat, numerous
painted letters on the cliff face and rock, and industrial trash (cable, nails, iron plates, ladders, wood
planks, barrels, blasting wire, food cans, anchor bolts, and a grease bucket). Artifacts are spread over a
half-mile length of the river on both banks; the right bank has 13 numbered features (Features 1-13)
and the left bank has 3 loci.

Previous Work

Archaeologists recorded this site in 1990 (Fairley et al. 1994). The RCMP staff monitored C:09:088
in FY92, FY93, FY94, FY95, FY97, and FY99 (Coder et al. 1994a, 1994b, 1995a, 1995b; Hubbard 1999b;
Leap et al. 1997). Monitors have not recommended any remedial actions at this site. A determination of
eligibility was forwarded to the Arizona SHPO in FY95 (Leap 1994c) regarding the site’s eligibility
for the National Register. Although it does not meet the 50-year criterion, SHPO concurred with the
RCMP request.

Status and Recommendation

FY93 monitors observed extensive surface erosion and moderate on-site gullying. FY94 monitors
observed an active gully and river-based arroyo adjacent to Feature 15. However, the drainage was not
directly impacting the feature. FY95 monitors observed no physical or visitor-related impacts at the
site.

FY97 monitors noted that there was increased surface erosion and gullying on the large talus cone
that extends into the river. The March 1996 research flow truncated the main talus cone (L-1), but also
deposited sand below the site on both banks. FY99 monitors noted overall site stability, but noted the
loss of research flow (1996) sand in the area.

Early photographs taken by Bill Belknap in 1963 depict large pre-dam beaches in this stretch of
the river. Long-term photo replication of the main talus cone (FY99), on river left, depicts an overall
loss of sediment and deterioration of the talus cone. River-based drainages are located throughout the
site on both sides of the river. However, the drainages are not currently causing direct impacts to
specific features.

FY99 Recommendations

All information potential has been retrieved through historic documentation. Therefore, the RCMP
staff have placed the site on an inactive monitoring schedule. The site will be monitored by the river
patrol for ARPA violations.

C:13:003 Special Activity Locus (inactive schedule)

The site consists of two main areas where the Hopi and perhaps Pai groups mined abundant salt
within shallow overhangs. The largest of the areas is 4 m in depth, 1.5 m in height, and 8 m in length.
The second is 7 m in length, 1-2 m in depth, and less than a meter in height. The north alcove has 25-30
red hematite pictograph elements above it. Below this same area is a long Tapeats slab with four
ground, shallow basins. No other artifacts were observed.

Previous Work

The site was originally recorded by GRCA on 14 September 1960 and was re-recorded by GRCA in
1986. The site was recorded again in 1990. RCMP staff have not officially monitored the site. However,
a stationary camera placed across from the site has been taking photos daily since the early 1990s.
Also, RCMP staff documented the pictographs and mines with a medium-format camera in FY97 (Leap
et al. 1997). The site was closed to visitors in the 1980s.

Status and Recommendation
The site was inundated by the 1983 high river flows. Stationary cameras documented the January
1993 Little Colorado flood, which deposited a substantial amount of sediment below the site. Sediment
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was also deposited after the 1996 research flow. During the medium-format documentation of the
pictographs in FY97, monitors noted that several figures had disappeared since the 1970s due to salt
precipitation. Monitors also documented small rills and gullies that were considered river-based
drainages. C:13:003 has a long photographic history dating back to the 1960s. Photo replications of this
area depicts the loss of large beaches and an increase in exotic vegetation after the construction of Glen
Canyon Dam.

FY99 Recommendations

Due to the fragility of the site and requests from tribal signatories of the Programmatic Agreement,
the site will remain on an inactive monitoring schedule.

C:13:010 Pueblo (annual schedule)

This is a large, multicomponent habitation site divided into three locales. Locale 1 was recorded in
1965 and Locales 2 and 3 were discovered on a 1983 GRCA monitoring trip. Five structures and 21 features
are assigned to Locale 1, including a pithouse, several 1-2 room masonry structures, a pueblo, cists or
hearths, and rubble or wall alignments. Four structures and 16 features are noted at Locale 2, including
rooms and rubble piles. Locale 3 contains two structures and five features, including a shelter, cists, and
wall or room remains. Testing suggests that the site may have had two or three occupations, including
Pueblo I Cohonina and Pueblo II Puebloan; ceramics also suggest a late prehistoric—early historic Hopi
connection. For details consult the 1984 excavation report (Jones 1986a). The site contains numerous
river-based drainages, as depicted in Figure 9.

Previous Work

Archaeologists conducted data recovery at this site in 1984 (Jones 1986a) as a result of high water
releases that inundated cultural remains along the river. GRCA closed this site to visitors in 1985 due to
the fragility of the terrain. Geomorphologists completed a topographic map of C:13:010 in 1993 using
photogrammetry (Hereford et al. 1993). The RCMP staff has monitored the site annually since FY95
(Coder et al. 1995b; Hubbard 1999b; Leap et al. 1996, 1997, 1998). FY95 monitors recommended stabili-
zation and total station mapping. FY96 monitors recommended installing checkdams and data recovery.
During the 1996 research flow, the RCMP staff conducted supplemental monitoring efforts at this site
(Balsom and Larralde 1996). FY97 monitors recommended data recovery, total station mapping, stabili-
zation, and checkdams. After an assessment in FY97, monitors determined that checkdams would not be
effective.

FY98 monitors recommended data recovery. The RCMP staff assessed the site for data recovery in
FY97 and FY98. In FY98 and FY99 the RCMP staff implemented a limited data recovery project and
completed medium-format photography. The RCMP staff will complete a separate report detailing
this work upon completion of the analyses. FY99 monitors recommended additional data recovery. This
site was also included in the studies conducted by Thompson and Potochnik (Thompson et al. 1998).

Monitoring Data Summary

FY95 monitors observed increases in surface erosion and gullying and the presence of arroyo cutting.
Monitors noted that the manos at Feature 34 were placed in a leaning position against the metate.
These manos were not in previous photos of Feature 34 and obviously were moved from another location
on the site. Footprints were observed on the beach and in the dunes below the site.

FY96 monitors recorded increases in surface erosion, gullying, eolian activity, bank slump and the
presence of arroyo cutting. Monitors noted numerous rills, gullies, and bank slump throughout the dunes.
Most of the features were experiencing extensive and active erosional impacts. Many of the arroyos and
gullies on the site were undercutting features and causing them to fall into the active drainages.
Monitors observed artifact displacement most likely from visitors.

FY97 monitors observed increases in gullying, bank slump, and eolian erosion, and the presence of
arroyo cutting and surface erosion. Structures 9, 11, 20, and 21 and Feature 38 were classified in poor
condition due to active erosional impacts. No visitor-related impacts were observed.
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Figure 9. September 1983 photo illustrating the extensive river-based drainages throughout
C:13:010; notice that many of the drainages are bisecting the alluvial terraces on their way to
the river.
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FY98 monitors recorded active gullying, bank slump, eolian erosion, and inactive surface erosion and
arroyo cutting. Many of the features were experiencing one of the above-mentioned impacts. Old
collection piles were noted on this visit.

FY99 monitors observed active surface erosion, gullying, eolian erosion, rodent burrowing, arroyo
cutting, and inactive bank slump. Visitor-related impacts were identified near Feature 34 (artifact
movement). Monitors noted that the main drainage and other drainages throughout the site had
received recent flow with channeling down the center of the arroyo.

GRCA staff (1978 to 1989) and RCMP staff (1992 to present) recorded consistent drainage activity,
bank slump, and erosional obliteration of archaeological features at C:13:010. Although the area is
closed to visitors, collection piles and other evidence of visitor disturbance were recorded through the
years. An extensive photographic history has developed at this site since the early 1960s. A long-term
photographic replication project in FY97 showed the erosional severity of this area over the past 40
years. Data recovery is the only option for this site due to this documented erosion. The drainages on
the site are river based and very active, continually exposing new cultural material.

Several members of the PA, including representatives from AZSHPO and GRCA, stopped at
C:13:010 on the April 1999 river trip. The group decided that NAGPRA is a consideration at this site
and that whole site excavation will be expensive due to the depth of deposits. However, the research
potential at this site is tremendous. A phased excavation approach was recommended (Leap 1999).

FY99 Recommendations

Due to consistently recorded active erosion, the RCMP staff will continue annual monitoring until
more extensive data recovery projects are implemented.

C:13:099 Structure-Thermal Feature Complex (semi-annual schedule)

This site contains two loci of fire-cracked rock, buried and collapsed structures, and artifacts.
Archaeologists identified several charcoal lenses, burned rock features, and artifact concentrations.
Many of the features are eroding out of the coppice dunes, bisected by a highly active drainage system.
The drainage system has uncovered the majority of this site since 1978, evidenced by several newly
exposed features recorded by GRCA and RCMP archaeologists. FY94 monitors recorded Features 6 and 7
eroding from the active drainage. FY95 monitors recorded Feature 8 eroding from the active arroyo.
RCMP staff identified two new probable cists eroding from the active arroyo in FY98. RCMP archaeol-
ogists tested the probable features in FY99 and did not discover cultural material. Since 1990, the RCMP
staff has discovered numerous lithics and sherds eroding from the active arroyo and scattered through-
out the drainage system. An assemblage of 40 sherds suggests an early-mid Pueblo II occupation. Lithic
evidence from this site includes two mano-like objects, ground to create a knife-like edge, as well as
pecked grinding stones and hammerstones. Five charcoal samples were taken from several features in
the early 1990s. Dates ranged from 140 years B.P. to 1410 years B.P.

Previous Work

Archaeologists originally recorded the site in 1978. Prior to the implementation of the monitoring
program (late 1980s), GRCA conducted excavation and collected samples of a deteriorating feature
(Feature 3). The RCMP staff has monitored C:13:099 semiannually since FY93 (Coder et al. 1994a,
1995a, 1995b; Kunde 1998a; Leap 1995c¢, 1996b, 1997a, 1997¢, 1998b; Leap and Hubbard 1996b). FY94
monitors recommended trail work, installing checkdams, total station mapping, and subsurface testing.
FY95 monitors recommended trail work, planting vegetation, installing checkdams, subsurface testing,
data recovery, and total station mapping. In FY95 the GRCA trail crew performed trail obliteration
work along the Beamer Trail, which relocated the hiking trail near the river to reduce visitor impacts.

In September 1995 RCMP staff, representatives from state and federal agencies, and tribal entities
constructed 44 checkdams at C:13:099 (Leap 1995d). C:13:099 is the first location where Zuni-style
checkdams were built in the river corridor. Archaeologists used a photogrammetric map (Hereford et
al. 1993) for recording, prior to completion of a total station map in FY97. Each checkdam was photo-
documented before and after its construction with 35 mm prints and slides. FY96 monitors recommended
additional trail work and planting vegetation. Trail obliteration work was completed in FY97. RCMP
staff conducted additional monitoring efforts during the research flow of 1996 (Balsom and Larralde
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1996). FY97 monitors recommended checkdam maintenance and data recovery. FY98 monitors recom-
mended data recovery, planting vegetation, and checkdam maintenance. Checkdam maintenance
projects were completed in FY97 and FY98 (Leap et al. 1997, 1998). Monitors recommended medium
format photography and projects were completed in FY95, FY96, and FY98 (Leap 1995a, 1996b, 1996d,
1998a). FY99 monitors recommended trail work, planting vegetation, and data recovery. Archaeologists
conducted feature excavation and exploratory testing at Features 1, 3, 7,9, and 10 in FY99. RCMP will
disseminate the results of this project after an analysis is completed. FY99 monitors recommended more
extensive excavation. This site was also included in the studies conducted by Thompson and Potochnik
(Thompson et al. 1998).

Monitoring Data Summary

FY93 monitors recorded extensive surface erosion, arroyo cutting, active bank slump, and moderate
gullying. Monitors noted channeling in the trail through Locus A, exposure of new artifacts, and exten-
sive visitor-related impacts.

FY94 monitors observed increases in surface erosion, gullying, arroyo cutting, bank slump, and
alluvial erosion. Monitors recorded trailing, collection piles, and on-site camping attributed to the
adjacent Beamer Trail and the river camp.

FY95 monitors recorded increases in surface erosion, arroyo cutting, bank slump and alluvial erosion
throughout the site. Monitors noted that Features 1, 2, 3, 4, 6, and 7 were actively eroding due to the
river-based drainage. They recorded increased trailing and the presence of collection piles at Feature 3.

FY96 monitors noted increases in surface erosion, gullying, arroyo cutting, bank slump, and alluvial
erosion. Monitors commented on the stability of Feature 5, which has been stable for several years
because of its distance of several meters from the river-based arroyo. Monitors noted increased bank
slump near Feature 3 and increased bank undercutting at Feature 7. Feature 8 could not be located and
extensive on-site rills had increased significantly in depth. Monitors commented on the abundant sedi-
ment gathering behind the newly constructed checkdams and the sediment deposited by the research
flow (1996). Increased trailing was recorded on the site.

FY97 monitors observed increased gullying, arroyo cutting, bank slump, surface erosion and rodent
activity. Increased bank slump was identified at Features 1, 3, 4, and 8. Monitors noted that heavy
October rains had caused extensive scouring and undercutting in the drainage. Three checkdams showed
signs of breaching. A small collection pile was documented near Feature 2.

FY98 monitors recorded active surface erosion, gullying, arroyo cutting, bank slump, and alluvial
erosion. Monitors noted extensive undercutting, bank slump, and channel widening caused by intensive
flow through the river-based drainage. Features 1, 2, 3, 4, 6, 7, and 8 were all physically impacted in
FY98. Feature 5 remained stable. Monitors recorded a sherd collection pile at the river camp below the
site, on-site artifact movement, and extensive trailing.

FY99 monitors observed active surface erosion, gullying, arroyo cutting, bank slump, alluvial ero-
sion, and animal burrowing. All features were classified in poor condition. Monitors noted that arti-
facts, charcoal, and sediment are consistently washing into the active river-based drainage. Footprints
were observed dropping into the arroyo from the river camp.

GRCA archaeologists (1978 to 1989) and the RCMP staff (1992 to present) have recorded intensive
erosional activity at C:13:099 for many years. Since 1990, four features have been completely obliter-
ated by the active river-based drainage (Features 2, 4, 6, and 8). Features 1, 3, and 7 have experienced
some degree of degradation through channel cutting or bank slump since 1990. Feature 5 is the only
consistently stable feature.

The 1996 research flow plugged the river-based drainage; however, the drainage has bisected the
45,000 cfs terrace, reaching the river once again. Many of the checkdams at this site received main-
tenance due to pooling and breaching. There are still multiple trails throughout the site, due to an
adjacent river camp and the Tanner/Beamer Trail. Despite all the effort expended to build checkdams
at this site, active erosion continues to occur. It is apparent through monitoring of the checkdams that
before the area begins to stabilize itself, erosion will completely obliterate the remaining features.

Several members of the PA, including representatives from AZSHPO, GRCA, WAPA, the Hopi
Tribe, and RCMP staft, stopped at C:13:099 on the April 1999 river trip. The group decided that
additional excavation should be completed and that the site is in eminent danger because of the river-
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based arroyo. The site is extensive and whole-site excavation will be very expensive. RCMP staff
recommended a phased data recovery approach from FY05 to FY08 (Leap 1999).

FY99 Recommendations

Semi-annual monitoring will continue due to the likelihood of additional cultural materials
eroding from the river-based arroyo. A phased data recovery project is recommended within the next 5
years (Leap 1999). GRCA trail maintenance and annual Zuni checkdam maintenance will continue until
excavations are completed. Monitors recommend determining the effectiveness of the checkdams by
measuring change in sediment volume.

C:13:100 Pueblo (annual schedule)

This site is an open Pueblo II habitation site. Feature 1 is a rectangular habitation room. Feature 2
is another probable habitation room with a possible south entrance; it has standing walls two to three
courses high. Adjoining Feature 2 is Feature 3, a small, more difficult to define structure; there may be
another room attached to the southwest wall of Feature 3. Features 4 and 8 are probably associated
rooms. Both features are exposed in an arroyo, with walls two to three courses high. Features 5 and 6
are the remains of slab-lined cists of Dox Sandstone. A charcoal stain in a trail evidences Feature 7.
South of the dwellings is an eroding drainage 2 m across and 50 cm deep. Lithics and ceramics are
scattered down the slope directly above the drainage. There is a heavy ground stone concentration near
Features 5 and 6. Ground stone tools consist of six manos, four metates or slabs, eight hammerstones, and
two sandstone knives. Seven ceramic sherds were also found. During the September 1995 erosion control
project, archaeologists located a new feature (Feature 9) consisting of upright Dox slabs in an arroyo.
FY97 monitors discovered two new features. Feature 10 is a charcoal lens north of Feature 7 and Feature
11 is a circular cist or hearth eroding from the drainage.

Previous Work

Archaeologists originally recorded C:13:100 in 1978 and it was monitored by GRCA archaeologists
until FY92. Beginning in FY93, the RCMP staff monitored the site semi-annually (Coder et al. 1994a,
1995a, 1995b; Kunde 1998a; Leap et al. 1996, 1997, 1998). FY94 monitors recommended revegetation work,
trail work, checkdam installation, total station mapping, and stabilization. FY95 monitors recom-
mended planting vegetation and trail work due to heavy visitation. The RCMP staff conducted appro-
priate assessments and in FY95 trail work and checkdam installations were conducted (Leap and Coder
1995). FY95 monitors decided that no vegetation would be planted.

This site received additional monitoring during the research flow of 1996 (Balsom and Larralde
1996). FY96 monitors recommended additional trailwork. The area received further trail obliteration
work in FY97 and surveyors completed a total station map in June 1997. Prior to completion of the total
station map, RCMP staff used a photogrammetric topography map to plot additional features (Here-
ford 1996). Monitors recommended medium-format photography and projects were completed in FY95,
FY96, and FY98 (Coder et al. 1995b; Leap et al. 1996, 1998). FY98 monitors recommended checkdam
maintenance, testing, and data recovery at Features 5, 6, 7, 9, 10, and 11 before losing more cultural
information. The RCMP staff and Zuni conservators completed checkdam maintenance in February 1998.
FY99 monitors again recommended data recovery at Features 5, 6, 9, and 11 and recommended annual
maintenance of checkdams. This site was also included in the studies conducted by Thompson and
Potochnik (Thompson et al. 1998).

An extensive photographic record of the Palisades Delta extends back to the early 1900s. RCMP
staff used this record to reconstruct the pre-dam Palisades environment. Long-term photographic
replications indicate the pervasive loss of beaches and sediment in this area since the construction of
Glen Canyon Dam. A 1909 Stone expedition photo confirms that the pre-dam Palisades shoreline
consisted of broad beaches and abundant sediment. Currently, the shoreline is devoid of sediment, and
consists of a large expanse of exposed river cobbles.

Monitoring Data Summary
FY92 and FY93 monitors recorded moderate surface erosion, gullying, and minor arroyo cutting.
Monitors observed noticeable channeling in the gully that runs along the east side of Feature 1. A trail
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lined with rock was identified running directly through the site. The trail leads from the river camp to
the site. The GRCA trail crew rerouted the trail in November 1992.

FY94 monitors observed increases in surface erosion, arroyo cutting, and alluvial erosion, and the
presence of gullying. Monitors noted that the river-based arroyo impacting Features 5 and 6 has
increased since FY93. Also, new arroyos were identified in the site area with artifacts visible in the
drainage channels. Monitors identified minor trailing through the site since the GRCA trail crew
rerouted trails in the area.

FY95 monitors noted increases in surface erosion, gullying, and the presence of arroyo cutting and
alluvial erosion. Artifacts were observed washing downslope on the site. A collection pile was
identified near Features 5 and 6 and trailing through the site was attributed to the close proximity of
the river camp and the Beamer Trail.

FY96 monitors observed increases in surface erosion, alluvial erosion, and the presence of arroyo
cutting, bank slump, animal-caused erosion, and root impacts. Monitors noted that the site looks more
stable since the implementation of the September 1995 checkdam construction project (Leap and Coder
1995). A piece of bone was observed eroding out of Feature 7 due to gullying. Archaeologists noted that
the 1996 research flow had plugged the on-site river-based drainage, transforming it into a terrace-
based drainage (Balsom and Larralde 1996).

FY97 monitors recorded increases in surface erosion, gullying, alluvial erosion, and the presence of
bank slump and arroyo cutting. Monitors recorded bank slump at Feature 7 and slight deflation at the
newly discovered Feature 11. Features 7 and 10 could not be located during the visit. Increased erosion
was also noted at Features 5 and 6 due to their location in the river-based drainage. Monitors recorded
inactivity within the river-based arroyo and noted that the trail work has significantly reduced
visitor-related impacts.

FY98 monitors observed active surface erosion, gullying, alluvial erosion, and the presence of bank
slump and arroyo cutting. Features 5, 6, 7, and 8 were termed in poor condition. The faint on-site trail
showed no recent use. Monitors suggested testing and data recovery for Features 5, 6,7, 9, 10, and 11
before more cultural information is lost.

FY99 monitors observed active surface erosion, gullying, and alluvial erosion. Monitors concluded
that overall the site is in poor condition. There was evidence of minor flow in the river-based drainage.
Monitors noted a faint trail leading from Features 2 to 10, through structural and storage features.
Monitors noted that flows over 45,000 cfs could cause river-runners to look for higher camp sites, which
would directly impact the site.

Since 1992, RCMP monitors have consistently recorded the impacts caused by the on-site river-
based drainage system. The 1996 research flow plugged the drainage, but it has since eroded through
the 45,000 cfs terrace and reached the river. The river-based drainage impacts the majority of features
at C:13:100. Trails remain present throughout the site, but they show little change since 1992.

Several members of the PA, including representatives from AZSHPO, GRCA, WAPA, the Hopi
Tribe, and RCMP staff, stopped at C:13:100 on the April 1999 river trip. The group decided that
mitigation of Features 5, 6, and 9 is imperative because they are directly impacted by the arroyo cut.
The RCMP staff could complete the work in less than 3 hours. Whole-site treatment could involve using
a GPR unit to test for subsurface materials and then using this information to write an RFP to contract
out the work (Leap 1999). The RCMP staff recommended a phased excavation approach at C:13:100
spanning FY05 to FY08 (Leap 1999).

FY99 Recommendations

RCMP staff will continue annual monitoring of this site due to its history of active erosion and
exposure of new cultural material. RCMP staff recommend that a phased data recovery project be
completed in the next 5 years before further cultural information is lost. GRCA trail maintenance and
annual Zuni checkdam maintenance and monitoring will continue until excavations are completed.
Monitors recommend determining the effectiveness of the checkdams by measuring change in sediment
volume.



C:13:273 Roaster Complex (annual schedule)

This site consists of four roasting features, a slab-lined cist, and two artifact concentrations. The
roasting features all contain fire-cracked rock and charcoal. The artifact concentrations at AC-1 include
more than 50 items of lithic debitage and about 15-25 ceramic items. The artifact concentration at AC-2
consists of 7 flakes, 10 sherds, and 1 piece of ground stone. Feature 1, a large donut-shaped roasting
feature, is similar in morphology to many of the roasters in the western Canyon. Ceramics indicate an
early Pueblo I to Pueblo II Cohonina and Puebloan occupation. Radiocarbon dates taken from Feature 5
indicate an earlier occupation of A.D. 575 to A.D. 775.

Previous Work

Archaeologists recorded the site in 1990 and the RCMP staff monitored it in FY93, FY95, FY96,
FY97, FY98, and FY99 (Coder et al. 1994a; Leap 1994a, 1995c; Leap and Hubbard 1996b; Leap and Kunde
1998). FY95 monitors recommended stabilization and retrailing. In FY95 the RCMP staff conducted
archaeological clearance work prior to a GRCA trail crew retrailing project (Leap 1995e). FY96 and
FY97 monitors recommended stabilization for Feature 3 due to its precarious location on the edge of an
active drainage. FY97 monitors recommended data recovery for Features 3 and 5. Surveyors mapped the
site with a total station instrument, RCMP staff conducted a data recovery assessment, and archaeolo-
gists excavated Feature 5 (Yeatts 1998). FY98 monitors recommended data recovery at Feature 3 due to
its precarious position on the cutbank of an arroyo. FY99 monitors obliterated an access trail from the
side canyon that directly impacted Feature 4.

Monitoring Data Summary

FY93 monitors recorded moderate surface erosion, gullying, and arroyo cutting on the site. Monitors
noted that one of the gullies showed downcutting and distinct trails were recorded. FY95 monitors
observed increased gullying, bank slump, and the presence of arroyo cutting. Monitors noted that the
Beamer Trail is directly impacting the west side of Feature 1.

FY96 monitors recorded the presence of surface erosion, gullying, arroyo cutting, and side canyon
erosion. Monitors noted that Feature 3 was very unstable. FY97 monitors observed increased surface
erosion and the presence of gullying, arroyo cutting, and alluvial erosion. Overall, the site looked
stable in FY97 with the exception of Features 3 and 5. Heavy rains had increased surface runoff
throughout the site and increases in vegetation and cryptogamic soil were noted.

FY98 monitors noted active surface erosion and inactive gullying, arroyo cutting, alluvial erosion,
and side-canyon erosion. Most of the features looked stable except for Feature 3. Monitors noted trailing
and a piece of turquoise. The turquoise is most likely from recent visits by Zuni tribal representatives.

FY99 monitors recorded active surface erosion, arroyo cutting, and inactive gullying. Feature 3
remained in a precarious position impacted by the on-site drainage. Feature 1 showed minor surface
erosion. Monitors noted that river fluctuations do not affect visitation to this site because there are no
nearby river-runner camps. The Beamer trail runs through the site and is maintained by the GRCA trail
crew.

Monitors have recorded surface erosion, gullying, arroyo cutting, eolian-alluvial activity, and bank
slump since 1990. The Beamer Trail runs directly through the site. Monitors have consistently recorded
visitor-related impacts from hikers at C:13:273. RCMP personnel have consistently recommended
excavating Feature 3, stating that it will erode into the active river-based drainage and valuable
information will be lost. The site mimics many of the roasting complexes in the western Canyon. Such a
site is rare in the eastern Canyon and excavation would provide valuable cultural information for this
reason. Monitoring will continue annually due to several active drainages within the site boundary
that have the potential to expose or destroy new cultural material.

FY99 Recommendations

Annual monitoring will continue until mitigation is completed. RCMP staff recommend that
archaeologists excavate Feature 3 because no form of preservation can stabilize the feature. GRCA will
continue trail maintenance. After the excavation of Feature 3, the monitoring schedule will be
reevaluated. '




© C:13:291 Small Structure (annual schedule)

The site consists of standing walls of several structures and Dox Sandstone cists. Feature 1 is a 2-m-
long wall and juniper post eroding downslope. Feature 2 is a slab-lined cist with a room exposed in a
cutbank. Feature 3 is a wall exposed in a gully. Feature 4 is a hearth or cist. Feature 5 is a cluster of Dox
slabs that may be coursed. Artifacts include 19 sherds and lithics, including a chopper, a hammerstone,
and a bi-edge tool. Sediment and slope wash cover the site to a depth of more than 1 m in some areas.
Apparently the site was constructed on a terrace, and it has since been covered periodically by slope
wash and fluvial sand. During the initial recording in 1988 a metate and mano were relocated, docu-
mented, and measured. FY95 monitors noted that Feature 2 was completely obliterated by the river-
based arroyo. FY96 monitors discovered a Tusayan Whiteware/Sosi Black-on-White sherd below
Feature 3. Artifacts indicate a mid-late Pueblo II occupation.

Previous Work

Archaeologists originally recorded the site in 1988 and again in 1990 (Fairley et al. 1994). During
the initial recording a metate and mano were relocated above the site. The RCMP staff has monitored
the site annually since FY92 (Coder et al. 1994a, 1994b, 1995a, 1995b; Kunde 1998a; Leap et al. 1996,
1997, 1998). Monitors recommended checkdams and total station mapping in FY94, but after further
assessment, the RCMP staff and Zuni conservators concluded that the drainages were too mature for
checkdams. FY95 monitors recommended some form of stabilization for Features 1 and 4. During the
research flow of 1996, visitors created a trail through the site on their way to Unkar Delta. The
research flow created extensive cutbank erosion below the site, obliterating the formerly used trail.
The RCMP staff obliterated the newly created trail in FY97, at which time a total station map was
completed. Additional monitoring efforts including medium-format photography were also conducted
during the research flow (Balsom and Larralde 1996). FY98 monitors recomimended testing, data
recovery, radiocarbon samples, and dendro samples. FY99 monitors recommended data recovery for
Features 1, 4, and 5, and continued trail maintenance. Minor trail maintenance was conducted in FY99.
RCMP staff could not collect charcoal from the site in FY99 due to the charcoal disappearance through
intensive erosion. This site was also included in the studies conducted by Thompson and Potochnik
(Thompson et al. 1998). ’

Monitoring Data Summary

The 1990 survey crew recorded eight arroyos and five gullies bisecting the terrace. FY92 and FY93
monitors recorded moderate surface erosion and extensive gullying and arroyo cutting. Monitors noted
substantial erosion of the cutbank below the site due to high water releases in January and February.

FY94 monitors observed increased surface erosion, gullying, and the presence of arroyo cutting, bank
slump, and alluvial erosion. Monitors noted that the site is extremely fragile and in poor condition, and
that on-site drainages are deepening and exposing new cultural material. Small monitoring crews were
recommended due to the fragility of the site. Monitors recorded minor trailing.

FY95 monitors recorded increased gullying and the presence of alluvial erosion. An active gully was
noted impacting Features 1 and 4. Feature 2 was completely obliterated. Substantial headward erosion
and deepening of the drainages was recorded. Trailing on the site was attributed to river-runners walk-
ing from a nearby camp to Unkar Delta.

FY96 monitors observed increased gullying, arroyo cutting, alluvial erosion, and increased animal
burrowing. Extensive undercutting of Feature 3 was observed and Feature 1 had increased erosion. Moni-
tors noted that the headcut of the arroyo is very active, causing downslope movement of natural debris
and cultural material. The main trail that parallels Features 1 and 5 showed signs of bank slump.

FY97 monitors recorded increased surface erosion, gullying, and the presence of arroyo cutting. Moni-
tors observed increases in impacts primarily at Features 1 and 4 exposed in the active arroyo. Trailing
was again identified on the site.

FY98 monitors recorded active rodent burrowing at Feature 4 and active surface erosion and arroyo
cutting. Monitors observed new burnt material eroding out of the arroyo that is impacting Features 1 and
4. The well-defined trail below the site was mentioned.
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FY99 monitors noted active surface erosion, gullying, arroyo cutting, and rodent burrowing. They
stated that the arroyo is moving significant amounts of sediment. Monitors noted that the lower trail
obliteration work was destroyed, but then conducted quick trail obliteration work.

Monitors have consistently recorded the active erosion of on-site river-based drainages from 1992 to
1999. A river camp was established upstream of this site after the 1983 flow obliterated the river camp
formerly below the site. River-runners that camp at the new upstream river camp established a trail
below the site leading to Unkar Delta. The 1996 research flow caused extensive erosion below the site,
forcing people to create a new trail through the site.

Several members of the PA, including representatives from AZSHPO, GRCA, WAPA, the Hopi
Tribe, and RCMP staff, stopped at C:13:291 on the April 1999 river trip. The group decided that higher
flows do not increase stability at this site, but scour the lower terrace. The site is between Furnace Flats
and Unkar and has high research potential. Data collection at this site could be compared with both
sites. PA representatives recommended testing before contracting the site out for mitigation (Leap 1999).

FY99 Recommendations

The RCMP staff will continue annual monitoring until data recovery is completed between FY01 and
FY06 (Leap 1999). GRCA trail maintenance will also continue.

C:13:321 Roaster Complex (annual schedule)

This site consists of four roasting features and a rubble mound of Dox Sandstone. The rubble mound
may be associated with an historic cabin (C:13:092) located south of this site. Ceramics, fire-cracked
rock, and a shaped Dox Sandstone “lid” were found on the site. More than 30 flakes were present in the
roasting features, as well as ground stone including four mano fragments and two cobbles. Ceramic evi-
dence includes several Puebloan sherds ranging from A.D. 1050 to A.D. 1200, though specific cultural
affiliation remains undetermined.

Previous Work

Archaeologists originally recorded the site in 1989 and GRCA personnel monitored it until it was
transferred to the River Corridor Monitoring Project. The RCMP staff have monitored the site annually
since FY93 (Coder et al. 1994a, 1995a, 1995b; Kunde 1998a; Leap et al. 1996, 1997, 1998). FY94 monitors
recommended total station mapping and radiocarbon dating of Feature 5. FY95 monitors recommended
mapping, testing, and stabilization of Feature 5 in FY95. This site was one of three sites selected for
data recovery prior to the research flow in 1996. RCMP staff conducted excavation at Feature 4, the
only feature that would have been impacted by the flood. After excavation, the RCMP staff deter-
mined that Feature 4 had no subsurface deposits (Balsom and Larralde 1996). Monitors also conducted
medium-format photography before and after the flood (Leap 1996b, 1996d). See Hereford (Hereford et
al. 1993) for photogrammetric mapping used prior to the completion of a total station map of the site in
FY97. In FY97 and FY98, archaeologists recommended observation of Feature 5 due to ongoing erosion.
This site was also included in the studies conducted by Thompson and Potochnik (Thompson et al. 1998).

Monitoring Data Summary

FY93 monitors recorded moderate surface erosion and increased exposure of Feature 5 due to wind
deflation and increased foot traffic from the adjacent river camp. FY94 archaeologists recorded overall
site stability, but ephemeral trails were located from the camping beach throughout the site.

FY95 monitors observed increases in surface erosion, eolian activity, root impacts, and the presence
of gullying. Feature 5 was slightly deflated and Features 1 and 3 had minor rock movement. Although
no visitor impacts were recorded on this visit, monitors warned of the high potential due to the close
proximity of a primary river camping beach.

FY9 monitors noted the presence of surface erosion, eolian erosion, and mesquite impacts. Monitors
recorded impacts at Features 1, 4, 5, and 6. Monitors noted scattered turquoise located at Feature 1, left
by Zuni elders on the previous river trip. On-site camping and trailing were recorded in FY96.

FY97 monitors recorded increases in surface erosion and alluvial erosion around Features 1, 2, 3, and
5. Monitors observed a collection pile at Feature 5 and it was dispersed by the crew. Archaeologists
warned of continued basal erosion of Feature 5, which could cause collapse and eventual obliteration.
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FY98 monitors recorded active surface erosion and eolian erosion at all features. Monitors observed a
noticeable increase in surface erosion around Feature 5 including one slab that is no longer upright. On-
site trails were observed on this visit.

FY99 monitors observed active surface erosion and eolian erosion. Monitors identified a shallow
drainage adjacent to Feature 3 and recorded on-site camping on and adjacent to Feature 4.

All features are experiencing eolian activity due to their location in an extensive dune field. The
RCMP has consistently recorded eolian-alluvial activity, surface erosion and visitor-related impacts
at C:13:321. A large and popular river camp is located directly below the site. Monitors identified
Feature 5 as highly impacted by a river-based drainage and visitor-related disturbance. The feature is
located in an inner-dunal area that appears conducive to runoff during heavy rains.

FY99 Recommendations

Monitoring will continue annually until mitigation is completed. Due to the presence of a river-
based drainage impacting Features 5 and 6, and consistent visitor-related impacts due to the proximity
of a primary camping beach, monitors will assess Features 5 and 6 for data recovery in FY00. Feature 5
represents the intact morphology of a slab-lined roasting feature. Little is known regarding the
temporal nature or cultural affiliation of this kind of feature in the river corridor.

C:13:333 Thermal Feature (4-year schedule)

This Pueblo II site consists of a FCR concentration (Feature 1), with a sparse lithic scatter, a sherd,
and tools or manuports. Feature 1 is a 2-m-diameter area of fire-cracked rock with charcoal. The lithic
scatter consists of ca. 15 flakes on the southeast end of the site. The sherd was found near the center of
the site. Fire-cracked rock is scattered throughout the site. Tools include two travertine fragments with
possible polish, a mano and a basalt cobble chopper. The site is exposed in a narrow inner-dunal area
that is conducive to runoff to the river. FY95 monitors discovered additional charcoal and some bone
fragments near the lithic scatter. FY99 monitors identified a fire-cracked rock feature 10 m west of
Feature 3.

Previous Work

The site was recorded by GRCA archaeologists in 1990 (Fairley et al. 1994) and monitored in FY92,
FY93, FY95, and FY99 (Coder 1992, 1993; Hubbard 1999b; Leap 1995b). FY95 monitors recommended
testing for subsurface cultural deposits and collection of charcoal samples.

Monitoring Data Summary

FY92 and FY93 monitors recorded extensive surface erosion. FY92 and FY93 monitors noted that the
site appeared stable since it was recorded in 1990, although minimal on-site camping was evident.

FY95 monitors recorded active eolian erosion and the presence of surface erosion, arroyo cutting, and
minor animal trailing and burrowing. The eolian activity was occurring at the lithic scatter and
Feature 1. Monitors noted that the dune has redistributed sand over the fire-cracked rock and that the
drainage periodically flows between the dunes, as evidenced by recent cutting. Charcoal and bone frag-
ments were discovered and put on the map. No visitor impacts were observed. Monitors recommended
monitoring in 4 years due to increasing eolian and alluvial activity.

FY99 monitors noted active eolian and alluvial processes. Inactive surface erosion was recorded.
Monitors noted that Feature 1 and the lithic and bone concentration were unchanged. The inner-dunal
areas are conducive to local runoff. No sign of visitor disturbance was recorded. A new thermal feature
was located on this visit.

FY99 Recommendations

Continue monitoring every 4 years due to eolian activity and the potential for river-based drainage
erosion. The site will be assessed for charcoal collection in FY00. A radiocarbon date could produce
valuable temporal information and add to the cultural chronology of the river corridor.
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C:13:334 Structure-Thermal Feature Complex (3-year schedule)

C:13:334 is an open habitation site with a fire feature, a rock outline, a circular cist, and a lithic
and sherd scatter. Lithic artifacts include two probable hammerstones and a Tapeats Sandstone mano.
Thirteen sherds indicate a Late Pueblo I-early Pueblo II Cohonina affiliation. The site is located on a
low sandy terrace near a large playa. A backpacker in September 1996 reported a white biface asso-
ciated with this site.

Previous Work

Archaeologists initially recorded the site in September 1990 (Fairley et al. 1994). The RCMP staff
monitored it in FY93, FY95, and FY99 (Coder et al. 1994a, 1995b; Hubbard 1999b). See Hereford’s
publication for photogrammetric mapping of the Palisades Delta (Hereford 1993). Monitors have not
recommended any remedial actions for this site.

Monitoring Data Summary

FY93 monitors recorded moderate surface erosion and minor gullying. They noted that the large
river-based drainage impacting C:13:099 will eventually migrate and cut through this site. No visitor-
related impacts were recorded.

FY95 monitors recorded the presence of surface erosion and alluvial erosion. Feature 4 showed some
movement of rocks since the last visit. Monitors observed minor visitor-related impacts at Feature 2 in
the form of artifact movement. Overall, monitors considered the site in stable condition.

FY99 monitors noted that the surface erosion feeds into the playa above C:13:099. This surface
erosion is part of a very erosive drainage system that has impacted C:13:099. However, the site is
higher than C:13:099 and in overall fair condition.

FY99 Recommendations
RCMP staff will continue monitoring C:13:334 on a 3-year schedule due to its proximity to a highly
erosive river-based drainage. It will also be assessed for preservation treatment in FY00.

C:13:339 Small Structure (annual schedule)

The site consists of a mid-late Pueblo II habitation buried on an alluvial terrace, composed of a
burned rock midden, a buried hearth, and several rock alignments. The burned rock midden, with sparse
lithics and ceramics, is located on the north side of the site, eroding out of a cutbank. Two historic
hearths are also located on the site. The site is situated against a Dox Sandstone cliff.

Previous Work

The site was originally recorded in 1990 (Fairley et al. 1994) and monitored in FY93, FY95, FY96,
FY97, FY98, and FY99 (Coder et al. 1994a, 1995b; Hubbard 1999b; Leap et al. 1996, 1997, 1998).
Retrailing was conducted in FY95 after completion of archaeological clearance by the river corridor
office (Leap 1994b). Total station mapping was also completed in September 1998. Mitigation was
proposed for this site in FY95 (Leap 1995d). This site was also included in the studies conducted by
Thompson and Potochnik (Thompson et al. 1998).

Monitoring Data Summary

Physical impacts observed during the survey included surficial sheet washing, gullying, active
arroyo cutting, and bank slumpage. Human impacts included distinct trails, trail-caused erosion, and
rearrangement of rocks. The Beamer Trail intersects this area down to a lower terrace. The FY93
monitoring staff observed sheet wash, gullying, active arroyo cutting, and bank slump.

FY95 monitoring staff noted that the site is situated on a steep and actively eroding terrace. By
FY96, Features 1, 2, 3, 5, and 6 were exposed in gullies or steep-sided bank cuts that pose ongoing impacts
to the site.

The FY97 monitoring staff noted that impacts were visible at Features 2, 3, and 7. Due to rains, an
increase in surface runoff on the west side of Feature 2 was noted. Feature 3 also experienced minor
changes on its south side through gullying. This gully was very active, exposing two new, possibly
cultural, Dox slabs.
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FY98 monitors noted that deepening of the gully bisecting Feature 3 is burying the feature. Feature 7
was stable with minor rodent burrowing on the northeast side. Increased surface erosion at Feature 5 has
resulted in movement of fire-cracked rock off the surface, down the cutbank. All other features
appeared stable. It was also recommended that seedlings be placed near Feature 1 to decrease the minor
rilling. Planting vegetation may help stabilize the cutbank where Features 5 and 6 are located.

FY99 Recommendations

The RCMP staff recommends continued trail maintenance by the GRCA rehabilitation crew. Also,
RCMP staff will continue annual monitoring due to active gullying. Data recovery should be conducted
at Features 3, 4, and 5.

C:13:345 Small Structure (inactive schedule)

This is an open site isolated in dunes adjacent to the river. During the initial recording, naturally
occurring alignments of rock and vertical slabs of sandstone exposed in a debris flow may have been
mistakenly construed as cultural. A few white chert flakes were found on the slope of the dune and some
cores were noted. Cultural affiliation is unknown.

Previous Work

Archaeologists initially recorded the site in September 1990 (Fairley et al. 1994). The RCMP staff
monitored it for the first time in FY96 (Leap et al. 1996). FY96 monitors recommended testing for
subsurface deposits to determine if cultural materials exist. This site was also included in the studies
conducted by Thompson and Potochnik (Thompson et al. 1998).

Monitoring Data Summary

FY96 monitors observed that portions of the debris flow and dune had fallen into the arroyo that
bisects the site area. Monitors recorded increased alluvial erosion and the presence of surface erosion,
gullying, arroyo cutting, bank slump, side canyon erosion, animal disturbance, and root impacts.

FY99 Recommendations
The RCMP staff will assess this site for testing due to feature integrity questions. Upon completion
of assessment for testing, the RCMP staff will reevaluate the monitoring schedule.

C:13:347 Small Structure (annual schedule)

This site consists of a masonry wall and metate eroding out of a steep arroyo. FY94 monitors discov-
ered a serpentine pipe bowl fragment eroding from the arroyo next to the wall. The pipe was collected
by RCMP archaeologists. FY95 monitors discovered a Black Mesa Black-on-white sherd eroding from
the same location. RCMP staff collected the sherd during exploratory testing in FY99. No other arti-
facts were found.

Previous Work

Archaeologists recorded the site in 1990 (Fairley et al. 1994) and the RCMP staff monitored it in
FY92, FY93, FY95, FY96, FY97, FY98 and FY99 (Coder et al. 1994a, 1994b, 1995b; Kunde 1998a; Leap et
al. 1996, 1997, 1998). Monitors collected the pipe bowl fragment and curated it at the South Rim in
FY94. The pipe was discovered while producing a total station map of the site. FY95 monitors recom-
mended more extensive total station mapping. FY96 monitors conducted medium-format photography
before the research flow and recommended checkdam installation and data recovery. FY97 monitors
recommended data recovery, testing, and installing checkdams. Zuni conservators and RCMP staff
assessed the site for preservation action in FY97 and instead determined that data recovery was
appropriate. Surveyors completed a total station map for this site in FY97. FY98 monitors recommended
data recovery before more cultural material was lost. The RCMP staff conducted exploratory testing in
FY99 to determine if the exposed wall continued into the arroyo cutbank. Testing indicated that the
wall does extend into the sediment and that cultural materials are still intact. The large Black Mesa
Black-on-white sherd was collected during exploratory testing in FY99 due to its vulnerable position in
the arroyo. FY99 monitors recommended more extensive data recovery.
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Monitoring Data Summary

FY92 and FY93 monitors recorded extensive arroyo cutting and gullying. Monitors attributed steep-
ening of the alluvial terrace to the 1983 flooding. This direct impact from water releases accelerated
bank slump and arroyo downcutting. No visitor-related impacts were recorded and no river camps are in
the vicinity.

FY95 monitors recorded increased surface erosion, river-based arroyo cutting, and the presence of
rodent burrowing. Archaeologists noted that the arroyo had deepened and a Tusayan White Ware
sherd (Black Mesa) was discovered eroding from the arroyo wall. No visitor-related impacts were
recorded although the site is near the Tanner-Cardenas Trail.

FY96 monitors observed increased surface erosion, rodent burrowing, and the presence of a river-
based arroyo. Monitors noted that a small animal had burrowed behind one of the uprights in the wall
and caused extensive erosion. Archaeologists were at this site during the 45,000 cfs flow and recorded no
impacts to the site. No visitation was recorded.

FY97 monitors recorded increased arroyo cutting, bank slump, alluvial erosion, and the presence of
surface erosion, animal burrowing, and root disturbance. New Dox Sandstone slabs were exposed in the
arroyo wall and drainage flow was traced all the way to the river.

FY98 monitors observed new nick points in the arroyo. Overall the site was in good condition on this
visit. No visitor-related impacts were recorded.

FY99 monitors recorded active rodent burrowing and inactive arroyo cutting, surface erosion and
alluvial erosion. Some grasses were growing out of the arroyo channel on this visit. No visitor impacts
were observed.

The RCMP staff has consistently recorded surface erosion, arroyo downcutting, bank slump, and
animal burrowing at this site since FY92. Since 1990 new artifacts and charcoal lenses have eroded from
the arroyo. The arroyo is river based and the site is located precariously close to the river (ca. 15 m).
RCMP staff recorded no visitor-related disturbances, although a river trail is located approximately
10 m below, and the Tanner/Cardenas Trail is located 25 m above the site. No river camps are located in
the vicinity. RCMP staff recommend a phased approach to data recovery at this site extending from
FY04 to FY06 (Leap 1999). The recommendation is based on the exploratory testing conducted in FY99.

FY99 Recommendations

RCMP staff will continue annual monitoring of C:13:347 until a phased data recovery project is
implemented. The Hopi Tribe will be consulted on additional management actions.

C:13:355 Roasting Feature (4-year schedule)

This site consists of four fire features and a pot break. Feature 1 is a pit-lined feature with small
sandstone slabs and small limestone rocks. Features 2 and 3 are eroding hearths and Feature 4 is an
historic fire feature with a remnant of a Coconino Sandstone anvil stone. This is considered a late-
prehistoric (A.D. 1200-1600) Paiute site with a possible historic component. Artifacts include a
secondary flake with retouch along one edge and 15 Paiute Brown Ware sherds.

Previous Work

Archaeologists recorded the site in 1991 (Fairley et al. 1994) and RCMP staff monitored it in FY92,
FY93, FY94, and FY98 (Coder et al. 1994a, 1994b, 1995a; Leap et al. 1998). Fairley collected charcoal for
radiocarbon dates in 1992; five dates were retrieved spanning from 130 * 50 years B.P. to as early as 880
* 60 years B.P. In FY98, monitors recommended an assessment for data recovery and stabilization at
Feature 3. In April 1999 PA representatives and RCMP staff decided that no data recovery would be
completed at this site (Leap 1999).

Monitoring Data Summary

FY92 and FY93 monitors recorded moderate surface erosion and extensive gullying and arroyo
cutting. The extensive erosion was attributed to base-level lowering of the river-based drainages. FY94
monitors observed increased arroyo cutting, which eroded a large portion of Feature 3. FY98 monitors
recorded active arroyo cutting, and inactive bank slump, gullying, and alluvial erosion. Monitors noted
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extensive erosion at Features 1, 2, and 3. Feature 4 was in stable condition. Monitors stated that Feature
2 no longer has data potential.

The RCMP staff has observed no sign of visitor disturbance, although the Beamer Trail passes
through the site.

FY99 Recommendations

This site was assessed with PA representatives in April 1999. It was agreed that no data recovery
should occur. Further, a decrease in the monitoring schedule is recommended, from biennial to every 4
years. The features remaining at the site, 1 and 4, are in very stable condition. The RCMP staff recom-
mends assessing the on-site river-based arroyos for preservation treatment.

C:13:359 Small Structure (biennial schedule)

This site consists of habitation or storage features and associated artifacts. Feature 1 is a small,
wet-laid wall that is probably the remains of a granary. It is within a shallow Bass Limestone over-
hang and is constructed of Dox and Tapeats sandstone slabs. Feature 2 is a partially exposed structure
evidenced by two walls at right angles that are partially buried in the sand. Two meters west is a
single vertical slab that may indicate another structure or feature. Feature 3 is another exposed
structure composed of a linear alignment of Dox Sandstone slabs with associated sherds and lithics.
North of Feature 2 is a 1-m-diameter stain of charcoal flecks and two manuport stones. Nine sherds
suggest an early-mid Pueblo II affiliation. Other artifacts include a biface fragment, a chert pebble
tool, and a light scatter of flakes.

Previous Work

Archaeologists recorded the site in 1991 (Fairley et al. 1994). The RCMP staff monitored the site
annually from FY92 to FY98 (Coder et al. 1994a, 1994b, 1995a, 1995b; Leap et al. 1996, 1997, 1998). FY9%4
monitors recommended total station mapping and subsurface testing for cultural deposits. FY95 monitors
recommended site stabilization. FY96 monitors recommended excavating the entire site due to intensive
erosion. RCMP staff conducted data recovery at Feature 2 in FY97 (Yeatts 1998). Prior to excavation
work, a total station map and assessment were completed for the site. Upon completion of the excava-
tion work, the RCMP staff and Zuni Conservation personnel installed checkdams in the gully that
bisects Feature 2. Zuni conservators performed checkdam maintenance at Checkdams 1 and 4 in FY99. A
stationary camera was placed at this site in FY92 and removed in FY96.

Monitoring Data Summary

FY92 and FY93 monitors recorded moderate surface erosion, gullying, and cliff spall. Monitors noted
that a gully was exposing Feature 2, Feature 3 was slumping downslope, and there was a gully below
Feature 1. FY94 monitors recorded the presence of surface erosion, gullying, and arroyo cutting. They
identified minor downslope movement at Feature 3. Trails on the site were a result of recording the site.
No river camps are in the vicinity on this side of the river.

FY95 monitors observed increased gullying and the presence of surface erosion, alluvial erosion, and
animal disturbance. Monitors noted that gullying caused minor sediment loss and that the dune is vege-
tated and stable. No visitation was recorded.

FY96 monitors recorded increased gullying and the presence of surface erosion, bank slump, alluvial
erosion, side canyon erosion, animal disturbance, and root impacts. Monitors noted that the active gully
continues to impact the site.

FY97 monitors observed increases in surface erosion, gullying, bank slump, and alluvial erosion.
Monitors observed the undercutting of Feature 2 by the active gully.

FY98 monitors recorded active surface erosion, alluvial erosion, and inactive gullying. Monitors
observed evidence of minor runoff in the gully and deposition behind the checkdams.

The RCMP staff consistently recorded erosional activity and active river-based drainage erosion at
this site. Runoff in the gully usually results in sediment deposition behind the checkdams. Monitors
have not recorded visitor-related impacts because there are no camps or hiking trails near the site.
Monitoring suggests that there is the potential for continued erosion and discovery of new artifacts.




5-32

FY99 Recommendations

The RCMP staff will continue biennial monitoring due to the site’s history of active erosion. Zuni
Conservation personnel and RCMP staff will continue annual checkdam maintenance. Monitors recom-
mend determining the effectiveness of the checkdams by measuring change in sediment volume.

C:13:368 Artifact Scatter (inactive schedule)

C:13:368 is a small rockshelter with a sparse lithic scatter consisting of less than 15 flakes. A single
dart-size side-notched projectile point suggests a possible Archaic occupation. Two modern charcoal
areas may have been left by river-runners. However, the charcoal areas could also be historic or even
prehistoric in nature. The site is located in a travertine deposit and laminar alluvi:i sediments are
present on the surface, indicating the presence of very high water in the shelter at sume point prehis-
torically. Cultural affiliation is unknown.

Previous Work

Archaeologists recorded the site in October of 1990 (Fairley et al. 1994). The RCMP staff monitored
the site in FY92, FY93, and FY95 (Coder et al. 1994a,1994b, 1995b). Monitors in FY95 recommended
subsurface testing and collection of charcoal for dating purposes.

Monitoring Data Summary

FY92 and FY93 monitors recorded minor river-based gullying. FY95 monitors recorded the presence
of surface erosion, eolian/alluvial activity, spalling, and animal disturbance at this site. FY95
monitors also recorded an increase in bank slump. C:13:368 is directly impacted by runoff coming over
the lip of the travertine shelter from above. The runoff has created a small channel that bisects the
site and removes sediment. RCMP staff recommended monitoring the gully near the downstream char-
coal concentration. No visitor-related impacts have been observed.

FY99 Recommendations

The site is currently on an inactive monitoring schedule. RCMP staff will assess the site for data
recovery with the intention to collect intact charcoal. Charcoal located below or intermixed with the
alluvial deposits could yield valuable temporal and cultural information related to occupation and
flood events.

C:13:381 Thermal Feature (inactive schedule)

C:13:381 consists of a heavily eroded fire feature, lithics, and a burned artiodactyl bone. Artifacts
found within the vicinity of the hearth include a projectile point tip, a biface fragment, fire-cracked
rock, and a few flakes. Cultural affiliation is not known.

Previous Work

GRCA personnel recorded the site in March 1991 (Fairley et al. 1994). The RCMP staff monitored
the site in FY92, FY93, FY94, and FY96 (Coder et al. 1994a, 1994b, 1995b; Leap et al. 1996). Monitors
recommended checkdam installation and stabilization in FY96. A total station map was completed in
FY97. The site was assessed in FY97 and Zuni personnel constructed three checkdams in the river-based
drainage. Checkdam 1 received minor maintenance in FY98. Checkdams 1 and 2 received maintenance in
FY99.

Monitoring Data Summary

FY92 and FY93 monitors observed moderate drainage activity impacting the site. Monitors also
noted backpacker impacts due to a nearby trail and camp. FY94 monitors recorded the presence of sur-
face erosion, gullying, and on-site trails. FY96 monitors recorded increased surface erosion and gullying,
and the presence of alluvial erosion, animal disturbance, and root impacts. There is a backpacker camp
on the site.

In FY98 RCMP staff and geomorphologists confirmed that the drainage impacting the site is river
based. Prior to FY97, this drainage was considered a terrace-based drainage on monitoring forms.
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FY99 Recommendations

The RCMP staff recommends an inactive monitoring schedule; however, checkdam maintenance
will continue annually by RCMP staff and Zuni Conservation personnel. If new cultural material is
identified during checkdam monitoring visits, then the monitoring schedule will be reevaluated.
Monitors recommend determining the effectiveness of the checkdams by measuring change in sediment
volume.

C:13:387 Small Structure (4-year schedule)

The site has six features (Features 1-6), including dry-laid walls, cists, sherds, and two metates.
Features 1—4 are wall or slab-lined features that are under or in front of Dox Sandstone overhangs.
Feature 5 is a collapsed structure of unknown form and function with some burned limestone at the toe of
a low dune ridge. Feature 6 is a small Dox Sandstone wall on a terrace remnant that may be recent or
historic. Most sherds were found below Feature 6 on a dune ridge; one large corrugated sherd was on an
adjacent ridge slope. The two metates are eroding down the side of a deep arroyo below Features 1 and
2. Generally, the overhang features appear to be storage structures; however, Feature 3 contained
remnant mortar. Ceramics suggest a Pueblo II cultural affiliation.

Previous Work

Archaeologists recorded the site in October 1991 (Fairley et al. 1994) and the RCMP staff monitored
it in FY96 and FY97 (Leap et al. 1996, 1997). FY96 monitors recommended checkdam installation; how-
ever, an assessment by Zuni Conservation personnel in FY97 determined that none would be installed.
RCMP staff took detailed measurements and photographs of two metates impacted by the active
arroyo in FY97. Archaeologists did not collect the metates but moved them into the lower portion of the
headcut. Monitors have not recommended any other work at this site.

Monitoring Data Summary
FY96 monitors recorded increased surface erosion, gullying, arroyo cutting, bank slump, eolian-
alluvial erosion, and animal burrowing. Monitors confirmed that one of the drainages reaches the river.
FY97 monitors recorded increased surface erosion, arroyo cutting, bank slump, eolian-alluvial
erosion, and animal burrowing. Heavy rain had impacted the two metates exposed in the large arroyo.
The river-based drainage is moving on-site deposits into a riverside cobble field. No visitor-related
impacts were recorded at this site because no river campsites are located in this area.

FY99 Recommendations
Due to the past erosional activity at this site, RCMP staff will monitor C:13:387 in FY00 and will
subsequently monitor the site every 4 years.

G:03:004 Roaster Complex (annual schedule)

The site is located at the mouth of a major side canyon and is situated less than 100 m from an
established boat camp. This site contains several roasting features, two rockshelters, rock images, and
historic remains. The two rockshelters have a midden containing charcoal, burned soil, fire-cracked
rock, and artifacts. One shelter has several historic mason jars and other trash dating to the 1930s, plus
the inscription “M BUNDY.” The ceiling of this shelter, below the inscription, has some faint hema-
tite figures. The remaining features are roasting pits. In addition to the historic component, the site
may be affiliated with both Pueblo I-III occupation and late prehistoric-early historic Pai or Paiute.
A FCR concentration with no artifacts on the downstream side of Indian Canyon is probably affiliated
with the main site. During FY96 monitors added historic cans to the site map, and in FY97 monitors dis-
covered a newly exposed slab-lined feature (Feature 8) between Features 1 and 2. In FY98 archaeologists
recorded a chert awl in the midden area that was not previously identified.

Previous Work

This site was initially recorded in 1972 and was revisited several times throughout the 1970s.
Sherds were collected and analyzed and a few notes were taken. No further descriptive work or
mapping was completed, but on each occasion more sherds were collected and typed. NPS survey
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personnel re-recorded the site in 1991 (Fairley et al. 1994). From FY93 to FY95 the site was monitored
twice a year, and in FY96 the monitoring schedule changed to annual (Coder et al. 1994a, 1995a, 1995b;
Kunde 1998a; Leap et al. 1996, 1997, 1998). In FY95 retrailing and trail obliteration were completed and
minimal work was completed on a total station map.

In FY97 more trail work was needed and medium-format black-and-white and color photographs
were taken of the historic inscription. After trail work was completed in FY95 a letter was published in
the Boatman’s Quarterly requesting that visitors use the designated trail that leads directly to the
“Bundy jars,” and not traverse through the prehistoric areas (Bulletts 1995). Commercial users did not
honor this request and more trail work was needed in April 1997. RCMP staff drafted a second letter to
the Park’s concessionaire representative in June 1997 regarding commercial use of the area. This letter
requested that the commercial guides use the new, designated trail or the commercial outfitters would
be responsible for any necessary mitigation. To date, NPS has agreed to allocate funds to address
recreational impacts. However, this work is contingent on tribal consultations. A final assessment for
trail maintenance was conducted in FY99. This assessment was to implement trail work prior to
excavations and to produce a plan for a new trail after excavations are completed. This site was also
included in the studies conducted by Thompson and Potochnik (Thompson et al. 1998).

Monitoring Data Summary

Since FY93 the main impact recorded at this site has been visitor-related disturbances. In FY93
extensive trailing was observed due to increased awareness of the site and the popularity of the loca-
tion as an overnight camp as well as a common lunch spot. Archaeologists recommended that G:03:004 be
mapped in detail using a total station.

In FY94 and FY95 the site was not being adversely affected by physical impacts. However, monitors
believed that the potential existed due to localized rainstorms. A trail was entrenching on the north
side of Features 2 and 7, leading to the midden and rock shelter (Feature 1). Recorders noted that if no
work was completed soon the trail would be too deep to control.

Trail work was completed in FY95 and it had a positive effect. FY96 monitors found the site to be
fairly stable. The local packrat community caused the only noted disturbance.

By FY97 animal burrowing had increased at Features 2 and 4, and surface erosion, gullying, side
canyon erosion, and spalling were all present but inactive. Two new artifact piles existed in front of
Feature 1. Historic cans and jars were piled together on the ledge west of the feature. Shallow digging
was observed in the midden area of Feature 1. It was undetermined if the digging was visitor related or
animal disturbance. Deadfall used for trail obliteration in November of 1995 was moved aside and the
old trails were being used again.

Physical disturbances were more evident at Features 1-5, 7, and 8 in FY98. Feature 6 illustrated
some surface erosion to the south-southeast. Archaeologists were not worried about these physical
changes because they thought they would repair themselves. No recommendations were made for
preservation intervention.

Visitor impacts were more visible at Features 1, 2, and 8 in FY98. There was a large collection pile
(70+ artifacts), general foot trampling, and historic artifact movement. Trail maintenance was sug-
gested due to new trailing. It was recommended that Feature 8 (a cist or probable hearth feature) be
excavated before its integrity is lost, and that surface collections occur near Features 1, 2, and 8 before
several of the diagnostic artifacts begin to disappear.

Surface erosion and gullying continued to be active in FY99. Monitors reported that checkdams
would not curtail sediment loss due to the location of the features so close to bedrock. The trail from the
Tapeats Sandstone ledge was still being used despite repeated trail obliteration and retrailing efforts
by the GRCA and RCMP personnel. It has now entrenched into a gully. Data recovery continues to be
recommended. The RCMP staff believes that this site will be excavated in the next 2 years with NPS
Fee Demo funds; these funds from increased entrance fees are returned to the Park for specific projects
such as excavation, vegetation, road maintenance, and trail maintenance. Consultation with tribal
members and AZSHPO may alter this time frame.




FY99 Recommendations

Annual monitoring will continue until the site is excavated using GRCA Fee Demo funds. Excava-
tions will center on Features 1, 2, and 8 with limited excavation in the other roasting features. A more
extensive total station map should be completed before data recovery. The research design will include
a preservation plan consisting of data recovery and the creation of a trail system. All work is contingent
on AZSHPO and tribal consultation. The Hopi Tribe recommends closing the site to visitors.

G:03:028 Roaster Complex (biennial schedule)

The site is divided into six loci of activity (A-F). Locus A consists of two roasting features with
fire-cracked rock, ash, charcoal, a lithic concentration, and some cer.: nics. Locus B is a light scatter of
lithic debitage, including a point base and a sherd. Locus C is a tight concentration of about 20 flakes
and a sherd. Locus D contains three blow-out or dug-out areas that may be wickiup depressions with
associated flakes and fire-cracked rock, plus additional fire-cracked rock and lithic concentrations and
a grouping of buried slabs. Locus E is an area of possible domestic activity, represented by four possible
wickiup depressions—some with encircling stone “foundations,” and associated lithics, sherds, ground
stone, and fire-cracked rock. Locus F has one well-defined roaster, and other fire-cracked rock concen-
trations that may represent more roasting features. Lithic debitage consists of a wide variety of cherts
and obsidian, and reflects expedient reduction. Pueblo II Formative sherds dominate at Loci A, B, and E,
whereas late prehistoric—early historic Pai sherds are seen at Loci C, D, and also E. The site is located
on low stabilized dunes covering an alluvial terrace.

Previous Work

The site was officially recorded in 1991 by NPS personnel (Fairley et al. 1994) and monitored in
FY93, twice in FY94, and once in FY95, FY97, and FY99 (Coder et al. 1994a, 1995a, 1995b; Hubbard 1999b;
Leap et al. 1997). The GRCA trail crew obliterated extensive trailing in FY95. In FY96 the features
were located with a total station instrument and overlain on the 1995 topographic map produced by
Hereford (Hereford et al. 1996b). In FY96, a GRCA trail crew also completed trail obliteration,
retrailing, and vegetation to deter visitation (Leap 1996f). This site was also included in the studies
conducted by Thompson and Potochnik (Thompson et al. 1998). '

Monitoring Data Summary

FY93 and FY94 monitoring staff observed that active gullying and deflation were impacting this
site. Human trails were channeling runoff, resulting in gully formation. FY94 monitors recommended
that the gullies be stabilized to prevent further development.

FY95 monitoring staff observed a decrease in visitation and changed the monitoring schedule from
annual to biennial. FY97 monitoring staff recommended that Loci A and F be priority areas for moni-
toring due to their proximity to trails.

FY99 monitoring staff noted recent rodent burrowing near the top of Feature 1, near the creosote
bush. Locus B was stable and showed no change. Locus C was stable with the exception of a trail on the
west side. FY99 monitors noted that Features 1 and 2 have active surface erosion causing downslope
movement of sediment. There was also a noticeable increase in vegetation at Feature 1. Features 3 and 4
are currently stable. Loci B through E were stable with no changes in physical erosion. The RCMP staff
recommend that the GRCA trail and rehabilitation crew conduct more extensive trail obliteration,
especially near Locus C. The obliterated scouting trails adjacent to Features 1 through 3 have the poten-
tial to become gullies. The RCMP monitors will continue biennial monitoring due to active physical
erosion.

FY99 Recommendations
The RCMP staff recommends continued trail maintenance by the GRCA rehabilitation crew in con-
junction with Hualapai consultation and participation. RCMP staff will continue biennial monitoring.

G:03:034 Roaster Complex (biennial schedule)

The site is located on both sides of a drainage that cuts through a dune-covered alluvial fan. Locus
A is on the downstream side of the drainage and Locus B is on the upstream side. Features 1 through 6
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and Feature 10 are located in Locus A. All features but Feature 2 are roasting or fire features (Feature 5
has an associated pot break). Feature 2 is a rock cairn and rebar that attests to some form of historic
activity. Archaeologists discovered a few chert and rhyolite flakes, a biface knife base, and a ham-
merstone. Features 7 through 9, at Locus B, are all roasting features. This site may be related to
G:03:031, a rockshelter located slightly upstream and above this site. Prehistoric artifacts, including 10
Shinarump Gray Ware sherds, suggest a Pueblo I~early Pueblo II Virgin affiliation. FY94 monitors
found what they believed could be a burial just downslope of Feature 6.

Previous Work

Archaeologists recorded the site in 1991 (Fairley et al. 1994) and the RCMP staff monitored it in
FY94, FY95, FY97, and FY99 (Coder et al. 1995a, 1995b; Hubbard 1999b; Leap et al. 1997). FY94 monitors
recommended total station mapping and FY95 monitors recommended testing for subsurface cultural
materials. This area was assessed in April 1997, and RCMP staff determined that no data recovery was
warranted. RCMP staff conducted an assessment for charcoal samples in FY99 and determined that
sampling would disturb the features’ stability.

Monitoring Data Summary

FY94 monitors recorded increased eolian erosion and the presence of surface erosion, gullying, arroyo
cutting, side canyon erosion, and animal-caused erosion. Monitors noted deflation throughout the site.
Monitors also noted that although the site is located upstream of a river camp, no visitation was
evident. FY95 monitors observed increased eolian activity, and the presence of surface erosion, gullying,
arroyo cutting, and bank slump. They noted extensive eolian and drainage impacts at most features on
the site. On-site footprints were noted on this visit.

FY97 monitors recorded an increase in bank slump and the presence of surface erosion, arroyo cutting,
eolian erosion, side canyon erosion, animal disturbance and root impacts. Monitors noted physical
changes at many of the features. FY99 monitors recorded active surface erosion, eolian erosion, and
inactive arroyo cutting. Eolian processes were evident throughout the site and Feature 1 had minor
downslope movement of rock. No sign of human visitation was evident. The RCMP staff identified the
drainages on this site as river based.

FY99 Recommendations

The RCMP staff will continue biennial monitoring, paying particular attention to Features 8 and 9.
The on-site river-based drainages will also be assessed for preservation treatment.

G:03:038 Roaster Complex (biennial schedule )

This site consists of four roasting features, a possible wickiup ring, and associated ceramics. Feature
1 is a scatter of fire-cracked rock. FY97 monitors discovered a new roasting feature at the contact of the
alluvial terrace and the talus slope. An RCMP archaeologist recorded a newly exposed roasting feature
on the September 1998 mapping trip in close proximity to the river. Sherds indicate a multicomponent
site with Pueblo I-early Pueblo II Virgin and late prehistoric—early historic Paiute occupations.

Previous Work

Archaeologists recorded the site in 1991 (Fairley et al. 1994) and the RCMP staff monitored it in
FY96 and FY98 (Leap et al. 1996, 1998). FY96 monitors recommended checkdam installation. In FY97 an
assessment was made and Zuni conservators installed brush linings. Surveyors completed a total station
map in FY97. FY98 monitors recommended installing jute mat to curtail deflation and establish vegeta-
tion. Zuni conservators performed maintenance on all the previous brush checks and added 11 rock
checkdams in FY99 (Hubbard 1999b). FY99 monitors noted on the April river trip that additional
checkdam maintenance is needed. They assessed Feature 4 for data recovery and decided to continue
monitoring the preservation treatment instead of excavating. During a September 1998 mapping trip an
RCMP archaeologist discovered a new roasting feature below the main site area near the river. The
archaeologist recommended data recovery at this feature due to its physical condition and potential for
lost cultural material.
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Monitoring Data Summary

FY96 monitors recorded the presence of surface erosion, gullying, eolian erosion, side canyon erosion,
and animal trailing. Monitors were concerned with an active gully and noted that heavy flow through
the drainage will impact Features 1 and 3. Monitors questioned whether Feature 2 was a cultural
feature.

FY98 monitors recorded active surface erosion, gullying, and inactive bank slump. All of the
checkdams had deposition of sediment behind them. Monitors noted that the features are stable but in
precarious locations. No visitor-related impacts were recorded.

An RCMP archaeologist discovered a newly exposed thermal feature and an associated Tapeats
Sandstone pecked slab during the September 1998 mapping trip. The feature is extremely close to the
river and is also impacted by the on-site river-based drainage.

FY99 Recommendations

RCMP will continue biennial monitoring at this site. Zuni Conservation personnel and RCMP staff
will continue annual checkdam maintenance. RCMP staff will assess the newly found roasting feature,
near the river, for data recovery. The RCMP staff also recommends that the river-based drainage be
remapped to measure its rate of activity. Monitors recommend determining the effectiveness of the
checkdams by measuring change in sediment volume.

G:03:041 Roaster Complex (annual schedule)

This site consists of three large roasting features. Archaeologists recorded a sparse lithic scatter,
two cores, a chopper, and one Tizon wiped sherd. The late prehistoric—early Pai site appears to have
been a temporary hunting camp, based on the absence of grinding implements and abundance of bone.

Previous Work

Archaeologists recorded the site in 1991 (Fairley et al. 1994) and the RCMP staff monitored it in
FY%96, FY98, and FY99 (Hubbard 1999b; Leap et al. 1996, 1998). The RCMP staff recommended stabili-
zation in FY96. In FY97 the site was assessed for checkdams and Zuni Conservation personnel con-
structed three rock and brush linings in the drainages below the site. A total station map was completed
in FY97. FY98 monitors recommended planting vegetation and obliterating trails caused by remedial
work projects. The RCMP staff assessed this area for trail obliteration and planting vegetation in FY99
and found that the trails were recovering naturally. Checkdam maintenance occurred at one checkdam,
and six additional checkdams were built in FY99. This site was also included in the studies conducted
by Thompson and Potochnik (Thompson et al. 1998).

Monitoring Data Summary

FY96 monitors recorded increases in surface erosion and gullying. Monitors noted an increase in
headcut advancement at Feature 3. The gully that bisects Feature 2 appeared to be filling in with grass
and cryptogamic soil.

FY98 monitors identified active alluvial erosion at Feature 3 and noted that Feature 2 was in poor
condition. The monitoring schedule was changed from biennial to annual in FY98 due to the consistent
erosional activity at this site.

FY99 monitors recorded active surface erosion and gullying. Feature 1 had active erosion at
Checkdam 1. Feature 3 had active gullying at Checkdam 2 and downslope movement of fire-cracked
rock. Feature 2 had increased vegetation and minor surface erosion.

The checkdams have showed only minor deposition, although monitors noticed slight pooling
behind some. Checkdam 1 (where Feature 2 is located) is in a much more active system than Checkdam
2. The RCMP staff have not recorded visitor disturbance at this site. '

FY99 Recommendations

RCMP staff will continue annual monitoring due to the site’s active erosional history. Checkdam
maintenance will also be conducted yearly. Monitors recommend determining the effectiveness of the
checkdams by measuring change in sediment volume. '
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G:03:043 Thermal Feature (biennial schedule)

This site consists of five eroded hearths and fire-cracked-rock areas. Artifacts identified include
lithics, charcoal, and ground stone. No ceramics were recorded on the site. One thick biface or scraper
and two pecked-slab metates were recorded. Cultural and temporal information are unknown.

Previous Work

Archaeologists recorded the site in 1991 (Fairley et al. 1994) and the RCMP staff monitored it in
FY94 and FY98 (Coder et al. 1995a; Leap et al. 1998). See Hereford et al. (1996) for photogrammetric
mapping conducted in this area. Hereford also collected charcoal from an isolated hearth located near
the site’s upstream side. The radiocarbon dates from this sample indicated a date of 830 + 100 years
B.P. FY98 monitors recommended data recovery at Features 4 and 5.

Monitoring Data Summary

FY94 monitors recorded increased bank slump falling into the active arroyo. Features 4 and 5 are
located on the downstream side of the arroyo. No visitor-related impacts were recorded. Monitors noted
that this would be a good site for obtaining radiocarbon dates.

FY98 monitors recorded ongoing bank slump due to the active arroyo near Features 3, 4, and 5. Moni-
tors had a difficult time finding Feature 3. Sheetwashing and gullying were also occurring adjacent to
Feature 1. The gully near Feature 1 eventually runs into the large arroyo where Features 3, 4, and 5 are
located. :

All of the features show a history of active erosion and are in precarious situations. FY98 monitors
confirmed that the arroyo impacting Features 5 and 8 reaches the river. Monitors have not recorded
visitor disturbance at this site.

The RCMP staff stopped at G:03:043 on the April 1999 river trip and decided that the site’s
location across from a highly concentrated site area gives this site research potential. Therefore, this
site should be considered for whole site excavation after testing (Leap 1999).

FY99 Recommendations

The RCMP staff recommends a biennial monitoring schedule due to the precarious location of the
features. Data recovery is recommended for Features 4 and 5 because they are in danger of being lost due
to bank slump (Leap 1999). Monitoring will continue until assessment and mitigation is completed.

G:03:055 Thermal Feature (5-year schedule)

This site contains two thermal features with a light lithic scatter and a few hand tools. Archaeol-
ogists recorded a single brown undifferentiated Pai or Paiute utility ware during the survey, as well as
one cobble mano. The two thermal features may be the same roasting pit.

Previous Work

Archaeologists recorded the site in March 1991 (Fairley et al. 1994) and the RCMP staff monitored
it in FY96 and FY99 (Leap et al. 1996). FY96 monitors recommended stabilization at this site. Surveyors
completed a total station map in FY97. The RCMP staff assessed the site for erosion control work in
FY99 and recommended that work be focused on the upstream gully. This site was also included in the
studies conducted by Thompson and Potochnik (Thompson et al. 1998).

Monitoring Data Summary

FY96 monitors recorded the presence of surface erosion, gullying, arroyo cutting, eolian activity, and
animal disturbance. The arroyo was deep but had not changed since 1991. Vegetation was covering the
dune, making the area appear stable.

FY99 monitors recorded active surface erosion, animal burrowing, and eolian activity. Monitors
identified an increase in surface erosion around the feature, but the feature remained unaffected. A
large river-based arroyo runs adjacent to the northeast edge of the site. Thick vegetation covers most of
the site, serving as protection. No human visitation was recorded and no camping beaches are located
near the area. FY99 monitors noted that flows higher than 90,000 cfs would impact the dune terraces
below the site.
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FY99 Recommendations

The RCMP staff will monitor the site every 5 years to document any artifacts that might be exposed
from the expansion of the river-based arroyo and surface erosion.

G:03:060 Roaster Complex (3-year schedule)

(G:03:060 consists of a roaster complex with 13 features and artifacts. Artifacts include hand tools,
ground stone, flakes, and five Moapa sherds, which indicate a Virgin Branch component. Tools include
one flake chopper, two biface tips, two bifaces, and two grinding stones. The site is located on a river
terrace covered by partially stabilized dunes. Runoff from the surface reaches localized channels that
flow directly into the Colorado River. FY95 monitors found two bifaces at Features 1 and 6. FY97
monitors discovered a large biface (knife) and FY99 monitors recorded a thermal feature (Feature 14)
next to a gully on the site’s north side.

Previous Work

Archaeologists recorded the site in April 1991 (Fairley et al. 1994) and the RCMP staff monitored
it in FY94, FY95, and FY99 (Coder et al. 1995a, 1995b; Hubbard 1999b). FY99 monitors recommended
obtaining charcoal samples from Feature 13 and total station mapping.

Monitoring Data Summary

FY94 monitors recorded the presence of surface erosion and alluvial-eolian erosion. FY95 monitors
noted increased animal disturbance and the presence of surface erosion, gullying, arroyo cutting, and
eolian disturbance. No visitor impacts were recorded at this site.

FY99 monitors identified active surface erosion, arroyo cutting, bank slump, and animal burrowing.
Gullying was recorded but no increases were observed. Because of the large site area (80 x 200 m) and its
location at the base of an active talus slope, major erosional impacts are inevitable. FY99 monitors
recommended taking a charcoal sample and data recovery from Feature 13 before it is obliterated.

FY99 Recommendations
Monitoring will continue every 3 years at this site due to ongoing physical erosion. The RCMP staff
recommends collecting a carbon sample from Feature 13 and completing a total station map.

G:03:064 Roaster Complex (annual schedule)

This site consists of 15 features, including mostly roasting features. Charcoal lenses are present in
several of the arroyo cuts. Artifacts associated with the roasting features include lithics, ceramics, a
shell bead, and ground stone. Lithics include a flake drill and a reworked Elko Corner-notched projec-
tile point. The ceramic assemblage suggests a multicomponent site: Pueblo I-III Formative and late
prehistoric—early historic Pai or Paiute. This could be one of the most informative sites in the western
Grand Canyon with potential for dating and chronology-building. FY96 monitors discovered a large
Redwall Chert point tip exposed in the river-based drainage across from Feature 1. FY97 monitors
discovered a chert awl at Feature 6. RCMP staff on the September 1997 mapping trip discovered newly
exposed Jeddito Yellow Ware sherds, obsidian flakes, an olivella shell bead, and two new probable
roasting features or FCR scatters exposed by the river-based arroyo. FY98 monitors discovered new FCR
features exposed by the arroyo. FY99 monitors discovered seven new charcoal lenses exposed in the
river-based arroyo.

Previous Work

Archaeologists recorded the site in 1991 (Fairley et al. 1994) and RCMP staff monitored it at least
annually since FY94 (Coder et al. 1995a, 1995b; Hubbard 1999b; Leap et al. 1996, 1997, 1998). In FY93
archaeologists collected radiocarbon samples resulting in a range of dates from 170 + 50 B.P. to 2670 +
140 B.P. In FY94, monitors recommended planting vegetation, installing checkdams, and total station
mapping. FY95 monitors conducted medium-format photography of the active drainage (Leap 1995a).
FY95 and FY96 monitors recommended testing and total station mapping.

In FY95 total station mapping began and in FY97 a complete map was produced. During the inten-
sive mapping, archaeologists discovered two new roasting features, new lithics, ceramics, and an
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olivella shell bead. FY96 monitors also recommended either an attempt at stabilization or full site
excavation. FY98 monitors recommended obliterating trails caused from 5 days of intensive site map-
ping and data recovery. After further assessment it was determined that the trails were recovering
naturally. FY99 monitors recommended data recovery and remapping of the arroyo headcuts to identify
their rate of advancement. The RCMP collected charcoal samples from Charcoal Lens D and Feature 1
in FY99. The samples will be sent for dating in the near future. This site was also included in the studies
conducted by Thompson and Potochnik (Thompson et al. 1998).

Monitoring Data Summary

FY94 monitors recorded the presence of surface erosion, gullying, arroyo cutting, bank slump, allu-
vial erosion, animal-caused erosion, and root impacts. Monitors noted that the arroyo had cut deeper
since the 1993 visit. Bank slump was recorded at Feature 8. No visitor-related impacts were recorded.
FY95 monitors noted increases in surface erosion, gullying, arroyo cutting, bank slump, alluvial erosion,
and animal disturbance. They noted extensive deepening and widening of the river-based erosion.
Overall, the site was in poor condition.

FY96 monitors recorded increases in surface erosion, gullying, arroyo cutting, and bank slump, and
the presence of animal-caused erosion. Monitors recorded extensive increases in erosion, formation of
new headcuts, and bank slump. FY97 monitors recorded increases in surface erosion, gullying, arroyo
cutting, bank slump, and animal disturbance, and the presence of alluvial erosion and root impacts.
Many of the features appeared stable although some parts of the arroyo had new nickpoints and
appeared deeper and wider. Monitors noted that there was high potential for continued erosion at this
site.

FY98 monitors recorded active surface erosion, gullying, arroyo cutting, bank slump, and inactive
animal disturbance and alluvial erosion. Monitors recorded extensive downward cutting up to a meter
deep. They noted that the charcoal lenses were in danger of obliteration.

FY99 monitors recorded active surface erosion, gullying, arroyo cutting, bank slump, animal
disturbance, and inactive and alluvial erosion. Monitors noted extensive downward arroyo cutting. A
large flash flood had impacted the drainage, washing most of the vegetation within the arroyo out to
the river (including large mesquite trees). The flood caused extensive bank slump throughout the
drainage, extreme headcut advancement, and obliteration of previously identified charcoal lenses.
Also, seven new charcoal lenses were identified in the arroyo.

The RCMP staff has consistently recorded active surface erosion, gullying, arroyo cutting, bank
slump, eolian-alluvial processes, animal disturbance, and root disturbance. This site, commonly
referred to as “Arroyo Grande,” continues to be one of the most erosive sites monitored by RCMP staff.

FY99 Recommendations

G:03:064 will remain on an annual monitoring schedule until a data recovery plan is implemented.
The RCMP staff recommends a phased approach to data recovery and consultation with the Hualapai
staff regarding the development of a data recovery plan for Arroyo Grande.

G:03:067 Roasting Feature (biennial schedule)

The site consists of five fire-cracked-rock middens with associated lithics and a dispersed flake
scatter. Archaeologists discovered two thin bifaces and one Moapa Brown Ware sherd upslope of
Feature 1, suggestive of a late Pueblo I-early Pueblo II Virgin affiliation.

Previous Work

Archaeologists recorded the site in 1991 (Fairley et al. 1994) and the RCMP staff monitored it
annually from FY92 to FY95 (Coder et al. 1994a, 1994b, 1995a, 1995b). In FY95 the monitoring schedule
changed to biennial and the RCMP staff monitored the site in FY97 and FY99 (Leap 1995a; Leap et al.
1997). FY94 and FY95 monitors recommended obliterating on-site trails. The GRCA trail crew conducted
trail obliteration in FY96. FY99 monitors recommended trail maintenance and assessment for brush and
rock linings in the drainages near Features 1 and 4. The RCMP staff assessed the site and determined
that no checkdams would be built.
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Monitoring Data Summary

FY92 and FY93 monitors recorded moderate gullying and arroyo cutting but overall inactive
physical erosion. Extensive trailing was recorded. FY94 monitors identified surface erosion, alluvial
erosion, and trailing throughout the roasting features. FY95 monitors recorded erosional stability at
this site. Monitors noted that a trail bisects Feature 3 and that there is a nearby camp.

FY97 monitors recorded overall feature stability and extensive trailing. FY99 monitors identified
active surface erosion and gullying. They noted minor surface erosion at Feature 3 and a nearby drainage
on the downstream side of Feature 4. A gully was active on the western edge of Feature 1. Extensive
trailing was still a problem at this location.

FY99 Recommendations

The site will remain on a biennial schedule due to the proximity of a camping beach and recently
recorded erosional activity. GRCA trail maintenance will continue due to three large and heavily used
camps below this site.

G:03:076 Roasting Feature (3-year schedule)

This site consists of the deflated remains of a single roaster partitioned into three segments by local
runoff and vegetation. A single cobble mano is located on the surface. Archaeologists observed no diag-
nostic materials and cultural affiliation is unknown. The site is situated on the remnant face of a dune,
abutting a rock-strewn talus slope.

Previous Work

Archaeologists recorded the site in March 1991 (Fairley et al. 1994) and the RCMP staff monitored
it in FY96 and FY99 (Hubbard 1999b; Leap et al. 1996). FY96 monitors recommended stabilization for
this site and it was reassessed in FY97. RCMP staff decided that no work would be done.

Monitoring Data Summary

FY96 monitors recorded the presence of surface erosion, gullying, and animal-caused erosion. They
also noted that Feature 2 was eroding downslope, but Features 1 and 3 remained stable. No visitor-
related impacts were noted. FY99 monitors identified the site in good condition with no changes since
the FY96 visit. No visitor-related impacts were recorded.

FY99 Recommendations
RCMP staff will monitor G:03:076 on a 3-year schedule due to the potential for erosional activity.

SITES WITH RIVER- AND TERRACE-BASED DRAINAGES

Eight sites are identified as having river- and terrace-based drainages. Four (C:02:085, C:05:031,
C:13:098, and C:13:272) of the eight sites represent active arroyos and gullies. Based on the research
conducted by Hereford (Hereford et al. 1993), the RCMP staff considers sites with river-based drain-
ages as directly impacted by dam operations due to base-level lowering to compensate for the current
river level.

C:02:085 Thermal Feature (ilnactive schedule)

This site consists entirely of a charcoal stain with bits of charcoal and a few associated pieces of
animal bone. The stain is a circular area about a meter below the present terrace surface. It may be the
remains of a buried hearth. No associated artifacts were seen. Cultural affiliation is unknown.

Previous Work

This feature was initially documented in 1991 by NPS personnel (Fairley et al. 1994), and was
monitored in FY93, FY95, and FY97 (Coder et al. 1994a, 1995b; Leap et al. 1997). Melis and other paleo
flood researchers collected charcoal in the late 1980s to date flood deposits; however, no dates have
been reported to the Park.
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Monitoring Data Summary

In FY93 monitors saw the site as unstable and unprotected. It experienced extensive surficial sheet
washing, bank slump, arroyo cutting, and minor gullying. Human trailing was moderate. In FY95 the
condition of the site was the same. In FY97 the feature could no longer be identified due to continual
erosion. At that time the site was placed on the inactive list. Monitoring will occur only as needed; i.e.
another research flow may impact the bank, thus exposing new features.

FY99 Recommendations

It is apparent that site integrity is questionable. It is therefore recommended that limited
excavation occur to identify any additional intact, subsurface cultural remains. Results of the limited
data recovery will determine future site management actions.

C:05:031 Small Structure (biennial schedule)

The site consists of two Loci (A and B) with two structural features (Features 1 and 2) and three
areas of FCR concentrations (Features 3-5). Artifacts indicate a Pueblo I-early Pueblo II affiliation.
Note that Feature 2 is natural, not cultural, according to investigations by the FY97 monitors.

Previous Work

NPS survey personnel recorded this site in 1990 (Fairley et al. 1994). Monitoring occurred annually
from FY92 through FY95, except that in FY94 the site was monitored twice. In FY95 the schedule
changed to every other year (Coder et al. 1994a, 1994b, 1995a, 1995b; Hubbard 1999b; Leap et al. 1997).

Monitoring Data Summary

In FY92 and FY93 archaeologists observed the positive and negative effects of the eolian process.
The largest erosional element on the site was an arroyo cutting the slope at the southern margin of Locus
A. Visitor-related impacts were minimal. It was recommended in FY92 that checkdams be built and
annual monitoring continue.

In FY94 monitors found the site to be fairly stable although sand was eroding and not being replaced.
The same observations were made in FY95 but a biennial monitoring schedule was recommended.

FY97 archaeologists observed minor deflation at Feature 5, and the gully between Features 3 and 4
seemed to be infilling. No human disturbances were observed. The main concern at the site was the
active gully between Features 3 and 4. Monitors determined that if the gully showed additional
downcutting in 2 years, it would be a candidate for checkdam construction.

By FY99 archaeologists noticed that the gully near Features 3 and 4 exhibited new nick points and
an increase in alluvial erosion. However, the upper portion of this same gully, below Feature 1, had
filled in with sediment. This site is one of the best examples demonstrating a cut and fill process. No
preservation treatment was recommended for the site in FY99 because for the majority of the time, it
has been moderately stable. Therefore the request for checkdams in FY92 was not seen as a necessary
action. Biennial monitoring will continue due to the erosion and deposition process observed by monitors
in the gully between Features 3 and 4.

FY99 Recommendations

Biennial monitoring will continue. RCMP personnel recommend a preservation assessment.
Vegetation may play a significant role in stabilizing the active dune-gully area.

C:13:098 Historic Structure (annual schedule)

This historic mine and cabin site contains two loci. Locus A consists of two mine adits at the base of
the Palisades cliff along the Palisades fault. The main adit is situated about 10 m above the surround-
ing terrain with an extensive tailing pile below it. The second adit is located about 10 m below and 20 m
south of the main adit. About 225 m south-southwest is Locus B, which includes a log cabin constructed
of driftwood logs. The cabin measures 2.6 x 4.1 m (interior) and is five courses high. The floor is par-
tially paved with sandstone slabs, with a log and board bed frame in the northeast corner. A canvas
tent probably formed the upper walls and roof. About 4 m due south of the cabin door is a driftwood log
“fence”. This structure is made of stacked logs up to four courses high. It may have been a windbreak.
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Artifacts date from 1900-1920 to the mid-1930s. In FY98 monitors found a cist feature eroding out of the
drainage near the cabin.

Previous Work

This site was initially recorded by Euler and Jones in 1978 and then re-recorded by NPS personnel in
1990 (Fairley et al. 1994). GRCA documents from 1929 and 1930 reveal an investigation made by the
Park Service on the lode mining claims by George W. McCormick and others in May 1913 (Busch 1930;
Daly 1929). The RCMP staff monitored the site semiannually from FY93 to FY98 (Coder et al. 1994a,
1995a, 1995b; Leap et al. 1996, 1997, 1998). In FY98 it was determined that annual monitoring would
suffice, therefore monitoring occurred only once in FY99 (Kunde 1998a). See Hereford (Hereford 1996;
Hereford et al. 1996b) for a photogrammetric topographic map of the immediate area. In FY95 the
cabin and associated artifacts were photographed with a medium-format camera. Currently, and prior
to the inception of this program, NPS trail crews maintained the trails in the area.

Monitoring Data Summary

From FY93 to the present monitors have observed visitor impacts (trailing and collection piles).
This site is very visible and is located near a heavily used backcountry trail. Most of the visitor
impacts were observed in the fall, after the summer season. Although visitor-related impacts are
pervasive they are not the main attributes for site deterioration, and they have minimal effect on site
integrity. Palisades Delta is a very erosive area. Several geomorphologists and sedimentologists have
researched the area and have come up with similar findings (Hereford et al. 1993; Lindsey and Fisher
1999; Thompson et al. 1998). The delta has one of the largest catchment systems within the RCMP. Soil
composition is very different from other deltas within the Colorado River corridor. Salinity content is
very high and therefore water runoff does not saturate the ground (Lindsey and Fisher 1999). It pools
up, then releases at an incredible velocity. Although some locations on the delta experience these
activities more, the entire delta is in a very active erosional state by comparison.

In FY93 archaeologists noted surface erosion throughout the site but no defined channels were
apparent. FY94 and FY95 monitors recorded the gullying process occurring near the cabin (see Figure 10).
Two separate erosional channels had headcuts to within 1 m of the cabin. At this time preservation
treatments were recommended along with limited testing and continued trail maintenance. In Septem-
ber of 1995 the area was assessed for checkdam installation. Upon further evaluation, no checkdams
were placed. However, checkdams were placed in the surrounding areas designated as sites C:13:099
and C:13:100.

In FY97 archaeologists observed increased surface erosion at the cabin, in a gully west of the cabin,
and near the artifact concentration. The rills near the artifact stump also exhibited some movement. A
small gully with several headcuts developed on the north side of the cabin, yet despite all this activ-
ity, human disturbance was determined to be the only impact. Artifact movement and displacement and
the formation of small collection piles were observed. During the second monitoring episode of FY97,
the site appeared stable; however, it was recommended at that time to plant vegetation in the rills
near the cabin.

During the first monitoring episode in FY98 the site was not actively eroding at a noticeable rate.
The second monitoring episode for the fiscal year demonstrated the same condition. Archaeologists,
however, did discover a newly exposed cist feature approximately 30 m southwest of the cabin.

After further assessment, it was recommended that the site be monitored annually, concentrating on
the gully activity. It was also recommended that GRCA trail maintenance continue, to keep visitors
from creating multiple trails to the cabin.

Physical impacts to this site in FY99 were at a minimum. The gullies leading to the cabin were not
active. The cist appeared stable with no further exposure of the slabs. Even visitor-related impacts
were comparatively at a minimum in FY99. Few footprints were observed, but several collection piles
were recorded. FY99 site management included annual monitoring of the physical impacts and continued
trail maintenance by GRCA.
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Figure 10. Gullying observed and recorded in FY95 at site C:13:098. The gully extends toward
the cabin and travels down to a more extensive drainage system that bisects site C:13:099. Since
this photo, checkdams have been placed in the more extensive system and brush has been
thrown over the channel area located in the center of the photograph. As a result, monitors
have recorded that this gully has not deepened.
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FY99 Recommendations

Annual monitoring will continue with the RCMP, and GRCA will continue trail maintenance. This
maintenance should include planting grasses to prevent or curtail further erosion and foot traffic.

C:13:272 Small Structure (biennial schedule)

This is a multicomponent site with two separate loci. Locus A consists of two masonry structures
(Features 1 and 2) with a sparse scatter of artifacts, and a more enigmatic feature (Feature 3) consisting
of a curving cluster of mostly small sandstone rocks eroding out of a deflated area. These rocks seem too
small for building elements, but do not look fire-cracked either. Artifacts are generally sparse at this
locus, but include sherds, lithics, a metate, a two-handed mano, and a small mano with a beveled face
that may also have been used as a knife. Locus B contains two concentrations of sandstone cobbles
(Features 4 and 5) that may be hearths. No artifacts are associated. Ceramics suggest a PII date for
Locus A and a protohistoric date for Locus B.

Previous Work

This site was originally documented by Balsom and Fairley in 1984 and was recorded in greater
detail by NPS survey personnel in 1990 (Fairley et al. 1994). The site has been monitored annually since
FY92 (Coder et al. 1994a, 1994b, 1995a, 1995b; Hubbard 1999b; Leap et al. 1996, 1997, 1998). The drain-
ages situated within the site have been studied by geomorphologists (Hereford et al. 1993; Thompson et
al. 1998) and have been mapped on a topographic map using aerial photogrammetry (Hereford 1993;
Hereford et al. 1993). In 1991, Fairley collected carbon from Feature 5. The dates range from 330 + 50 to
40 + 60.

C:13:272 was also one of the sites monitored prior to and after the spike flow (Balsom and Larralde
1996; Burchett et al. 1996). This monitoring included medium-format photography. In FY99 a soil
description encompassing the site area was completed by NRCS (Lindsey and Fisher 1999).

Monitoring Data Summary

The site is subject to an ever-changing system of gullies and seasonal channels flowing across the
surface. Physical impacts observed during monitoring include surficial sheet washing, gullying, and
active arroyo cutting. No immediate threats to the site were identified until FY96, when archaeol-
ogists noted that the site was generally stable, but channel initiation was forming near Feature 3. The
FY96 monitors did change the schedule from annual to biennial due to the history of site stability.

In FY99 minor deflation was observed in the center of Feature 1 but Features 2 and 3 were in stable
condition with increases in cryptogamic soil and vegetation. Features 4 and 5 exhibited minor pedestal-
ing of the features.

The Beamer Trail transected the site prior to FY93, adding to the adverse impacts. The GRCA trail
and rehabilitation crews rerouted the trail below the site in 1993. Since then, the old trail has not
received use. In FY99 RCMP personnel recommended that GRCA continue annual trail maintenance and
that biennial monitoring continue due to the gully activity discussed above.

FY99 Recommendations
Biennial monitoring will continue and it is also suggested that the drainage system be evaluated for
preservation treatment. NPS trail maintenance will continue.

G:03:002 Roaster Complex (4-year schedule)

The site consists of at least 10 roasting features, an enigmatic rock alignment, and scatters of arti-
facts and fire-cracked rock. The terrace measures 100 m (N-S) by 40 m (E-W). The roasting features are
of various configurations and stages of deterioration, and all have gneiss, schist, granite elements, and
charcoal. Other faint scatters of fire-cracked rock may represent additional eroding features. Ceramics
appear to be mostly representative of late prehistoric through historic Pai and Paiute affiliation.
Tools include an obsidian Desert Side-notched projectile point, and various manos, grinding slabs, and
metates. A few historic artifacts were noted, possibly from Hualapai use of the area around 1860-1920.
These artifacts include brown and purple glass, a metal Indian tinkler, and a knife-opened can.
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Previous Work

The site was first recorded in 1962, was revisited in 1972, and was officially recorded in 1991 by
NPS survey personnel (Fairley et al. 1994). Site monitoring occurred in FY93, FY94, and FY95 (Coder et
al. 1994a, 1995a, 1995b; Fairley et al. 1994). In FY95 the site schedule changed to biennial, and in FY97
the schedule was changed to every 4 years (Leap et al. 1997). Thompson and others (Thompson et al.
1996) completed a photogrammetric topographic map in 1995. The features were plotted with a total
station in FY96 and overlain over the photogrammetric map. The map identifies the terrace-based and
river-based drainages, thus enabling RCMP personnel to direct their attention to the drainages that
could impact the site. Also in FY96, GRCA completed trail obliteration. In FY97, Zuni Conservation
personnel made an assessment and five checkdams were constructed in a drainage downstream from the
site (Leap 1996f; Leap et al. 1997). In FY98 the checkdams were stable; however in FY99 heavy rains
impacted the checkdams. Maintenance included alterations on three original checkdams and construc-
tion of two new checkdams. This site was also included in the studies conducted by Thompson and
Potochnik (Thompson et al. 1998).

Monitoring Data Summary

From FY93 to FY95 the physical impacts observed consisted of surface runoff, deflation, localized
gullying, and animal trailing. Visitor-related impacts (river-runners and researchers) as seen in the
form of trailing, were moderate to extensive and needed to be curbed across the entire Granite Park area.
In FY95 archaeologists recommended monitoring the site biennially.

In FY97 all features except 4 and 7 were in excellent and stable condition. Feature 4 was experiencing
minor pedestaling on the west side, and the rill west and adjacent to the feature was filled in with
cryptogamic soil, thus stabilizing the area. Feature 7 experienced minor surface erosion on the east side.
Visitor-related impacts were not observed.

In FY99 monitors recorded the site as stable, and cryptogamic soils flourished throughout the site
area. The site was scheduled for monitoring every 4 years.

FY99 Recommendations

The site will be monitored in 4 years, and checkdam maintenance will occur yearly. Although the
checkdams confirmed much runoff, the site itself showed no evidence of heavy rains. It is recommended
that the arroyos with the checkdams be researched to determine the effectiveness of the checkdams.
While doing so, the current site map should be updated using a total station instrument.

G:03:006 Roaster Complex (4-year schedule)

The site consists of four roasting pits (Features 14) and an overhang shelter (Feature 5). Sherds and
lithics are associated with both areas. Feature 1 is a roasting pit composed of burned limestone cobbles.
Just outside are FCR clusters that appear to be discard piles. Features 2 and 3 are side-by-side roasting
features. Feature 2 has a circular depression and may have been placed in the former discard pile of
Feature 3. Charcoal is associated with both features. Feature 4 is another roasting pit with a shallow,
conical-shaped interior depression with charcoal fragments. Feature 5, the shelter, is 7 m long, 2 m
wide, and of variable height. Four sherds as well as lithics are located outside the shelter. Ceramics
suggest both PI-PII Formative and late prehistoric-protohistoric Pai occupation.

Previous Work

Euler originally recorded this site in 1973. In 1991, the site was mapped and recorded in detail by
NPS survey crews (Fairley et al. 1994). Monitoring occurred in FY94 and FY98 (Coder et al. 1995a; Leap
et al. 1998).

Monitoring Data Summary

No physical or visitor-related impacts were observed in FY94 or FY98. The drainage systems adja-
cent to the site were inactive. It was recommended that the site be placed on the inactive list due to the
overall stability of the site and the drainages.
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FY99 Recommendations

Given additional geomorphic information, a 4-year monitoring visit is recommended. According to
Hereford (Hereford et al. 1993), continued erosion is quite probable. The drainages should be assessed
for preservation treatment.

G:03:024 Roaster Complex (biennial schedule)

The site consists of five roasting features with associated ceramics and lithics. The artifacts are
concentrated around the FCR middens as well as dispersed downslope. Tools include tabular grinding
slabs, cobble manos, a drill or perforator, and a cobble chopper. Raw material types include Kaibab and
Redwall chert, chalcedony, and Partridge Creek Obsidian. Unidentifiable burned bone was also
observed. The ceramic assemblage suggests a Pueblo II occupation, late prehistoric—protohistoric Pai,
and historic Pai and Paiute, the latter suggested by a few broken brown glass fragments and a metal
artifact. In FY94 monitors found a chert biface west of Feature 2 newly exposed in an active gully.

Previous Work

The site was first recorded in 1991 (Fairley et al. 1994) by NPS survey personnel and was monitored
in FY93, FY94, FY95, FY97, and FY98 (Coder et al. 1994a, 1995a, 1995b; Leap et al. 1997, 1998). In FY96,
GRCA, Hualapai representatives, and RCMP personnel completed trail obliteration. A letter was
published in the Boatman’'s Quarterly requesting minimal use of this area by researchers and river-
runners (Jackson and Leap 1996). A total station map of the features was completed and overlain on a
topographic map produced by Thompson et al. (Thompson et al. 1996). In FY97, Zuni Conservation
personnel completed an assessment, and as a result, five checkdams were constructed near Features 2, 3,
and 4 (Leap 1996f; Leap et al. 1997). In FY99 all checkdams had minor restructuring and an additional
nine were installed. This site was also included in the studies conducted by Thompson and Potochnik
(Thompson et al. 1998).

Monitoring Data Summary

From FY93 to FY95 archaeologists noted an active gully near Features 2, 3, 4, and 5. See Figure 11 for
this active gully adjacent to Features 2 and 3. Social trailing developed across the site as a result of
recreation and research.

In FY97 the same gully widened and undercut the gully walls, causing charcoal exposure and bank
slump. By FY98 monitors did not observe any additional physical impacts. The checkdams, installed in
FY97, looked unchanged with very little water runoff occurring in the area. The site appeared very
stable and in good condition. It was recommended in FY98 that the monitoring schedule change from
annual to biennial.

FY99 Recommendations

Biennial monitoring is recommended. Feature 4 should be investigated because it is possible that
the heavy rains in FY99 may have completely destroyed this charcoal feature. If any carbon material
is present and intact, it should be collected for dating purposes. Annual checkdam maintenance will
continue. It is also recommended that the arroyos with the checkdams be measured to acquire volu-
metric sediment changes and the effectiveness of the checkdams. The site map should be updated with
a total station instrument. It is also recommended that GRCA conduct trail maintenance as needed. All
work conducted in the future will be completed after consultation with the Hualapai Nation.

G:03:025 Roaster Complex (4-year schedule)

The site consists mainly of roasting features with some historic trash. Feature 1 is a FCR scatter
with a cluster of five partially buried limestone and sandstone slabs at the center. Feature 2 is a fire-
cracked-rock “ring” with a cleared center. Feature 3 is a classic donut-shaped roaster. Feature 4 is a
bowl-shaped depression encircled by fire-cracked rock. Feature 5 is a ring of FCR cobbles around a
depressed, cleared center. Feature 6 is a cluster of five grinding slabs, three manos, purple glass, wire,
and 45 Southern Paiute sherds from a pot break. Feature 7 is a jumble of slabs and cobbles with two
lithics and a sherd in the vicinity. Feature 8 is a probable surface hearth—a concentration of fire-
cracked rock with charcoal. Artifacts, except for the Southern Paiute utility ware sherds, are few, and



Figure 11. Localized gullying recorded in FY94 at site G:03:024. This gully is directly adjacent to
Feature 3, to the left of the photo, and heading directly towards Feature 2, located upslope of
Feature 3. Brush checkdams were placed in this gully in FY97. In FY99 heavy rains initiated
maintenance of the checkdams, which included adding small gravels to the already existing
brush checkdams.
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include a crude biface and 10 or more tertiary flakes of a variety of material types. Historic trash is
scattered throughout the site and includes a kerosene lamp base, tin cans, machined wood, and glass.
The site assemblage possibly reflects both Paiute and Hualapai use of the area around the turn of the
century. In FY95 archaeologists documented two cairns 8 m north of Feature 1.

Previous Work

This site was initially recorded by NPS personnel in 1991 (Fairley et al. 1994) and was monitored in
FY93, FY94, FY95, and FY97 (Coder et al. 1994a, 1995a, 1995b; Leap et al. 1997). After monitoring in
FY95 the site was placed on a biennial monitoring schedule. In FY97 the monitoring schedule was once
again changed to every 4 years. In FY96 the area was assessed for erosion control. As a result, GRCA and
RCMP personnel and Hualapai representatives completed trail obliteration, and Zuni personnel built
three checkdams just outside the site boundary. At this time, the features were plotted with a total
station and overlain on a topographic map produced by Thompson and others (Thompson et al. 1996),
and a letter was published in the Boatman’s Quarterly requesting river-runners and researchers not to
disturb this area (Jackson and Leap 1996). In FY97 and FY98 minor checkdam maintenance was
completed.

Monitoring Data Summary

In FY93 monitors noted a high potential for adverse impacts at this site due to a combination of
factors: surface runoff, arroyo formation, deflation, animal trampling and trailing, and visitations.
However, in FY94 and FY95, archaeologists observed the site in stable condition. Ephemeral trailing
was evident due to the local Bighorn sheep population.

In FY97 archaeologists recorded an increase in cryptogamic growth over the entire site, and visitor-
related impacts were not a problem. The monitoring schedule was changed from biennial to every 4
years.

FY99 Recommendations

Site monitoring will continue on a 4-year schedule due to the potential for the river- and terrace-
based drainages to become active. Checkdams will be monitored annually, and NPS will conduct trail
maintenance as needed. It is also recommended that studies be conducted to determine the effectiveness
of the checkdams by measuring change in sediment volume above and below the checkdams. Prior to any
work, the Hualapai Nation will be consulted.

SITES WITH RIVER- AND SIDE CANYON-BASED DRAINAGES

Eight sites have river-based and side canyon-based drainages. Six (A:15:005, A:15:039, G:03:003,
G:03:020, G:03:072, and G:03:080) of these sites are identified as actively eroding due to arroyo cutting
and gully movement. Based on the research conducted by Richard Hereford (Hereford et al. 1993), the
RCMP staff interprets sites with river-based drainages to be related to dam operations due to direct
base-level lowering.

A:15:003 Roaster Complex (biennial schedule)

This is a multicomponent site with a PII Virgin occupation, and later Pai or Paiute and late historic
affiliations. It consists of two loci (A and B). Locus A occupies a sandy terrace at the base of a Muav cliff
face with talus slopes below. There are numerous roasting pits in this area, suggesting that this was a
major activity focus. Historic and modern (post 1950s) material is present, and protohistoric (Pai or
Paiute) use of the area is suggested by the recent appearance of charcoal on the surface of the ground.
Locus B consists of three feature areas. Feature 1 is an overhang shelter at the base of the Muav that
was used by PII Virgin peoples. A midden downslope contains 1930s-era trash as well as flakes, sherds,
and charcoal. Features 2 and 3 are around the bend of the Muav cliff face. Feature 2 is a cleared area
with flakes and charcoal and a boot heel. Feature 3 is another cleared area with stacked rocks.

Previous Work

The site was originally recorded by Euler in 1978 and was incorporated into the river corridor
sample in 1990 (Fairley et al. 1994). RCMP archaeologists monitored the site in FY93, FY94, FY96, and
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FY98 (Coder et al. 1994a, 1995a; Leap et al. 1996, 1998), and to date have yet to perform any remedial
activities. Gellis (USGS, Albuquerque, NM) termed the erosion at this site as “minor” with “no distinct
drainages on slope, colluvium, or talus” (Gellis 1994). Since his visit, very distinct drainages have been
created.

Monitoring Data Summary

In FY93 the only noted disturbance to the site was visitor impact due to the river camp located just
downstream. It was not until FY94 that archaeologists noted more detailed physical impacts. They
observed the site as susceptible to damage from extreme high water and side canyon flooding. The
surface drainages located on the site were terrace based in FY94. Project monitors also recorded the
presence of small gullies draining into the local side canyon wash. In FY96 monitors recorded similar
observations.

Physical changes were not evident; however, monitors did note a minor increase in sediment depo-
sition on Feature 1. They also mentioned that the two gully systems noted in FY94 and FY96 could
directly impact features at the site in the future.

FY99 Recommendations

The gullies should be assessed for preservation treatment. Until an assessment is made, biennial
monitoring will continue.

A:15:005 Structure-Thermal Feature Complex (annual schedule)

Three loci define this site. Locus A consists of hematite pictographs on fallen angular limestone
boulders. Locus B contains two expedient single-coursed walls against a cliff base with lithics and
ground stone. Charcoal concentrations are also identifiable on the surface. Locus C contains two roasting
features and sparsely scattered artifacts, including flakes, charcoal, ground stone, and several brown
ware sherds. This site may be associated with late prehistoric—early historic Pai or Paiute use.

Previous Work

Euler originally recorded the site in 1984. The site was re-recorded by NPS personnel in 1991
(Fairley et al. 1994), and monitored by RCMP staff in FY93, FY95, FY96, FY97, FY98, and FY99 (Coder et
al. 1994a, 1995b; Kunde 1998a; Leap et al. 1996, 1997, 1998). In FY97 GCMRC personnel completed a total
station map of Locus C and trail work was conducted by GRCA. GRCA continues minor maintenance as
needed (Leap et al. 1997). The hematite elements were photographed with a medium-format camera in
FY97. The Southern Paiute Consortium visited this location to conduct ethnographic interviews regard-
ing the pictograph panel. In FY99, Zuni Conservation personnel assessed the site for checkdam work.
Five checkdams were installed in an active gully near Feature 1 (Kunde 1999b). This site was also
included in the studies conducted by Thompson and Potochnik (Thompson et al. 1998).

Monitoring Data Summary

Prior to FY98, physical impacts to the site were at a minimum. It was not until FY98 and FY99 that
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