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1. - INTRODUCTION

At the request of the Alaska Power Authority the Myseum's zssessoent of
the fmpact of the Susitna Mydroelectric Project on cultural resources is
being presented as & report separate from the final Cultural Resources
Investigations 1979 - 1985 report (Dixon et al. 1985), This report is
designed to be used in conjunction with two additional reports requested
by APA: -Susitna Hydroelectric project, Cultural Resources -
Significance (Saleeby et al. 1985) and Susitna Hydroelectric Project,
Cultural Resources - Mitigation Recommendations (Smith and Dixon 1985).

A1l 270 sites documented in the Museum's final report are addressed in
this report. Chapter 2 provides & summary of the proposed development
associated with the Susitna Mydroelectric Project. Chapter 3 discusses
the effects [events, activities, and processes) associated with
planning, construction, and inundatfon and gperation. Information
concerning mechanical and biological fmapacts of inundation are summa-
rized from the National Reservoir Inundation Study (Lenfhan et al,
1981). Impacts of the Susitna Project on cultura) resources are
discussed in chapter 4. Chapter § s the Museym's site-specific impact
assessment. References cited are included in the bibliography. The
Appendix contains full-size USES 1:63,360 scale maps depicting the
location of cultura] resources with respect to proposed festures and
facilities, and slope instability and permafrost areas in and adjacent
to both reservoirs.




2 - SUMMARY OF PROPOSED DEVELOPMENT

In the proposed plan for full basin development, two major reservoirs
will be formed, The larger Watana Reservoir will extend 48 miles
upstream of the Watana Dam site and will have an average width of about
1 mile and a maximum width of 5 miles {Figure 1). The Watana Reservoir
will have a surface area of ca. 38,000 acres and 2 maximum depth of
about 680 feet at normal operating level.

The Devil Canyon Reservoir (Figure 2) vi11 be about 26 miles long and
one=half mile wide at its widest point. The reservoir will have a
surface area of ca. 7,800 acres and a maximum depth of about 550 feet at
normal operation level.

Staged development is planned. The Watana Dam will be completed first.
If energy demands warrant the Devil Canyon Dam will be constructed
later. If the Devi) Canyon Dam is constructed the Watana Dam Construc-
tion Camp will be moved to the Devil Canyon area to house construction
personnel. The Watana construction camp/village will previde housing
for up to ca. 3.500 people and the Devil Canyon facilities up to ca.
1,800 people during the construction phase. During the operation phase,
approximately 130 staff members and their familfes will be located at
the Watana site.

The Watana Dam will be an earthfill structure with a maximum height of
885 feet, & crest length of 4100 feet, and a total volume of about
62,000,000 cubic yards. During construction, the river will be diverted
through two concrete-lined diversion tunnels in the north bank of the
river. Upstream and downstream cofferdams will protect the dam con-
struction arez., The power intake includes an approach channel in rock
on the north bank. A multilevel, reinforced concrete, gated intake
structure capable of operating over a full 140-foot drawdown range will
be constructed.

The Devil Canyon Dam will be a double-curved arch structure with a
maximum height of about 645 feet and a crest elevation of 1463 feet asl.
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The crest will be 2 uniform 20 foot width and the maximum base width
will be 50 feet. A'rock-fill saddle dam on the south bank of the river
will be constructed to a maximum height of about 245 feet above founda-
tion level. The power intake on the north bank will include an soproach
charnel in rock leading to a reinforced concrete gate structure whics
will accommodate & maximum drawdown of 55 feet.' Flow during construc-
tion will be diverted through a single concrete-1ined pressure iunnel in
the south bank. Cofferdams and the diversion tunnel are proposed to
provide protection against flouds during construction.

About 2§ years of average streamflow will be required to fi11 the Watama
reservoir. Filling will commence after dam construction proceed: io o
point where impoundment concurrent with continued construction can be
accommodated. Postproject downstream flow will be lower in summer anc
higher in winter than current conditions. Downstream of the profect,
differences between pre- and postproject flow conditions become less
prorwunced, &s the entirz upper basin contributes less tnan 20% o the
total discharcz into Cook Imlet.

The selected access plan consists of a railroad from Gold Creek to Devi)
Canyon on the south side of the river (Figure 1). The plan also includ-
ed access by road from the Densli Highway to the Devil Canyon Dam site
via the Watana Dam site (Figure 1).

The selected transmission Tine route (Figure 2) which will carry power
from the Susitna Project roughly parallels, but is not adjacent to, the
access route of raflroad and road between Gold Creek and the Watama Dam
site. At Gold Creek, it connects with the Raiibelt Intertie. Between
Willow and Anchorage, the route extends in a southerly direction to a
point west of Anchorage, where undersea czbles will cross Knik Arm.
Between Willow and Healy, the route would utilize the transmission
corridor previously selected by the Alaska Power Authority for the
Raflbelt Intertie.
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The location of project features and facilities are also shown on
full-scale U.S5.6.5. ‘maps located in the Appendix -- Figures 8 through
48,



3 - EFFECTS OF PLANNING, CONSTRUCTION, AND INUNDATION AND OPERATION

3.1 Introduction

Effects considered in this chapter are events, activities, and processes
that will occur during the planning, construction, and inundation and
operation stages of the Susitna Hydroelectric Project. When they occur
these events, activities, and processes will impact cultural resources
as various stages of tne project proceed. At present (1985), the
Susitna Project i3 in the planning stage. Generz] impact 15 discussed
in chapter 4 and site specific impact in chapter 5.

Inundation and associated reservoir processes as they apply to the Devil
Canyon and Watana reservoirs are considered with respect to information
contained in the National Reservoir Imundation Study (Lenthan et al.
1981) and Conservation Archeology: A Guide to Cultural Resource Manage-
ment Stusies (Schiffer and Gumerman 1577). General reservoir processes
are summarized from the National Reservoir Inundation Study. Planning,
construction, and operation effects of the Susitna Hydroelectric Pro-
ject, 2s well as other project-specific information, were extracted trom
the following documents: Susitna Hydroelectric Project Draft Environ-
mental Impact Statement (May 1984), Susftna Hydroelectric Project
Supplemental Responses (October 1983), and Susitna Hydroelectric Praject
FERC License Application (February 1983).

3.2 _lanning

During the planning stage of the Susitna Project, studies associated

with assessing project feasibility could have impacted cultural resources.
For example, engineering studies designed to assess the underlying
geologic strata in the Susitna Project area through ground disturbing
activities (drilling bore and auger holes, digging test trenches, and
conducting seismic studies) could have impacted cultural resources.
Environmental studies in the project area, although less ground disturb-
ing in mature, could alsc have impacted cultural resources if personnel
collected or disturbed cultural materfal (including 1ts context) during

3-1



the course of their investigations. In addition to planning studies
themselves the construction and operation of the Watana Base Camp, which
served as a base of gperation for all studies in the project area, could
have impacted cultural resources.

The above mentioned activities did not impact cultural rescurces because
cultural respurce survey was conducted in 1978 prior to the construction
of the Watana Base Camp (Bacon 1978) and no sites were found in the
immediate camp area. In addition, beginning in 1980 University of
Alaska personnel conducted cultural resource fnvestigations for all
ground disturbing activities associated wit. feasibility studfes. If
cultural resources were located in these areas the activity was moved to
an area determined not to contain cultural resources. Reports and
recommendations on these fnvestigatfions were submftted to the State
Historic Preservation Officer end work proceeded upon receipt of clear-
ance from the SHPO.

In addition to cultural resource investigations for ground disturbing
activities conducted during the planning stage, project personnel were
informed of procedures for reporting cultural resources that may be
encountered during their studies or related activities. As a result,
several sites were located and reported by non-archeological personnel.
Based on work conducted by Bacon (1578) and the University of Alaske
(1580-1985), no known sites were impacted during this portion of the
planning stage.

3.3 Construction

During the construction stage of the Susitnz Project, building of
project features and facilities, including support facilities, and the
resulting increase in the number of personnel in the ares will impact
cultural resources. Effects of constructing individual features and
facilities are discussed below. Construction and operation of support
facilities, land use and recreational use of the arex by project person-
nel are effects that all features and facilities have in common and are
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therefore not mentioned individuaily., Projfect features and facilities
are depicted in Figures B through 48 which are located in the Appendix.

{a) Access Routes

Effects associated with the construction of the access route consist of
the removal of ground cover, road clearing and grading, and cut and fi11
associated with the construction of the road bed.

{b) Access Route Borrow Areas

Effects assocfated with the use of access route borrow aress consist of
the removal of ground cover, rock and gravel extraction, and the con-
struction of staging areas and temporary roads to borrow sources.

{c) Devil Canyon Construction Area

Effects associated with the Devil Canyon Construction Area include
construction of the thin arch concrete Devil Canyon Dam, earth-filled
saddle dam, main spillway, emergency spillway, powerhouse, tunnels,
switchyard, cofferdam, access road, bridge, and & temporary camp and
village.

(d) Devil Canyon Reservoir

Effects assocfated with the Devil Canyon reservoir include clearing
timber within the reservoir (possible), bank stabilization, and filling
and regulating the reserveir. Effects of fnundation are discussed in
section 3.4,

{e) Recreation Areas
Effects associsted with recreational use of the area consist of con-
struction of visitor centers at the Devil Canyon and Watanz dam sites,

shelters, semideveloped camp sites, primitive camp sites, developed
trails, primitive trails, trailheads, scenic vistas and road pull-offs.
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(f) Railroad Route

Effects associated with construction of a railroad include clearing
ground cover, grading the right-of-way, cut and fill associated with the
rail bed, extraction of rock and gravel, construction of an engine
turnaround, fuel storage areas, loading dock, arnd temporary access
‘routes.

(g) Transmission Routes

Effects associated with construction of the transmission lines include
clearing ground cover, constrcting tower pads, erecting towers, con-
struction an all-weather roas. under the lines, building access roads and
trails, and rock and gravel :xtraction for pads, roads and trails.

{h) HWatana Construction &rea

Effects associated with the Watana Construction Area include clearing
ground cover, construction of an earth-filled dam, main spillway,
powerhouse, power fntake structures, penstocks, dike, switchyard,
cofferdam, access roads, permanent town, and a temporary camp and
village.

(1) Watana Reservoir
Effects associated with the Watana Reservoir include clearing timber
within the reservoir (possible), bank stabilization, and filling and

regulating the reservoir.

3.4 Inundation and Operation

{a) Inundation (Reservoir Processes)

The Middle Susitna River Canyon area2 will be inundated by reservoirs
formed behind the proposed Watana and Devil Canyon Dams. As a result,
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two Targe freshwater lTakes will be formed. During the inundation
process and after inundation mechanical, biochemical, and human/other
factors will effect the terrain within, and to varying degrees, areas
idjacent to the reservoirs, Mechanical processes which include physic 1
erosion, deposition, wave action, saturation, slumping, and (tation
will act upon the Watanz and Devil Canyon reservoirs and adjacent areis.
Impounding of these freshwater reservoirs will alse result in & uniqu
biochemical environment due to superimposing 2 riverine aguatic eco-
system on a terrestrial ecosystem. Hydrologic processes that will
influence the reservoirs' chemica) processes include inflow and cutflwm,
sedimentation, thermal stratification, density current formatiom, anc
frequency and amplitude of reservoir drawdown cycles. Biological
activities within the reservoirs will be reaulated by water temperatire,
dissolved oxygen, and reservoir pH. Changes in the water level of the
Susitna River and 1ts tributaries caused by filling the reservoirs w'll
raise the ground water table in the area.

(1) Mechanical Processes

Fluid forces within the Watana and Devil Canyon reservoirs generated by
water motfon will resclt in deposition, erosfon, and transpartation
processes. In descending order of magnitude, water motion will occu- in
the form of waves, currents, and tides. Waves will most often be
generated by winds L. may also be generated by boat and float plane
sctivity., Currents (resulting from differences in water elevation from
density flows resulting from differences in water temperature, salir{*
or turbidity) will cause wave action in the near-shore areas. Tides
will be caused by attractions of sun, moon, and earth,

Kaves will be the single most destructive fluid force determining the
slope and configuration of the reservoir shorelines. The size and
extent of waves will depend on wind speed, duration, direction, and
surface area over which the wind blows (fetch). In deep water waves
will have less effect on the reservoir morphology than waves in shaliow
ereas which dissipate their esergy on the shorelines. Breaking waves in



the shallow 2reas will erode or deposit material on shorelines along the
margins of both reservoirs,

In all of the Devil Canyon Reservoir and most of the Watana Reservoir
(the exception being the Watana Creek area) where the sides are rela-
tively narrow (small fecizh). steep, and composed of bedrock, wave action
‘will have 1ittle effect on shoreline morphology. In those areas of the
Natana Reservoir where the reservoir is wide (allowing wave build-up),
gently sloping, and composed of deposits susceptible to erosion, beach-
ing, flows, and slides (Figures 49-54 in the Appendix), wave action will
have more of an effect on shoreline configuration, The widest part of
the Watanz Reservoir 1s in the area of Watana Creek (ca. 5 miles). Due
to this and the fact that the predominant winds are from the mortheast
the south bank of the Watana Reservoir in this area will be subject to
the greatest wave action although wave action will impact, to & lesser
degree, other portions of the reservoirs as well,

Currents within the deeper portions of reservoirs will produce little
mechanical impact while nearshore currents will alter shoreline condi-
tions. Currents running paralle’ to the shoreline will transport
sediments and cause erosion or deposition on them, Effects of currents
altering shoreline conditions will be more pronounced in portions of the
reservoir where storm waves are more commonplace. Currents will have
less effect ¢n shorelines of the Devil Canyon Reservoir due to its
relatively small fetch. The Watana Reservoir in the Watana Cresk ares
will have more pronounced shoreline erosion due to currents because of
its larger fetch.

Fluid force within the reservoirs will be the greatest in the nearshore
(high-energy) area, particularly in the portion of the reservoirs
subject to drawdown. Shorelines will erode when the amount of material
transported is greater than the amgunt of material taken away. The
opposite will be true for accreting shorelines. When the reservoir
pools remain relatively stable, the sreas near the shorelines and the
shoreline themselves will tend to stabilize, reaching an equilibrium
profile. After stabilization, wind and wave erosion will gradually

3-6



erode the formed shorelines, transporting material into the reservoirs
and resulting in the formation of shoals. Off-shore shoals in time will
assist fn stabilizing the shorelines by dissipating wave energy that
would otherwise impact them. With a drop in water level during draw-
down, the offshore shoals will be subject to erosion which will inter-
fere with shoreline equilibrium when the water level again rises by
allowing wave energy to dissipate against the stabilized shorelines
causing a resurgence of shoreline formation processes.

Drawdown in the Devil Canyon Reservoir will be less than that in the
vatana Reservoir (Devi) Camyon ca. 50 feet, Watanz ca. 130 feet).
Therefore, shoreline fluctuation will be more extensive in the Watana
Reservoir than in the Devi) Canyon Reservoir.

Mechanical processes away from the high-energy, nearshore area in the
reservoir basins will consist of two forms of offshore deposition:
submarine slope failure and reservoir sedimentation. ODuring fnitial
inundation, slopes within the Devil Canyon and Watzna reservoirs will be
drastically altered, changing basin morphology. As water saturates
soil/sediments the shear strength across any plane of failure will
decrease, 2 process which will be accelerated by the presence of perma-
frost. Devil Cszsyon and Watana reservoir permafrost areas are depicted
in Figures 49 “hrough 54. As 2 result, sofl/sediments will shift and
contfnue to change until 2 new angle of repose 15 established. Sub-
marine slope failure will be most pronounced during the initial submer-
gence in unconsolidated talus deposits and plastic soil/sediments such
as silty or sandy units including fine-grained tephra deposits. Areas
within the Devil Canyon and Watama reservoirs susceptible to slope
failure are depicted on Figures 49 through 54. Sudden drawdown will
accelerate siope failure due to the rapid change from an aguatic to a
terrestrial environment. Since the drawdown is greater in the Watana
reservoir than the Devil Canyon reservoir, slope failure will be more
pronounced in the Watana reservoir,

With a decrease in velocity, which will occur when fast moving water
enters the calm reservoirs, the carrying capacity of the water will
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decrease and sediments carried in the water will be deposited. As a
result sediments within the reservoir basins will begin to build up.

The amount of load deposited wil) for the most part depend on the amount
of material in suspension. The higher the amount of material in suspen-
sion the higher the sedimentation rate will be within the reservoirs.
Unless these sediments are removed they will continue to build up within
‘the reservoirs until the capacity of th‘c reservoirs to hold sediments is
decreased due to the decreased volume of stil. water for sediment
entrapment,

A1l tributaries of the Susitna River between Tyone River and Devil
Canyon are clearwater rivers and streams (Figure 1). Sedimentation
within the Devil Canyon and Watama reservofirs will come =ainly from the
glactal-fed Susitna River itself. Although tributaries to the Susitna
River will experience a decrease in velocity when they enter the reser-
voirs, the amount of sediments in these waters is Tow compared to the
Susitna River and therefore will contribute little sediment to the
reservoirs. One exception, however, would be episodes of increased
sediment load in these waters due to submarine and terrestrial slides or
flows that may be accelerated as a result of changes in water levels,
including ground water levels and wet/dry and freeze/thaw cycles. The
highest occurrence of these tributary slope faflures are expected fn the
Watana, Jay and Kosina Creek areas wnich are presently experiencing
slope failure (terrestrial).

It is unclear at this time how clear-cutting the reservoirs, if yti-
1ized, would effect the amount of sediment deposfted within the reser-
voirs, but is it Tikely that ft will contribute to sediment deposition.

{11) Biological Processes

Biological processes within the reservoirs wi1] consist of hydrologic
and chemical processes, and biological activities determining the
ecosystem of the reservoirs. Chemical processes which will change river
chemistry in the reservoirs will be influenced by climate, geology,
topography, biota, and time. Although published data on reservoir
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chemical systems s limited, general trends can be characterized.
Basically, chemical concentrations will have the most effect on cultural
resources. Therefore, areas of highest chemical concentration will be
the areas of grestest impact. Chemical concentration will display
vertical and horizental variabflity. Deep water near the Devil Canyon
and Watana dams will have the highest concentrations of chemicals
because 1) because it is furthest downstream from the inlet evaporation
will have taken place for the longest time, 2) the bottom sofl and
strata will be the 'ast to be sealed off by silt, and 3) the deeper
waters below the thermocline will favor the concentration of most
dissolved solids. In contrast, the shallow portions of the reservoir
near inflow streams, will 1ikely have the least chemical impacts.

Levels of pH will tend to be lower in deeper portions of the reservair
and higher in shallow areas where light pemetration and photosynthesis
will pccur. In addition, areas continuously submerged will receive more
chemical fmpact than areas that are only occasionally submerged,

Chemical processes within the reservoirs will vary seasonally due to the
time available for water to absorb soil minerals. During the spring and
summer, water will move faster and will have less time to absord soil
minerals. However, winter runoff wiil be slower which will increase the
concentration of soil minerals in the water by the time it reaches the
reservoirs,

Biological systems within reservoirs will be influenced by and will
contribute to the aquatic chemical system., The intcrrelationship of
chemical and physical parameters of the reservoirs as well as the eatire
watershed will determine the distribution of the aquatic biological
community.

Biological systess within the reservoirs prior to initfal filling will
be dramatically altered when 2 riverine ecosystem is superimposed over 2
terrestrial one, creating a new still-water ecosystem. During this
rapid transition period there will be a mass mortality of riverine
ecosystem plants and animals, a migration of terrestrial organisms to
new habitats, and cdevelopment of plankton populations. The inftfal
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nutrient release from newly submerged soils, piants, and animals will
increase heterotrophic activity. Eventually the new chemical, biologi-
cal and hydrological regimes will stabilize. However, due to the
regulation of weter within the reservoirs, it will be difficult to
achieve full equilibrium.

‘Regulation of the reservoirs will also affect the physical, chemical and
hydrologic aspects of the reservoirs which in turn will affect the
biological system. Water will be discharged from the reservoirs from
the deeper portions of the reservoir pools, which can be the coldest and
most nutrient-rich portions. Discharging this water .111 affect both
upstream and downstream ecosystems. Water temperature within the
reservoirs as well as downstream from the dams will be affected by this
discharge resulting in increased evaporation loss and reduced productiv-
ity within the reservoirs and increased salinity, all of which will
affect biological systems.

Within reservoirs density currents will carry s11t in suspension and
create turbid conditions. These currents will contribute to sedimenta-
tion in the reservoirs which in turn will {nfluence the distributicn and
diversity of biological communities.

Thermal stratification will divide the reservoirs into at Teast two
zones. Temperatures within these zones will determine chemical and
biological activities. Near the top of the pools, warm temperatures and
increased 1ight penetration will encourage photosynthetic activity while
bacterfal activity will predominate in deeper, cooler, less illuminated
portions of the pools. These temperature tystems will be the major
Mmiting factor in aquatic ecosystems because of the marrow tolerance
range of some aguatic organisms. Temperature will also be an important
feature in the solubility of various gases, particulariy oxygen (a
requirement for respiration for many aguatic organisms). As a result
serobic and anaerobic zones will exist within the reservoirs' submerged
sediments.



The growth of organisms within the reservoirs will depend on the supply
of nutrients. These nutrients will provide material necessary for
synthesis of protoplasm, supply the energy necessary for cell growth,
and serve as electron acceptors in reactions that provide energy to the
organisms.

Within the reservoirs three life zones will be established: 1) the zone
that receives light penetration to the bottom and contains root plants,
2) the open water zone extending from the surface to the effective depth
of light penetration, and 3) deep water zone beyond the effective light
penetration. Within each of these zones various assemblages of organ-
isms will exist. At the sediment water interface 2erobic organisms will
predominate. Below the sediment water interface anzerobic organisms
will prevail,

(b) Operation

After the initiz) process of filling both the Watana and Devil Canyon
reservoirs the dams will be regulated for the production of hydroelec-
tric power. Personnel operating and maintaining the facilities will be
housed in quarters near the dam sites. Both dams will experience
drawdown and refi)ling as part of facility operation, this drawdown will
continue disrupting basin stabilization. Effects will 2lso result fro=m
land use and recreational use of the area by project personnel and the
public actively using constructed recreational facilities. The avail-
ability of large amounts of electricity could stimulate private and
industrial growth, in, near, and/or some distance from the project area.

Impacts of project-related events, activities, and processes on cultural
resources are discussed in the following chapters.
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4 - IMPACTS TD CULTURAL RESOURCES
4.1 Imtroduction

Data concerning cultural resources is derived from the analysis and
evaluation of artifacts, artifact classes, and' their attributes (arti-
‘fact level, small-scale archeological resources); the spatial-formal
relationships of cultural remains within a site (site level, medium-
scale archeological resources); and the relationship of the site(s) to
the environmental setting (regional level, large-scale archeological
resources). The Toss of data resulting from Susitna Project-related
fmpacts to any level of data retrieval will affect the type, guality,
and quantity of information obtainable from cultural resources in the
Middle Susitna River area. This in turn will affect the evaluation and
interpretation of this resource base and ultimately the prehistery and
history of interfor Alaska.

On the regional data lewvel, cultural resources and the cultural systems
they represent are assessed as part of the larger ecosystem. By utfliz-
ing environmental and ecological data it 1s possible to address ques-
tions that cannot be addressed with site-specific information alome,
This level of data will be lost or affected through covering, obscuring,
rodifying, changing, or destroying the area's geomorphology, hydrology,
vegetational communities, and faunal populations. This would affect the
environmental data base of the regfon, regional fintersite and sfte-
environmental patterns, and large-scale features such as trails (Lenihan
et al. 1981).

Within sites cultural material exhibits a spatial-formal relatfonship
that represents the spatial operation of the past inhabitants. Informa-
tion derived from the amalysis of the depositioral context of cultural
remains may reflect normaterial or organizational aspects of the cultural
system that may not be possible from the examination of the material
remains alone. The destructfon or alteration of the spatial and strati-
graphic context of cultural material will result in the loss of much of
the scientific value of this material.
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At the site level of data retrieval it was the relationship between
artifacts that constituted the level of inguiry. At the artifact level
it is the individual artifacts, artifact classes, and their specific
attributes that are examined to provide finsight into human behavior.
Destruction or alteration of any of them or their differer 3l preser-
vation will result n the loss of much cultural and behavioral informa-
tion.

Information concerning cultural rescurces is 2lso derived from various
analytical technigues applicable to one or more levels of scientific
inquiry. These techniques, some of which are applied to the artfifacts
themselves and others to various environmental aspects of the site or
region, contribute much to understanding cultura] resources. ODestruc-
tion or alteration of the medium to which these technigues are applied
will result in the loss of data.

4.2 Large-Scale Archeological Resources and Impacts

Susitna Project-related impacts will not only destroy or alter the
visible element of the cultural resource base (surface lithic scatters,
house pits, cache pits, historic structures, etc.) but entire emviron-
mental and culturz] systems that extend beyond site limits.

In additifon to site-specific dsta, information relevant to cultural
resources resides in the fmmediate and surrounding environment as
reflected in the distribution of plants and animals, soils/sediments,
and geomorphologica) features. Evaluation of these elements provides a
basis for {nterpretation with respect to the modern envirormental
setting, and forms the basis for palecenvironmenta) reconstruction.

The basis for paleoenvironmental reconstruction lies in an understanding
of the present environment. Susitna Project fmpacts related to con-
struction, inundation and operation will obscure or destroy ecological
and physiographic aspects of the modern environment, Construction
activities will remove or modify terrain features, and inundation will
destroy or alter the distribution of present terrestrial and riverine

4-7



ecosystems. The geomorphology of the area will also be destroyed or
altered due to construction activities associated with building dams,
camps, roads and the extraction of borrow material. Changes in drainage
patterns brought about by stream diversion or alteration and water
impoundment, and erosion and burial, caused by processes within the
reservoirs, will 2lso effect the modern geomorphology.

Intersite and site-to-eny ronment relationships are expressed within
spatial, temporal, and organizational asoects of cultural and environ-
mental systems. At the macro-level sites are part of g larger settle-
ment system, analysis of which provides insight into past social and
economic behavior. Destruction or alteration of the envirommental
setting will effect this type of amalysis.

Large-scale cultural elements such as trails extend beyond the site and
may extend & considerable distance into the surrounding area. With few
exceptions, trafls lack cultura] remains making them difficult to
discern with infrequent use. As a result, this important aspect of the
regional human exploitation pattern 1is usually under-represented in
cultural resource inventorfes (no trails were documented by this study).
The further obscuring, or destroying of trails or other large-scale
elements that mey exist in the project area by construction and inunda-
tion process will effect a portion of the data base dealing with regional
patterns such as site location, regional imteraction patterns, resource
exploitation, etc.

The loss of large-scale environmental and archeological resources and
the data they contain precludes a broad range of cultural/envircnmental
analyses that could be used to address broad regional questions concern-
ing settlement and subsistence patterns, population dynamics, human
ecology, and cultural processes.

4.3 - Medfum-Scale Archeclogical Resources and Impacts

Medium-scale archeclogfcal resources consist of the context of varfous
entities within 2 site and is measured on three principal dimensions:
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time, space, and human behavior (Lenihan et al. 1981). Elucidation of
the time dimension within and between sites provi‘es the temporal
correlation which forms the basis for dating and comparing sites and
site components. This in turn is the basis for constructing cultural
chronologies. The majority of inter- and intra-site questions are
time-specific. Temporal context depends on the ability to date items
within a2 site &nd/or =lements of the site. The context necessary for
reliable- dating depends on an undistyrbed stratigraphic context.
Stratigraphic contexts will be altered or destroyed by construction-
related ground disturbing activities and/or mechanical and biological
processes associated with the Devi] Canyon and Watana reservoirs.

The spatial relationship of artifacts and features within a site is the
basis for intrasite analysis aimed at discovering behavioral patternms.
Spatial correlations of site elements not only define behavioral pat-
terns but may shed light on problematic artifacts by inference from the
known functions of artifacts or features found in close proximity.
Because :patial patterning s dependent on precise locational informa-
tion any disturbance or destructfon of this information efther through
ground disturbing activities, or mechanical or biological reservoir-
related processes will severely affect this type of analysis and the
questions that it can address.

4.4 - Small-Scale Archeological Resources and Impacts

Artifacts themselves and their specific ittributes (wear, cut marks,
material type, etc.) are not only the basis for data concerning inter-
relationships within and between sites, but in and of themselves or as
classes of artifacts provide data about human behavior. When artifacts
or their analytical attributes are altered or destroyved by ground
disturbing activities and/or mechanical or biochemical process associat-
ed with fnundation the critical base of the data pyramid is drastically
altered.

A1l classes of artifacts will be impacted by ground disturbing activi-
ties associated with the construction stage of the Susitna Project
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through destruction or alteration. Within the rese-voirs, with the
exception of 1ithic material, all material categories (bone, wood,
shell, seeds, pollen and éther organics, and ceramics) w'll be fmpacted
to varying degrees depending on the interrelation of the physical,
chemical, and biological components of the Devil Canyor and Watana
reservoir ecosystems. The degree of deterioration will depend on the
effects of initial inundation, length of inundation, specific chemical
environment and Lhe material type. Bone material will suffer altsration
or complete deterioration due to attack by micro-organisms. Although
wood hes been reported to be preserved in 2 submerged context, varying
degrees of chemical and biological deterioration are possible withia the
reservoirs resulting in changes in the compositifon and quantities of
vegetal and minerai components of the wood. Charcoal, a wood by-product,
appears to suffer little from the effects of inundation with the excepe
tion of loss of the material itself through mechanical processes.

Shell material that may exist within the reservoir will be altered due
to calcium leaching resulting in deterioration. Seeds, pollen, and
other organic material will suffer the effects of microbiclogical
activity resulting in deterioration or destruction. Ceramics will
deteriorate due to calcium leaching, weakening of the clay body, and
increased porosity. Other than mechanical impact causing breakage and
horizontal and vertical movement, lithic material is not likely to be
impacted by fnundation.

Mechanical and biclogical processes as they affect cultural material can
result in morphologice! and compositional differences (differantial
preservation) in the cultural assemblage which will in turn affect site
and regioma) finterpretation and the application of amalytical tech-
nigues.

6.5 - Impacts to Dating &:d Analytical Techniques

Various dating and analytical technigues have great utility in archeo-
Togical research. & loss of, or decrsase in the material on which



analytical technigues are applied, or compromise of the validity of test
results by varfous possible alterations of the material will severely
affect earcheologice] interpretation. Dating technigues 1include:
carbon-14, obsidian hydration, archeomagnetic, fission track and alpha-
recoil tract, and thermoluminescence. Anziytical technigques includes:
soil chemistry {pH, phosphate, nitrate, potaséium, organics, calcium,
‘magnesium, and sodium), source identification, microscopic analysis of
artifacts, Survey technigues and remote sensing, snd qualitative data
refative to strata and features.

In terms of soil chemistry, responses will be mixed with respect to
inyndation. While pH will be “owered (more acidic) the relative inter-
and fntra-site results should stil) be comparable. Phosphate values
will be lowered (possibly due to 2 homogenizing effect), although like
pH relative results should still b useful. Simstlarily, nitrate and
potassium values will be lowered. It is possible that the amount of
organic matter in the sofl matrix may #lso be reduced. Calcium content
will decrease while magnesium content and sodium levels will remain
stable.

Analytical technigues that {dentify the constituent elements of artf-
facts such as neutron activation, optical emission spectroscopy, K-ray
fluorescence and X-ray diffraction will not likely be affected by
inundation.

Although additional research needs to be carried out it appears that
source fidentification analysis of artifact minerals using wvarious
technigues such as neutron-activetion analysis, optical emission spec-
troscopy, X-ray fluorescence and X-ray diffraction to identify constitu-
ent elesents will not be substantially impacted by fnundation., It is
2also possible that microscopic amalysis of Tithic artifacts to identify
plant and animal residu= may not be affected by inundation, although
there §s the possibility that mechanica) abrasion may occur which could
obscure wear and residue analysis,
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Due to the accumulation of silt, changes in morphology, ané changes in
vegetation within the reservoirs, survey techniques including remote
sensing will be affected” with respect to relocating burfed sites or
conducting additional survey (underwater survey or survey curing draw=
down) within the reservoirs because of the obscuring of these resources.
Qualitative data in terms of non-removable aspects of the site such as
s0il color and texture will b= significantly impacted by inundation,



5 = IMPACT ASSESSMENT
5.1 Methods
{a) Impact Areas

Impact assessment 15 based on the ntat_!onsMp of cultural resources to
impact 2reas. Impact areas include the following features and facil-
fties: access routes, access route borrow areas, borrow areas A through
L, Devil Canyon construction areas, Dev:1 Canyon Reservoir, geotechnical
testing areas, recreation areas, railroad route, transmission routes,
Watana construction area, and the Watana Reservoir. The relationship of
cultural resources to project features and facilities is defined within
the context of a2 three zone system (zones A, B, and C, Figure 3).

Impact assessment relates to the cultural resources lo-ated and/or
documented during the course of the Unfversity of Alaska Museum's
cultural resource program (Dixon et al, 1985),

(t) Zone System

The three zones (Figure 3) developed for fmpact assessment lake into
consideration construction, fnundation, and operation of the Susitna
Hydroelectric Project &s well as available data on permafrost and slope
instability associated with the reserveirs. Zone A consists of the area
within all project features and facilities, such as the reservoirs,
access routes, borrow areas, construction areas, etc. For the reser-
voirs, zone A is subdivided into four subzones -- Al, A2, A3, anu A4 .
These subzones are modified from reservoir zones defined in the National
Reservoir Inundation Study (Lenihan et al, 1981). Zone A and its
subzones are defined as follows:

Zone A Area within project features and facilities
Zone Al  Permanent conservation pool (Watana 2065 feet asl, Devil

Canyon reservoir 1405 feet asl) including ice formation
one.
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2one AZ Shoreline fluctuation zone, drawdown zone (normal operat-
ing zone, Watana 2065 to 2195 fest as], Devil Canyon 1405
to 1455 feet asl).

Zone A3 Upper floodpool (Maximum water surface, Watana 2202 feet
asl, Devil Canyon 1466 feet asl).

Ione A4 Downstream 1one (downstream from'Watans and Devil Camyon
dams ).

Areas not within project features or facilities but adjacent (within 0.5
miles) to them are defined as zone B. Zones B is subdivided into four
subzones based on horizontal distance from the reservoir (Figure 3)
and/or other project features or facilitfes and are defined as follows:

Zone Bl  Area between a feature or facility and 100 feet.

Zone B2 Area between 100 feet and 200 feet of a feature or
facility.

Zone B3  Area between 200 feet and 300 feet of a project feature
or facility.

Zone B4  Area between 300 feet and and 2640 feet (0.5 miles) of 2
feature or facility.

The third zome in this system, zone C, represents the area beyond 0.5
niles of any project feature or facility including the reservoir.

(c) Cultural Resources and Zones

Figures B through 47 in the Appendix show the location of cultural
resources in relation to project features and facilities (Dixon et al.
1985). Based on these maps, cultural resources have been assigned to
the appropriate zone or zones. The assignment of cultural resources to
2 zone or zones is base? on the two dam proposal as outlined in the FERC
application. Cultural resources assigned to zones within the reservoirs
is based on full impoundment of the reservoirs. Zones within the
reservoirs, as well as backshore zones (B1, B2, B3 and B4), will fluctu-
ate with respect to filling and drawdowns of the reservoirs. Cultural
resources and the zone(s) in which they fall are listed at the end of
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this chapter in Tables 1, 2, and 3 and graphicelly displayed in Figures
4, 5 and 6. Because cultural resources can fall within or adjacent to
more than one feature or facility they can be listed in multiple zones,
for example, site TLM 022 is located in borrow E and s also adjacent to
the Devil Canyon reservoir and therefore s listed in zones A and Bl.

As a result of multiple listing the total number of sites by zomes in
Table 1 is 346 while the total number of cultural resources located and
documented as a result of the Museum's cultural resource program is 270.
Fifty-six cultural resources fall in more than one zone (Table 3). Of
these 51 fall in two zones and five fall in three zones. Cultural
resources that fall within the same zone but for different features or
facilities are listed in Table 2 only once, for example, site TLM 016 s
in zone B3 with respect to the permanent airstrip and zone B3 with
réspect to the Watana construction camp. As a result of listing cultur-
&1 resources only once f they fall in the same zome more than once
Table 2 shows 331 cultural resources by zones. Cultural resources in
this category are as follows: TLM 016 (B3, B3), TLM 018 (B4, B4, B4),
TLM 078 (A, A), TLM 088 (A, A), TLM 0SB (B4, B4), TLM 106 (B4, B4), TLM
107 (B4, B4), TLM 110 (B4, B4) TLM 112 (B4, B4) TLM 117 (B4, B4), TLM
160 (B4, B4), TLM 165 (B4, 84), TLM 166 (B4, BL), and TLM 192 (B4, B4).

Of the 331 cultural rescurces by zones as shown in Table 2, the follow-
fng numbers and percentages represent each zome (Figure £):

Within Project Features and Facilities Exclusive of Reservoirs
Number L
Ione A 45 13.5

Within Reservoirs

Zone Al 61 15.1
lone A2 18 5.4
Zone A3 2 B
lone Ad 2] Z.4
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Adjacent To Reservoirs

Number
Zone Bl 5 1.5
B2 3 .9
B3 2 .6
B4 46 13.9

- Adjacent to Project Features and Facilities
Exclusive of Reservoirs

Zone Bl 3 .9
lone B2 0 0

lone B3 5 1.5
Zone B4 95 28.7

Mot Adjacent to Project Features or Facilities
Zone C 38 11.5

The number of cultural resources by zone is as follows: A zones (126),
B zones (167), and zone C (38) (Figure 5).

Cultural resources canm also be organized inte those that fall within
project features and facilities (zone A), those that fall within the
reservoirs (zomes Al, AZ, A3 and Ad), those that fall adjacent toc the
reservoirs (zones Bl, B2, B3, and B4), those that fall zdiacent to
project and facilities exclusive of the reservoir (zones B, 82, B3, B4)
and those that do not fall adjacent to any features or facilities (zome
C). The number of cultural resources and percentages for cultural
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resources organfzed in this fashion as depicted in Figure 6 are as
follows:

Nuzber 4

Within features and facilities (zone A) 45 13.5

In reservoirs (zones Al, AZ, A3 and Ad) 81 24.5

Adjacent to reservoirs (zones B1, B2, B3, and B4) 64 19.3
Adjacent -to project features and facilities

exclusive of reservoirs (zones B1, B2, B3 and B4) 103 3.1

Not adjacent to features or facilities (zome C) 38 1.5

Cultural resources by zones within features and facilities including the
reservoir total 126 (38%). A total of 167 cultural resources by zones
are located adjacent to features and facilities including the reservoir
(50.5%). A total of 293 (88.5%) cultural resources by zones are located
within or adjacent to features and facilities. The remaining 38 (11.5%)
cultural resources by zones are not adjacent to any features or facilfi-
ties.

{d) Impacts Within Zones

Large, medium, and small scale cultural resources and their impacts were
discussed in chapter 4. Impacts as they relate to the zone system
developed for this project are discussed in this section.

Zone A (area within features and facilities exclusive of the reservoir)
will be directly impacted by ground disturbing activities associated
with construction of access roads, camps, removal of borrow material,
the construction of dams, and associated facilities, and construction of
recreation facilities, etc. as outlined in section 3.3,

Zone Al (permanent conservation pool): After initial inundation cul-

tural resources in this zone will remain under a permanent column of
water except in cases of severe drawdown. Initial soil saturation
during filling will accelerate erosion fn portions of the reservoirs
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already actively slumping as well as areas susceptible to this process
{Figures 49-54 in Appendix). Depending on the fill rate and reservoir
geomorphology, shoreline-related erosfon will impact the fluctuating
shorelines as it moves with the filling process. With the exception of
wet/dry cycling this is the same process that will occur in the fluctu-
ating shoreline zone (zone AZ)., Once the filling process is complete
zone Al will be under a permanent column of water comprising the reser=-
voir pools. After the reservoir basin has reached equilibrium eros..n
and slumpage will decrease and depositional activities will predominate.
Cultural resources that survive the initial episode of reservoir filling
will eventually be buried under layers of accumulated silt which may
warp tultural deposits and cause the loss of data due to lack of acces-
sibility. Biochemical processes that will impact cultura) resources
during and immediately after fi11ing should drop off once the reservoir
ecosystems stabilize and once silt deposits accumulate. One of the most
destructive activities that will occur in zone Al will take place prior
to inundation when borrow material is resoved from borrow areas within
the reservoirs, banks of the reservoirs are stabilized, trees are clear
cut (possible activity), and areas are prepared for dam construction.
After the initial construction phase, human and animal activity within
this zone should be minimal with the possible exception of severe
drawdown when humans and animals may disturb stabilized reservoir
margins as 2 result of lTand and recreational use by humans and foraging
activities by animals.

Zone A2 (shoreline fluctuation zone): This portion of the reservoir {s
subject to seasonal drawdown which drastically curtails geological and
biological stabilization. This zone is by far the most destructive zone
for cultural resources within the reservoirs due to processes that
contribute to shoreline formation. Impact to cultural resources will
result from wind-generated wave zction, near-shore currents, erosion
(wind and water), wind deflation of seasonally exposed silt deposits
with little vegetation protection, variable water runoff patterns, and
invader plant and animal communities. A1l these processes will be
accelerated and/or prolonged by one of the major destructive factors in
this zone: wet/dry and freezs/thaw cycles. Biochemfcal activity will
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also be greater in this zone and have a greater fmpact on cultural
résources than in other reservo‘r zones due to increased light penetra-
tion, higher dissolved l:lz. and elevated water temperature. A1l chese
conditions will increase biochemical and biological activities associat-
ed with the 1ife and death cycle of organisms, resulting in an impact on
organic cultural remains. Impact by humans and'animals will also be the
‘highest fn this zone due to recreation use, which centers along
shorelines, and exploftation of the area by animals for subsistence
purposes. Boat and floatplane activity will produce waves that will
impact the already susceptible shorelfne, further fncreasing
destruction. The seasonal drawdown will also adversely affect plant
commynities that tend to stabilize the sofl resulting in greater suscep-
tibility to erosion and destruction of cultural resources.

Zone A3 (mexfmum flood pool): This portion of the reservoirs will be '
subject to perfodic flooding during episodes or heavy runoff. This zone

can be considered as a transitional zone between the direct impact of
reservoir process and indirect impacts associated with areas adjacent to
the reservoir (B zones). Although only flooded occasionally, this zone
will be impacted to the extent that slumping and erosion, accelerated by
wet/dry and freere/thaw cycling, extends intoc these area. The raising
of the water table that will result from filling the reservoirs, will
affect permafrost in this zone either directly, or as a result of
capillary action from the drawdown zone (A2). Melting permafrost will
contribute to erosion and mass wasting processes. The extent to which
this will occur has not been determined but judging from present slump-
ing in the area (e.g. Watana Creek area) it could extend several hundred
feet beyond the top of the drawdown rone (AZ). Stable vegetation in
this area would serve to decrease small-scale erosion but will not
protect the area from flows and slumping resulting from conditions
within the reservoir that carry over into this zone. Shert term flood-
ing during high water periods should have 1ittle effect on vegetation
cover which should quickly stabilize afterwards. As a result, erosion
Gue to the destruction of ground cover should be minimal, However, §f
the duration of inundation in this zone is prolonged t'e effects would
be similar to those in zone A2. Recreation activities within this zone
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brought about by 2ccess afforded by the higher water level, and animal
subsistence activity stimulated by changes in the ecosystem, will also
result in impacts to cultdral resources.

Zone A4 (downstream zone): This zone will be directiy affected by
construction planning i.e. building one or two dams. Trapping of silt

within a reservoir will result in a shift downstream from an aggrading
to an eroding channel which will fmpact cultural resources through
erosion. In the absence of the Devil Canyon dam cultural resources
downstream from the Watana dam could be impacted by this process,
depending on their location. With construction of the Devil Canyon dam
sites downstream from the Watana dam but above the Devil Canyon dam
would be subject to reservoir processes associated with that dam.
Cultura) resources downstreas from the Devi] Canyon dam would be subject
to the same fepacts as those downstream from the Watana dam. Changes in
the quality of downstream water due to decrease in water temperature,
changes in water chemistry, decreased sediment load, etc, will impact
cultura) resources due to changes in downstream ecology and the impacts
that this would have on cultural resources, [f downstream activities
such as settlement, industry, farming, etc., increase as 2 result of the
availability of electrical power then cultural resources in areas
associated with these activities would 2lso be impacted.

Zone B with its subzones B1, B2, B3, and B4 (adjacent to features and
facilities including the reservoir). Zones Bl, B2, B3, and B4 as they
relate to the reservoirs will be impacted somewhat differently from
these zones as they apply to other project features and facilities
(access roads, transmissfon lines, borrow area, etc.) due to the nature
of the impact agent of the former (the reserveir). When in association
with the reservoir these zones will be indirectly impacted by reservoir
processes that extend beyond the limits of the reservoirs, As such they
are similar to impacts as discussed in zone A3 (maximum flood pool).
Zones Bl, B2, and B3 will be indirectly impacted by erosion and mass
wasting associated with wat/dry and freeze/thaw cycles within the
reservoir zones. As 2 result of increased ground water levels, erosion
within the reservoir (submarine slope failure), and thawing of
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permafrost adjacent to the reservoir resylting in slope fnstability,
cultural resources in these zones will be indirectly impacted. Areas of
current slope fnstability are present along the Susitra River and
several of its tributaries. Zones Bl through B3, as defined, take into
consideration the maxfmum horizontal distance presently exhibited by
active sTumps and flows in an effort to address "this probles as it
‘applies to full reservoirs. Based on existing dats present slumps and
flows have reached their angle of repose within 300 feet of the leading
edge. Due to the increased accessibility afforded by access routes into
the project ares, indirect impact will occur as a result of project
personnel and the public collecting artifacts and/or disturbing their
context.

Zone B4 is the area beyond 0.5 miles of the reservoir which fs not
associated with zones for other project features and facilities. Based
on available data, impact prediction is difficult in this zone, however,
it 1s expected that no impact will result from construction, fnundation,
or operation of the hydroelectric facilities. Although recreation
sctivity can extend some distance away from designated recreation areas
this is not & factor here because of the 0.5 mile criteria is applied to
the individual planned recreatfon facilities (trails, camps, overlook,
etc.) for the Susitna Project. Zone B as ft applies to other project
features and facilities including recreation areas are discussed below,

lone Bl through B3 (0 - 300 feet away), as they apply to non-reserveir
features and facilities (access roads, access road borrow areas, Devil
Canyon comstruction area, recreation areas, the railroad, transmission
routes, and the Matana construction area), will be indirectly ispacted
by construction spill-over, engineering modification (increasing the
size of borrow areas, or realigning access routes) and the collection of
artifacts or other site-disturbing activities by project personnel
(construction stage) or public use (operation stage) and recreation
activities (hunting, camping, hiking end ATV and snow machine activity).
Some indirect impact will also result from altered stream drainage or
runoff pattern changes brought about by destruction or modification in
the area geomorphology. The closer the zone to project features and
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facilities, the more susceptible it is to indirect impacts. Zone B4
(greater than 0.5 miles away) is not expected to receive indirect impact
from the Susitna Project, however, impact prediction in this zone is
difficult based on present data.

(e) Impact Categories

Three impact categorie: are used in this assessment -- Direct Impact,
Indirect Impact, and No Impact. Direct impact is the immediately
demonstrable effeats of the Susitna Hydroelectric Project on the
resource base. Indirect fmpact will result from adverse effects that
are secondary but clearly brought about by the project and which would
not result without ft, at least in a predictable time (McGimsey and
Davis 1977). No impact is the lack of demonstrable or predictable
project-related impact on the resource base.

5.2 - Site Specific Impact

Based on expected impacts as they apply to the three zone system, and
the location of cultural resources in relation to these zones it is
possible to assess impact at the site-specific level. Table 4 indicates
expected impact for all sites in the project area. Table 5 lists sites
by impact category -- direct, indirect, and no impact. Based on this
assessment 120 sites will be subject to direct Impact, 152 sites to
indirect impact, and 38 sites are expected not to be impacted by the
Susitna Mydroelectric Project (Figure 7). Sites in both tables 4 and 5
reflect the fact that 2 site can be in a direct impact zone(s) for one
or more feature or facility and also an indirect impact zone(s) with
respect to other features and facilities. This approach was taken to
facilitate the construction schedule and possible changes in project
plans.

5-14






KEY TO TABLES 1 THROUGH §

General

RHRS

H

P

Location

Ad

AR

ARB

B

DR

GT

0
01
02
03
04
05

RA

RR
H-F
H-A
H-1

WC
PAS
WCC
WLV

Alaska Heritage Resource Survey
Historic
Prehistoric

Adjacent to project facilities or features, i.e., within § mile
Access Route

Access Route Borrow

Borrow Area

Devil Canyon Reservoir

Geotechnical Area

Site not within § mile of project facilities or feature

Site found by non-archeclogy personal

Site found in association with a project feature, facility or
receation 2rea that has since been modified, relocated or
deleted.

Site documented near the project area prior to the present
study area

Site found during geoarcheology studies

Site found by archeology personnel but not within 4 mile of
project facilities or features

Recrestion Area

Railread

Transmission Route

Healy to Fairbanks

Willow to Anchorage

Watana Dam to Intertie

Watana Construction Aresa

Permanent Airstrip

Watana Construction Camp

Watana Construction Village
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WD
R

TR g

Watana [Dam
Watana Reservoir

1f & site is located in association with more than one facility or festure,
both are listed.

Land Status

AK

BA

FE

PR

SP

$5S

153
KN
TY

Zones

Zone A
Zone Al
Zone A2
Zone A3
lane A4

State of Alaska

Borough Approved or Patented
Federal

Private

State Patented

State Selected Suspended
Village Selection

Knik

Tyone

Arez within project features and facilities.

Permanent conservation pool (Wetana 2065 feet asl, Devil Canyon
rescrvoir 1405 feet as)) including ice formation zone.
Shoreline fluctuation zone, drawdown zone (normal operating
zone, Watana 2065 to 2195 feet asl, Devil Canvon 1405 to 1455
feet asl).

Upper floodpoc)! (maximum water surface, Watana 2202 feet asl,
Devil Canyon 1466 feet asl).

Downstream zone (downstream from Watana and Devil Canyon dams).

" Areas not within project features or facilities but adjacent (within 0.5
miles) to them are defined as zone B, Zone B is subdivided into four subzones
based on horizontal distance from the reservoir (Figure 3) and/or other
project features or facilities and are defined as follows:



Zone Bl
Zone B2

Ione B3

Zone B4

Area between a feature or facility and 100 feet.

Area between 100 feet and 200 feet of 2 project feature or
facility.

Area between 200 feet and 300 feet of a project feature or
facility

Arez between 300 feet and 2640 feet (0.5 miles) of a feature or
facility.

The third zone in this system, zone C, represents the area beyond 0.5 miles of
any project feature ar facility including the reservoir.

Slope Instabilfty

11

in

v
1-{1v}

I-11
c1

D1
1
NI

Beaching

Flows

S11ding (unfrozen)

$1iding (frozen)

Primary beaching instability with some potential sliding
(primary and potential would apply to any combination)

Beaching and flows possible (would apply to any combination)
Current slope i"stability

Direct Impact
Indirect Impact
No impact
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TABLE 1

Cultura) Resources hy Location, Land Status. Elevation, Horfzontal
Distance from Features and Facilities, and Zone(s)

AHRS# LOCATION LAND TLEVATION  HORIZONTAL ZONE(S)
: STATUS (ft. above DISTANCE
sed level)
TLM 005 (H) AJ(RR) AK 750 450 B4
TLM 005 (M) AJ(RR) AX 700 1400 B4
TLM 007 (P) 03 PR 1870 17,600 (RA-P) C
TLM 0C9 (P) RA-D FE? 2250 0 A
TLM 015 (P) AJ(AR) 5§ 2275 * 1760 B4
TLM 016 (P) AJ(MC-PAS) 5§ 2825 * 250 83
AJ(WC-wCC) ¢ . 4 250 83
AJ(AR) . L 1600 B4
TLM 017 (P) AJ(DR) 1 2147 = 2630 B4+
TLM 018 (P) AJ(WC-WD) KN 2352 * 600 B4
AT W-1) e L 350 B4
AJ(AR) v LI 600 B4
TLM 020 (H) 03 KN 500 5550 (T W-1) A4
TLM 021 (P) AJ(RA-K) sp 2800 3100 s
TLM 022 (P) 8-F TY 1877 = 0 A
AJ(DR) e Al 11 Ble
TLM 023 (H) DR TY 1454 * 0 A2,
B-E L " L] D A
TLM 0z4 (P) AJ(DR) Y 1568 * 600 84+
RJ(B=E) ol . 700 B4
TLM 025 (P) 04 Vs 2600 5300 (WR) ¢
TLM 026 (P) AJ(WR) (13 2275 * 100 B1+
TLM 027 (P) AJ(DR) KN 1598 = 350 B4~
TLM 028 (P) 04 FE 23m 10,100 (WR) C
TLM 029 (P) AJ(DR) KN 1521 = 50 B+
TLM 030 (P) AJ(DR) KN 158] * 2%0 B3+
AJ(B-H) L] I 1250 B4



TABLE 1 (Contfinued)

AHRS#

LOCATION

LAND

ELEVATION

HORIZOMTAL ZONE(S)

STATUS (ft. above DISTANCE
sea level)

TLM 031 () AJ(WR) Vs 2700 2450 Bd+
TLM 032 (P) AJ(WR) Vs 2700 2500 Bd+
TLM G33 (P) KR Vs 1843 * 0 Al
TLM 034 (P) DR KN 1451 * 0 A2, A4

B-1 i " = 1] A
TLM 035 (P) AJ(B-E) VS 1600 BOO B4
TLM 036 (P) 0z SSS 2800 3100 c
TLM 037 (P) 02 Vs 3000 6000 (WR) C
TLM 038 (P) AJ(WR) S8 2500 850 B4+
TLM 039 (P) WR ss 7131 * (1] AZ
TLM 040 (P) WR Vs 1689 = 0 Al
TLM 041 (P) AJ(B=H) Vs 2450 2400 Ba
TLM 042 (P) AJ(WR) 585 2325 * 250 B3+
TLM 043 (P) WR Vs 1684 * 0 Al

AJ(B=d) ol - 700 B4
TLM 044 (P) 02 555 2900 5200 (WR) C
TLM 045 (P) 02 SP 2900 5700 (WR) C
TLM 046 (P) 02 sp 2900 €200 (WR) c
TLM 047 (P) AJ(WR) 555 2800 1600 B4+
TLM 048 (P) WR 55 2090 * 0 AZ
TLM 049 (P) Ad(WR) 558 2400 600 Ba+
TLM 050 (P) R Vs 1635 * 0 Al
TLM 051 (P) AJ(B-F} 33 2300 2000 84
TLM 052 (P) 0s 558 2500 6000 (WR) c
TLM 053 (P) 05 5588 3200 3100 (WR) C
TLM 054 (P) B-C S5 2465 * 0 A

BJ(RA=H) . e LS 250 B3
TLM 055 (P) B-C 55 2479 = 0 )

AJ(F H) il % o 700 B4
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TABLE 1 (Continued)

AHRS# LOCATION LAKD  ELEVATION HORIZONTAL Z20NE(S)
STATUS (ft. above DISTANCE
sea level) .
TLM 056 (H) B-C 33 ‘2804 * 0 A
: AJ(RA-H) s " 550 B4
TLM 057 (P) AJ(RA-L) 58 3100 2000 B4
LK 058 (P) WR vs 1682 * 0 Al
AJ(B-1) ik Wi 700 B4
TLM 059 (P} WR §S 2177 * 0 Az
TLM 060 (P) WR 55 2176 * 0 Az
TLM 061 (P) WR 5§ 2062 * i Al
TLM 062 (P) WR Vs 1836 * 0 Al
TLM 063 (P) WR Vs 1656 = 0 Al
AJ(B-J) " .- 450 B4
TLM 064 (P) AJ(WR) Vs 2213 * 100 Bl+
TLM 085 (P) WR 555 1959 = 0 Al
TLM 066 (P) 04 L3 3000 6900 (WR) €
TLM 067 (P) 04 vs 3588 86,200 (WR) C
TLM 068 (P) aT s 2750 30,800 (DR) C
TLM 069 (P) 05 133 2600 2400 B4
TLM 070 (P) 6T 13 3000 32,500 (DR) €
TLM 071 (H) 01 585 23758 2900 (RA-J) €
LM 072 (P) WR 555 1830 = 0 Al
LM 073 (P) AJ(WR) 555 2257 + 150 B2+
TLM 074 (P) AJ(NR) 55 2300 150 B2+
TLM 075 (P) WR §8S 1956 * 0 Al
TLM 076 (P) AJ(WR) 555 2325 900 B4+
LM 077 (P) KR 555 1768 » 0 Al
LM 078 (P) 8-C 5o 2475 * 0
RA'H L " " 0 n
TLM 079 (K) WR 558 1739 = 0 Al
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TABLE 1 (Continued)

BHRS# LOCATION  LAND  ELEVATION HORIZONTAL  ZONE(S)
STATUS (ft. above DISTANCE
sea level)

TLM 080 (M) wE Vs 1581 * 0 a1
. 8-J w ¥ . 0 A
TLM 081 (P) 8- 5S 2807 * 0 A
AJ(RA-H) i . s B4
TLM 082 (P) 6T 11 3600 52,800 (W) C
TLM 083 (P) RI(RA=N) 1 2503 * 100 Bl
TLM 0B4 (P) 8-C sp 2447 » ] A
RJ[RA-H) u L 700 A
TLM 085 (P) B-C sP 2438 » 0 A
M{n_ul - - - m "
TiM 086 (P) B-C 3.1 2438 0 [
AJ(RA-H) — g BoC B4
TLM 087 (F) B-C sp 2455 0 A
AJ(RA-H) = "N 800 B4
TLM 08& (P) 8-C ss 2418 * o A
M-H L] - - n, A
TLM 089 (P) AJ(RA-H) 58 2650 1750 B4
TLM 090 (P) RI(RA-H) 3 2800 1850 B4
TLM 091 (P) RJI(RA-H) £33 2500 2800 B4
T 082 (P) os s5 2700 3350 (B-C) C
TLM 033 (P) 05 SS/PR 2700 3100 c
TLM 094 (P) B-C s 2447 * 0 &
AJ{RA-H) =n wie 2300 B4
TLM 095 (P) B-C (3 2442 = 0 A
AJ(RA=H) e B 1850 B4
TLM 096 (P) B-C 5§ 2441 = 0 [
TLM 097 (P) B-C 5§ 2462 * 0 A
AJ(RA-H) . it o 8 600 B4
TLM 098 (P) AJ(AR) 5p 3050 1300 B4
AJ{RA-L) e -] - 2500 B
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TABLE 1 ({Continued)

AHRS# LOCATION LAND  ELEVATION HORTZONTAL ZONE{S)
STATUS  (ft. above DISTANCE
tea level)
“TLM 099 (P) AJ(AR) sp 3100 2100 B4
TLM 100 (P) AJ(RA-J) S55 2875 1500 B4
TLR 101 (P) AJ(RA-Q) S5 2499 # 100 81
TLM 102 (P) WR Vs 1701 * 0 Al
TLM 103 (P) AJ(RA-Q) 55 2520 * 450 B4
TLM 104 (P) WR Vs 1817 * 0 Al
TLM 105 (FP) AJ(RA-J) 3 2875 2300 B4
TLM 106 (P) ARB SsS 3105 * 0 A
AJ(AR) - 1300 B4
RAJ(T W-1) L B 1500 Ba
TLM 107 (P) ARB ss 3165 * 0 A
AJ(AR) L L 1500 B4
AJ(T W-1) iy L 1750 B4
TLM 108 (P) ARS S 3193 = 0 A
AJ(AR) L oo 1950 B4
TLM 109 (P) ARB 3 3336 * o A
AJ(AR) “n . 2200 B4
TLM 110 (P) ARB 33 3420 = 0 A
AJ(AR) w9 1300 B4
AJT H-1) $ M 1750 B4
TLM 111 (P) ARE 3 3343 + 0 A
AJ(AR) w o 2500 B4
TLM 112 (P) AT W-1) 58 3300 700 84
AJ(AR) i ‘o 1150 B4
TLM 113 (P) KRB 58 2475 * (i A
AJ(AR) N 700 B4
TLM 114 (P) ARE ss 2520 * 0 A
AJ(AR) LI 2200 84
TLM 115 (P) WR (333 1968 * 0 Al
TLM 116 (P) AJ(RR-1) S5 2800 1300 B4



TABLE 1 (Continued)

4RSS LOCATION  LAND ELEVATION HORIZONTAL ZONE(%)
STATUS (ft. 2bove DISTANCE
sea level)

TLM 117 (P) AJ(AR) sP 3100 600 B4

. AJ(RA=L) N & 2200 B84
TLM 118 (P) AJ(DR) TV 1750 E00 B+
TLM 118 (P) WR Vs 2172 + 0 A2
TLM 320 (P) AJ(WR) Vs 2250 450 Ba+
TLM 221 (P) AJ(HR) Vs 2250 100 Bl+
TLM 122 (P) AJ(WR) s 2750 1050 B+
TLM 123 (P) AJ(WR) Vs 2250 500 Bd+
TLM 124 (P) AJ(WR) VS 2250 700 B4+
TLM 125 (P) AJ(WR) ¥s 2250 1000 pa+
TLM 126 (P) WR Vs 2078 * ] A2
TLM 127 (P) AJ(WR) Vs 2250 350 B4+
TLM 128 (P) AJ(WR) §55 2750 1750 Ba+
TLM 128 (P) AJ(WR) Vs 2300 1500 Ba+
TLM 130 (P) WR Vs 2200 0 A3
TLM 131 (P) AJ(WR) Vs 2220 450 B+
TLM 132 (P) AJ(WR) Vs 2250 700 B4+
TLM 133 (P) AJ(WR) Vs 2220 350 B4+
TLM 134 (P) AJ(WR) §88 2625 950 B+
TLM 135 (P) AJ(WR) 555 2625 1000 Ba+
TLM 136 (P} AJ(WR) 5§58 2580 1100 Ba+
TLM 137 (P) AJ(T W-1) 555 2120 = 2300 B4
TLM 138 (P) 0s 5§55 2650 1200 B4
TLM 139 (P) AJ(WR) 555 2530 700 Bés
TLM 140 (P) Ad(WR) 558 2475 ESD Ba+
TLM 141 (P} AJ(WR) 555 2450 1000 B4+
TLM 182 (P) RJ(WR) §5S 2450 1300 B4+
TLM 143 (P) RJ(WR) 585 2580 * 500 B4s
TLM 144 (P) 05 5§55 2725 1850 (WR) B4
TLM 145 (P) AJ(WR) 555 2350 450 B4+
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TABLE 1 ([Continued)

AHRS# LOCATION LAND  ELEVATION HORIZONTAL ZONE(S)
STATUS (ft, above DISTANCE
sea level)
“TLM 146 (P) 05 555 2750 1900 (WR) B4
LM 147 (P) AJ(WR) ss5 2410 1350 Bd+
TLM 148 (P) AJ(WR) 13 2400 750 B+
TLM 148 (P) 05 §55 2650 2650 (WR) ¢
TLM 150 (P) 05 558 2630 2650 (WR) €
LM 151 (P) 05 558 2400 1750 (WR) B4
TLM 152 (P) 05 5SS 2630 4150 c
TLM 153 (P) ARB 5S 2621 * 0 A
AJ(WR) LL L 700 B4
TLM 154 (P) 05 555 2650 3700 G
TLM 155 (P) AJ(AR) 5P 3200 700 B4
TLM 158 (P) AJ(WR) .31 2400 1150 B+
TLM 160 (P) AJ(WC-NC¥)  SS 2300 1950 B4
AJ(AR) o o 1950 B4
TLM 164 (P) AJ(B-F) 39 2200 250 83
TLM 165 (P) AJ(DR) 113 2344 » 1750 B4+
AJ(T W-1) M . n 1550 B4
AJ(WC-ND) L LI 2100 B4
TLM 166 (P) AJ{WR) 133 2330 * 2500 B4+
AJ(T W-1) L . 2100 B4
AJ(WC-WD) LL L. 2100 B4
TLM 167 (P) AJ(NR) (31 22713 2400 Bds
AJ(NC-WD) L L 2500 B4
TLM 168 (P) AJ(AR) 133 3100 800 B4
TLM 169 (P) WR 33 2140 * 0 AZ
TLM 170 (P) AJ(WR) 55 2400 1050 B4+
TLM 171 (P) WR Y 2160 + 0 Az
TLM 172 (P) AJ(WC-WCY) S5 2240 * 450 B4
TLM 173 (P) WR 55§ 2104 = 0 A2
TLM 174 (P) WR 5% 2065 * 0 Al
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TABLE 1| (Continued)

AHRSH LOCATION  LAND  ELEVATION HORIZONTAL ZONE(S)
STATUS (ft. above DISTANCE
sea level)
TLM 175 (P) WR (33 2061 * 0 Al
TLM 176 (P) B-F ss 2407 * 0 A
LM 177 (P) AJ(WR) 33 2228 * 100 Bl+
AJ(B-J) - L 700 B4
TLM 178 (H) DR KN 1400 * 0 A1,
B_I - " " o ‘
TLM 179 {P) AJ(RA-K) (339 2600 450 B4
TLM 180 (P) 02 TY 1824 = 2900 (DR) €
TLM 181 (P) AJ(ARB) 33 2400 2200 84
TLM 182 (P) WR 139 2147 * 0 A2
AJ(RA-J) BN L 900 B4
TLM 183 (P) AJ(WR) 55§ 2500 1300 B4+
TLM 184 (P) WR 13 2014 * 0 Al
TLM 185 (P) AJ(WR) 13 2500 900 B+
TLM 186 (P) AJ(RA-K) S5§ 2400 600 B4
TLM 187 (P) AJ(RA-J) (133 2500 3100
TLM 188 (P) B-F 55 2178 * 0 A
TLM 189 (P) AJ(WR) (131 2550 1750 Bé+
TLM 190 (P) AJ(WR) (433 2550 550 Ba+
TLM 191 (P) AJ(ARB) (13 2450 1300 B4
TLM 192 (P) AJ(WC-HCV) KN 2200 450 84
AJ(AR) " LB 1750 B4
TLM 193 (P) AJ{ARB) 5§ 2400 1950 B4
TLM 194 (P) WR $8§ 1860 * 0 Al
TLM 185 (P) AJ(WR) 33 2500 2300 B4
LM 196 (P) WR 555 2172 * 0 A2
TLM 197 (P) AJ(bC-PAS) S5 2400 250 83
TLM 198 (P) AJ(WR) 5§ 2400 700 B4+
TLM 199 (P) WR Vs 1679 = 0 Al
A(B=d) W i 1400 B4
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TABLE 1 (Comtinued)

i LOCATION LAND  ELEVATION HORIZONTAL 20NME(S)
STATUS (ft. above DISTANCE
sea level)
TLM 207 (P) WR Vs 1804 ¢ ] Al
A(B-d) i LA 900 84
TLh 201 (P) B-C 33 7802 * 0 A
AJ(RA-H) = " ® 1250 =2
TLM 202 (P) BoF 58 2357 = i A
AJ(RA-H) ow &' 1400 B4
L™ 203 (P) B-F £33 2374 - 0 A
AJ(RA-H) . . B 1300 8¢
TLM 204 (M) Wi sss 2012 * 0 a1
TIM 205 (P) o1 555 3300 38,700 (WR) C
TLM 206 (P) WR 555 2160 * 0 A2
TLM 207 (P) BJ(WR) 555 2252 * 150 B2+
TLM 208 (P) AJRA-K) 133 3396 1850 B4
TLM 209 (P) B-F 55 2422 * 0 A
BI(RA-H) L A 250 k]
M 210 (P) B-F sS 2458 * [} [
AJ(RA-H) . LI 350 84
e 211 (P) B-C 1] 2488 o [}
AJ[RA-H) ™ s 2 150 g4
TN 212 (H) B-F s 2093 * o A
TLM 213 (P) 8-C 58 2386 * o A
AJ(RA-H) Ll K # BOO 84
TLM 214 (P) B-F 11 2618 * 0 A
AJ(AR) " . . 1400 g4
TLM 215 (P) WR (13 2010 * o Al
TLM 216 (P) wR 11 1870 * 0 Al
TLH 217 (P) WR (13 2080 * 0 Az
M 218 (P) WR 55 2200 o 23
TLM 218 (P) AJ{wR) (34 2350 2000 B
LM 220 (P) wR 11 1967 = 0 A

527



TABLE 1 (Continued)

P LOCATION = LAND ELEVATION HORIZONTAL ZOWE(S)
STATUS (ft. above DISTANCE
sea level)

LM 221 (P) WH ss 1981 * 0 Al
TLM 222 (P) R 3 1930 * 0 Al
TLM 223 (P) Wi €3 1947 = 0 Al
TLM 224 (P) WR 55 1966 * o Al
TLM 225 (P) WR ss 1956 = 0 Rl
LM 226 (P) WR ss 1974 = 0 Al
LM 227 (P) WR 55 1981 * 0 3]
TLM 228 (P) WA Vs 1826 * o A1
M 229 (P) wE Vs 1843 * [} 3]

AJ(B-J) - e 1550 B2
TR 230 (P) WR vs 1659 * 0 a1

AX(E-J) e = 550 B4
TLw 231 (P) WE sS 1980 * [} Al
T 232 (P) wR 55 1768 + 0 A1
TLM 233 (P) ¥B ss 1660 = 0 Al

AJ(B-2) e ® . 450 Ba
TLM 234 (F#) WR L3 1908 * ] Al
TLM 235 (P) WR sS 1845 * 0 Al
TLM 236 (P) WR 13 1860 * 0 Al
TLM 237 (P) HR 33 2011 * 0 A1
TLM 238 (P) WR 55 17e8 * 0 Al
TLM 239 (P) WR 3 1742 * o Al
TLM 220 (P) WP 13 1771 * 0 Al
LM 241 (P) Wk sS 178] = 0 Al
TN 282 (P) WR 13 1745 = 0 Al
LM 243 (P) WE 34 1538 * ] Al
TLM 248 (P) WR 11 2070 * e a2
LM 245 (P) RJ(Am8) 33 2000 1950 L

AJ(WR) LT . " 2200 Bae
TLM 248 (P) WR 13 1943 = 0 A1
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TABLE 1 (Continued)

5-29

AHRSE LOCATION LAND  ELEVATION HORIZONTAL ZONE(S)
STATUS (ft. above DISTANCE
sea level)

“TLM 247 (P) WR 31 1795 * [ A1

TLM 248 (H) R 55 1840 * 0 Al

M 249 (P) NR 131 1745 = 0 Al

LM 250 (P) WR s 1682 * 0 Al

TLM 251 (P) WR 37 2165 * 0 AZ

M 252 (P) 02 KN 1308 * 0 A1, A

TLM 253 (P) DR KN 1303 * o Al, M

TLM 256 (P) WE s 1689 * 0 Al

LM 257 (P) WR VS 1675 * 0 Al

TLM 258 (P) oR Vs 1453 * u A2 M
8-F * R o= 0 A

TLM 259 (P) DR Vs 1404 = 0 A, A
B-1 " ¥ e 0 ]

HEA 007 (P) AJ(T H-F) v 1450 2100 B!

HEA 012 (P) BI(T H-F) 5p 1500 700 14

HEA 033 (P) RI(T H-F) 5 1300 2400 ]

HEA 035 (P) AJ(T F-F) sp 1500 2000 M

HEA 038 (P) RJ(T H-F) 5P 1500 1300 B4

KEA 081 (H) AT H-F) AK 1250 2200 B4

HEA 091 (H) T(H-F) AK 1400 0 A

HEA 137 (P) AJ(T H-F) sp 1350 1850 84

HEA 174 (P) 02 FE 3150 1100 (AR) 54

HEA 175 (P) 0z FE 3300 58,000 4

HEA 176 (P) AJ(RA-L) FE 3175 113,000 4

HEA 177 (P) 6T FE 4100 72,200 (RR) €

HEA 178 (P) 6T FE 3400 81,400 (AR) ¢

HER 179 (P) 6T FE 3000 78,200 c

HEA 180 (P) AJ(AR) 3 3200 900 B4

HEA 181 (P) ARB FE 3074 * 0 A
AJ(AR) e . . 2200 B84



TABLE 1 (Continued)

AHRS# LOCATION i LAND  ELEVATION HORIZONTAL ZONE(S)
STATUS (ft, above DISTANCE
sea level)

HEA 182 (P) ARB FE 3106 * 0 A

. AJ(AR) - .. 2200 B4
HEA 183 (P) AJ(RA-L) FE 3500 2500 84
HEA 184 (P) AJ(RA-L) FE 3100 2300 B4
HEA 185 (P) 02 FE 3300 4300 (AR) c
HEA 186 (P) 02 FE 3445 24,100 (AR) [
HEA 210 (P) 02 sp 1400 4400 c
HEA 211 (P) AJ(ARB) FE 3126 * 7650 c
FAT 070 (H) RI(T H=F) AK? 850 1150 B4
FA1 089 (H) AJ(T H-F) AK? 1000 2500 B4
FAI 090 (M) AJ(T H-F) RK? 1100 2660 B4
FAT 169 (H) AJ(T H=F) AK? 1000 2000 B4
FAI 213 (P) 0z sp 750 3100 (T H-F) €
FAI 214 (P) 02 PR 1200 15400 (T H-F) C
TYO 014 (P) AJ(T W-A) BA 100 100 Bl

* Altimeter measurement
+ Adjacent to reservoir
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TRBLE 3

Cultural Resources Listed ‘in More than One Zone

SITE 20NES
2 70MES
TLH 016 B3, B4
LM 022 A, B1*
LM 02¢ B4®, B4
LM 030 B3*, B4
TIM 043 A1, B4
TLM 054 A, B3
M 055 A, B4
TLM 056 A, B4
TLM 058 Al, B4
TLM 063 Al, B4
TLM 080 Al, M
TLM 081 A, B4
TLM 084 A, B4
TLM 085 A, B4
TLM 086 A, B4
LM 087 A, B4
TLM 094 A, B4
TLM 095 A, 84
LM 097 A, B4
TLM 106 A, 84
LM 107 A, B4
TLM 108 A, B&
TLM 109 . A, B4
TLM 110 A, B4
LM 111 A, B4
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TABLE 3 (Continued)

SITE lones
2 T0NES

TLM 113 A, B4
LM 114 A, B4
TLM 153 A, B4
TLM 185 B4*, B4
TLM 166 B4*, B4
TLM 167 Ba*, oA
TLM 177 81*, B4
TLM 182 A2, B4
TLM 189 Al, B4
LM 200 AL, B4
TLH 201 A, B4
TLH 202 A, B4
TLM 203 A, B4
TLm 209 A, B3
TLM 210 A, B4
M 211 A, B4
TM 213 A, B4
TLM 214 A, B4
TLM 229 Al, B4
TLM 230 Al, B4
TLM 233 Al, B4
TLM 245 Ba*, B4
TLM 252 AL, A4
TLM 253 Al, Ad
HEA 181 A, B4
HEA 182 A, B4

(e St e

RS A B



TABLE 3 (Continued)

SITE Z0NES
1 20KES
T 023 - A, A2, M
LM 034 A, AZ, M
TLM 178 A, Al, M
Tim 258 A, A2, M
TLM 259 A, Al, M

* Adjacent to leservoir



THBLE 4 Cultura] Resources and Expected Impact

RESERVOIR
AHRS LOCATION  ZOME GEOLOSY AND SOIL
NUMBER
PERMAFROST SLOPE
INSTABILITY*=
TLM 005 AJ(RR) B - NA 1
TLM 005 AJ(RR) B4 - NA 11
TLM 007 03 C - NA NI
LM 009 RA-D A - NA ) |
TLN 015 AJ(AR) B4 - NA I
TLM 016 AJ(NWC-PAS) B3 I NA 11
AJ(WC-wCC) B3 X NA 11
AJ(AR) B4 X NA i1
TLM 017 AJ(DR) Bas X NA 11
TLM 018 AJ(WC-WD) B4 X NA 11
AMT W-E) B4 X L) 11
AJ(AR) 84 x NA 11
TLM 020 03 A4 - NA 11
LM 021 AJ(RA-K) c - NA NI
TLM 022 B-E A 0 H o1
AJ(DR) B1* e 1 11
LM 023 DR Az, A4 0 1 o1
B-E A 0 1 o1
TLM 024 AJ(DR) Ba~ - NA 11
AJ(B-E) 84 - NA 1
TLM 025 o0a C - N2 NI
TLM 026 AJ(WR) B1* 0 1-1 11
LM 027 AJ(DR) Bar ] NA 11
L™ 028 04 [4 - NA NI
TLe 029 AJ(DR) Ba- - NA 1



TABLE 4 (Continued)
RESERVOIR
2HRS LOCATION  ZONE GEOLOGY AND SOIL EXPECTED
NUMSER THPACT
PERMAFROST SLOPE
INSTABILITY*

TLM 030 AJ(DR) B3* X NA 1

AJ(B-H) B4 X NA 11
TLM 031 AJ(WR) BA* - NA 11
TLM 032 AJ(WR) B4 s NA 11
TLM 033 wR A1 0 i1 ol
TLM 03 DR Az, A4 0 I )

B-1 A 0 1 (1)}
TLM 035 AJ(B-E) B4 & NA 1
TLM 036 02 c - NA NI
LM 037 0z 4 - NA NI
TLM 038 AJ(WR) B4* . cI, v I1
TLM 039 WR A? X 1 bl
TLM 040 WR Al X w b1
TLM 041 AJ(B-H) B4 = NA 1§
TLM 042 AJ(WR) B3 o 1-111 I
TLM 043 wR Al 0 ! bl

AJ(B-J) B4 0 1 1§
TLM 044 02 c - NA NI
TLM 045 02 c ~ NA Y]
LM 046 02 C - NA N1
LM 047 AJ(WR) B4 3 1-1v §
TLM 048 WR A2 X 1 o1
TLM 049 AJ(WR) B4e S V=11 1]
TLM 050 WR Al = v b1
L™ 051 AJ(B-F) B4 = NA 1n
TLM 052 05 C = NA NI
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TABLE 4 (Continued)

5-38

RESERVOIR
AHRS LOCATION  Z0NE GEOLOGY AND SOIL EXPECTED
NUMBER INPACT
PERMAFROST SLOPE
INSTABILITY®>
TLM 053 05 ¢ & WA Ni
TLM 054 B-C A . NA ol
AJ(RA-H) B3 - NA 1
TLM 055 B-C A = NA ol
AJ(RA-H) B4 . A 1
TLM 056 8-C A KA o1
AJ(RA-H) B4 = NA 1
LM 057 AJRA-L) B4 = NA 1
TLM 058 WR Al 0 1 ol
AJ(B-I) B4 0 1 1
TLM 059 R Az X 1 ol
TLM 060 W Az x 1 D!
LM 061 W Al X 1 ol
LM 062 wR Al X 1 () o1
TLM 063 WR Al 0 w o1
A(B-J) B4 0 v 1
TLM 064 AJ(WR) 81* X v 1
TLM 065 W Al X 1 0!
TLM 086 04 ¢ . N& N
LM 067 04 c . NA N
TLM 08 6T ¢ = NA NI
LM 069 05 B4 - NA 1
TLM 070 6T [ - NA NI
LK 071 ol ¢ - NA 1
LM 072 WR Al 0 1 o1
LM 073 A{WR) gze 1 v-11 Bl



TABLE 4 (Continued)

RESERVOIR
AHRS LOCATION  ZONE GEOLOGY AND SOIL EXPECTED
NUMBER TMPACT
PERMAFROST SLOPE
INSTABILITY"*
TLM 074 AJ(WR) B2* - NA 11
TLM 075 WR Al X v DI
TLM 076 AJ(WR) B4~ X NA Il
TLM 077 WR Al X 1 i}
TLM 078 B-C A - NA DI
RA~H A - HA D1
TLM 079 WR Al 0 1 b1
TLM 080 WR Al 0 v ol
B=J A 0 v DI
TLM 081 B-C R - NA b1
AJ(RA-H) B4 - NE 1
TLM 082 6T [ - NA L}
TLM 083 AJ(RA-H) Bl - NA 11
TLM 084 B-C A - NA i}
AJ(RA-H) B4 - NA 1
TLM 085 BC A - NE o1
AJ(RA-H) B4 - NA n
TLM 086 B-C A - NE 0l
AJ(RA-H) B4 - NE 1
TLM 087 B-C A - NA 1]}
AJ(RA-H) B4 - N& 11
TLM 088 B-C A - NE DI
RA-H A - KA (1)}
TLM 089 AJ(RA-H) B4 - N 11
TLM 090 AJ(RA-H) B4 . ne 11
TLM 091 AJ(PA-H) B4 5 NA 1
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5-40

TABLE 4 (Continued)
RESERVOIR
AHRS LOCATION  ZONE GEOLOGY AND SOIL EXPECTED
NUMBER IMPACT
PERMAFROST SLOPE
INSTABILITY"*
TLM 052 05 4 - NA Nl
TLM 093 05 c . NA !
TLM 094 B-C A - NA )]
AJ(RA-H) B4 - NA 51
TLM 095 B-C A - NA o1
AJ(RA-H) B4 - NA 11
TLM 096 B-C A - NA 1) §
TLM 057 B-C A - NA o1
AJ(RA-H) B4 - K& n
TiM D98 AJ(AR) B4 - NA I1
AJ(RA-L) B4 - NA 1
TLM 099 AJ(AR) B4 - NA 11
TLM 100 AJ(RA-J) B4 - NA 11
L™ 101 AJ(RA-Q) B - NA I
TLM 102 WR Al 0 v )|
TLM 103 AJ(RA-Q) B4 - KA 11
TLM 104 WR Al 0 I DI
TLM 105 RI(RA-2) B4 - NA 1
TLM 108 ARE A s NA )]
AJ(AR) B - NA I
AJ(T W-1) B4 - NA 11
TLM 107 ARE A B NA 1}
AJ(AR) B4 - NA 1
RJ(T w-1) B4 - NA I
TLM 108 ARA A = NA o1
AJ(AR) 84 - NA I



TASLE & (Continued)

RESERVOIR
AHRS LOCATION  ZONE GEDLOGY AND SOIL EXPECTED
NMBER IMPACT
) PERMAFROST SLOPE
INSTABILITY®®
LM 108 ARB A . NA o1
AJ(AR) B4 & NA 1
LM 110 ARB A & NA b1
A(AR) B4 - NA 1
AJ(T N-1) B4 5 NA 1
TLM 111 ARB A " NA b1
AJ(AR) B4 . NA 1
M 112 AJT N-1) B4 . NA 3]
AJ(AR) B4 = NA 1
LN 113 ARB A . N o1
RJ(AR) B4 - NA 1
M 114 ARB A 2 NA o1
AJ(AR) B4 > NA 1]
™ 115 W Al 0 I ol
L™ 116 AJ(RA-T) B4 - NA 1
w17 AJ(AR) 84 NA 1
A(RA-L) B4 s A 1
X 118 AJ(DR) B4* B NA 4]
M 19 W Az ) v 01
T 120 AJ(uR) B4+ X 1-1v 1
™ 121 AJ(WR) B1e X 1-1v 1
™ 122 AJ(WR) Bae X 1-11 1
™ 123 AJ(WR) Bas X 1-11 1
LM 128 AJ(WR) B4+ X I-11 1
TLM 125 AJ(WR)  Bae i 1-1v 1
LM 126 WR A2 X 1 o1
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TABLE 4 (Continued)

RESERVOIR
AMRS LOCATION  ZONE GEOLOGY AND SOIL EXPECTED
KUMBER INPACT
PERMAFROST SLOPE
INSTABILITY*>
N 127 AY(uR) Bas X 1-1v 1
N 128 R(WR) Ber - 1, v 1
TiM 129 AI(4R) Bas X 1-1¥ 1
LM 130 WR A3 X 1-1¥ ol
LM 131 RI(WR) B4* X 1-1¥ 1
LM 132 3 (WR) Ba= X 1-1v 11
TiM 133 AJ(HR) Ba* X 1-11 1
TLM 134 RJ(WR) B4+ - H, Iv 11
LM 135 AJ(WR) Bee . 1, v 1
LM 136 AJ(WR) 84e = 1, w 1
M 137 AT -1) B4 x A i
™ 138 08 Be - A 1
M 139 AJ(WR) Bae = 1, 1w I
TIM 140 RI(WR) Bas - i, 1w 1
LK 141 AJ(WR) T . I, v "
LM 142 KJ(MR) T . 1, w 1
LM 143 AJ(WR) Bar = 1, v 1
LM 144 05 84 . NA n
TLM 145 AJ(WR) Bar . 1, v 1
LM 146 05 B4 = NA 1
LM 187 RI(WR) Ba* “ 1, 1
M 18 AJ(NR) B4e . I, 1)
LM 148 0s ¢ ; NA N
LM 150 05 ¢ 5 N Nl
LM 151 05 B4 = NA 1
LM 152 05 ¢ . A N1
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TRELE & (Comtinued)

RESERVOIR
AHRS LOCATION  ZONE GEOLOGY AND SOIL EXPI CTED
NUMBER 1M ACT
PERMAFROST SLOPE
INSTABILITY==
TLM 153 ARB A - NA (i}
AJ(AR) B4 - NA 1
M 158 0s c . " 'm
M 155 AJ(AR) B4 - NA 41
TLM 158 A{w#) Be* - NA ‘n
T 160 AJ(NC-NCY) B4 X NA /|
AJ(AR) B4 X NA { 3
TLM 164 AJ(B-F) B3 - KA 1
TLM 165 AJ(DR) Be* X NA n
AMT w-1) B4 3 KA 11
AZ(NC-ND) B4 X NA 11
TLM 166 AJ(WR) Bar X NA n
AT W-1) B4 X NA n
AJ(WC-WD) B4 H NA 11
TLM 167 AJ(wR) B4+ X KA 11
AJ(wWC-¥D) B4 X NA 11
TL™ 168 AJ(RR) 8 - NA 1
LM 168 W A2 X H ol
TLM 170 AJ(WR) B4 X NA 11
e 17 va A2 X 1 (1]}
TLM 172 AJ(WC-NCV) B4 X NA 11
TLM 175 WR A2 (] eI, 1 (1) o
™M 174 wa Al X 1 (1]}
TLM 175 ] a1 1 i (1)}
TLM 176 B-F A - NA ol
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TABLE 4 (Continued)

544

RESERVOIR
AHRS LOCATION  ZONE GEOLOGY AND SOIL EXPECTED
_NUMBER IMPACT
PERMAFROST SLOPE
INSTABILITY=
e 177 AJ(WR) Bl i 1y I
AJ(8-J) B4 X v 1
TLM 178 DR Al, 0 1 1
B-1 - 0 1 bl
LN 179 AJ(RA-X) B4 - NA 1
LM 180 02 c L NA NI
Tiw 181 AJ(ARE) B4 X NA 1
TLM 182 WR A2 0 v DI
AJ(RA-J) B4 0 v 11
TLM 183 AJ(WR) B4 - v 11
TLM 184 WR Al X 1 oI
TLM 185 AJ(WR) Ba» - €1, 1v-11 11
TLM 186 AJ(RA-K) B4 - LL} 11
LM 187 AJ(RA-J) c - NA NI
TiM 188 B-F A - NA 1|
TLH 189 AJ(WR) Bd= - cr, 1v-11 11
TLM 190 AJ(WR) Ba* - Ci, Iv-11 11
TN 191 AJ(ARB) B4 X NA 11
LM 192 AJ(WC-WCY) B4 X NA n
AJ(AR) B4 X NA It
T 193 AJ(ARB) B4 4 NA I
TLM 194 WR Al X I (v} 13}
TLM 195 Ad(WR) B4 - NA I1
TLM 196 Wi A2 0 v 01
LM 197 AJ(WC-PAS) B3 X WA 11
T 198 AJ(wR) Ba - NA 11



TABLE 4 (Continued)

RESERVOIR
AHRS LOCATION  IONE GEOLOGY AND SOIL EXPECTED
NUMBER IMPACT
PERMAFROST SLOPE
* INSTABILITY=*
TLM 199 WR Al 0 1 1]
A(8-3) B4 0 1 1
TLM 200 wh Al 0 I o1
AN(B-J) L] 0 1 1
TLM 201 B-C A - NA 01
AJ(RA-H) B4 - NA n
TLM 202 B-F A - NA o1
AJ(RA-H) B4 KA I1
LM 203 B-F A - NA 01
AJ(RA-H) 84 - NA I
TLM 204 WR Al 0 cr, 1 D1
TLM 205 01 c - N NI
TLM 206 WA A2 0 Iv-11 o1
M 207 AJ(wR) B2* X Iv-11 i1
TLM 208 AJ(RA-K) 84 - KA I
TLM 209 B-F A - NA D1
AJ(RA-H) B3 - NA 11
TLM 210 B.F A - NA D!
AJ(RA-4) B4 - L] 1
. 211 B-C A - NA DI
AJ(RA-M) B4 - NA 11
Tm 212 B-F ] - NA DI
TLM 213 8-C o - NA o1
AJ(RA-H) B4 - NA I1
TLM 214 B-F A - NA b1
AJ(AR) Be - NA Il
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TABLE &4 (Continued)

-

PR

RESERVOIR
AHRS LOCATION  ZONE GEOLOGY AND SOIL EXPECTED
NUMBER IMPACT
PERMAFROST SLOPE
INSTABILITY**

TLM 215 WR Al X 1 D1
LM 216 wR Al 0 1 '}
M 217 wR [ +] X 1 o1
TLM 218 WR A3 X 11-111 D1
TLM 219 AJ(NR) B - NA n
LM 220 wR Al X 1 oI
T 221 wR Al X 1 o1
TN 222 wR Al 0 1 o1
LM 223 WR Al X 1 01
LM 224 WR Al X 1 1
TLM 225 WR Al X 1 D1
TLM 226 NR Al 0 1 1
TLM 227 WR Al x 1 o1
TN 228 W Al 0 1 [}
M 229 wR Al 0 1 1

A(8-d) B4 0 1 n
TLM 230 WR Al 0 1 DI

A(B-J) B4 0 I 11
M 20 WR Al X ! 1
LM 232 WR Al 0 I D1
T 233 WR Al 0 1 o1

A)(8-J) B4 0 i 11
TLM 234 WR Al 0 1 DI
TLM 235 WR Al 0 1 ()}
TLM 236 WR Al 0 ! 1
W™ 29 WR Al X 1 b1
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TASLE 4 (Continued)

RESERVOIR
AHRS LOCATION  ZONE GEOLOGY AND SOIL EXPECTED
NUMBER IMPACT
PERMAFROST SLOPE
INSTABILITY**

TLM 238 WR Al X 1 DI
TLM 239 WR Al X 1 o1
TLM 240 WR Al 0 1 ni
TLM 241 WR Al X | 01
LM 242 WR Al 0 1 01
TLM 243 R Al X 1 o1
TLM 244 WR A2 X 1 o1
M 248 AJ(ARB) B4 X NA 1

AJ(WR) B4 X NA 1
TLM 246 WR Al 0 1 DI
LM 247 WR Al 0 1 o1
LM 248 WR Al 0 1, o1
TLM 249 WR Al 0 1 o1
LM 250 WR Al 0 1 o1
TLM 251 WR A2 0 I, 1 (1) ol
TLM 252 DR Al, A4 0 1 o1
TLM 253 0R Al, Ad 0 1 o1
TLM 256 WR Al 0 I (1v) D!
TLM 257 MR Al 0 I 01
TLM 258 DR A2, A4 0 1 o1

B-E A 0 1 o1
LM 259 DR Al, A8 0 1 o1

8.1 A 0 1 01
HEA 007 AT H-F) B4 % NA 1
HEA 012 AT H-F) B4 . NA 11
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TABLE 4 (Continued)

RESERVOIR

5-48

AHRS LOCATION  ZONE GEGLOGY AND SOIL EXPECTED
NUMBER IMPACT
PERMAFROST SLOPE
INSTABILITY**
HEA 033 AJ(T H-F) B4 - NA 11
HEA 035 AJ(T H-F) B4 - NA 11
HEA 038 AJ(T H-F) B4 - NA Il
HEA 081 AJ(T H-F) B4 - NA 1
HEA 031 T(H-F) A . NA DI
HEA 137 AJT H-F) B4 - NA 1
HEA 174 02 B4 - NA 11
HEA 175 02 c - NA L}
HEA 176 AJ(RA-L) C - NA NI
HEA 177 6T C - NA NI
HEA 178 6T c - NA NI
HEA 179 1) C - NA NI
HEA 180 AJ(AR) B4 - NA 11
HEA 181 ARB A - A [}
AJ(AR) B4 - NA 11
HEA 182 ARE A - KA i}
AJ[AR) Be - NA 11
HEA 183 AJ(RA-L) 84 NA It
HEA 1B4 AJ(RA-L) Ba B NA 11
HEA 185 02 C - NA NI
HEA 186 0z C - NA NI
HEA 210 02 c - NA N1
HEA 211 AJ(ARE) c - NA Nl
FAl 070 AJ(T H-F) B8 - NA 11
FA1 089 AJ(T H-F) Ba& - NR 11



TABLE & (Continued)

RESERVOIR
AHRS LOCATION  ZOME GEOLDGY AND SOIL EXPECTED
NUMBER IMPACT
PERMAFROST SLOME

INSTAB/L ;iYe*
FAl 090 M{'T H-F) € - NA NI
FAI 169 AJ(T H-F) B4 - NA 11
FAI 213 02 C - NA NI
FAl 214 02 [ - NA NI
TYO 014 AJ(T W-A) Bl - NA n
* Adjacent to reservoir
** Applies to areas within 300 feet of the upper floodpool (A3)
X Permafrost present
0 Permafrost not present

Site in area not covered by permafrost mapping
Mot applicabie
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TABLE §

Cultural Resources by Impact Category and Zone

Expected Impact

Direct Zone(s) Indirect  Zonels) No Impact Zone
Impact Impact

TLM 009 A TLN 005 84 TLM 007 c
TLM 022- A TLM 006 82 Mol ¢
TLM 023 A, A2, A4 TLM 015 B4 TIMO2S C
TLM 033 Al TLM 016 B3, B4 TIMO2E €
TLM 034 A, A2, A4 TN 017 B4 TMO3 ¢
TLM 039 A2 TLM 018 B4 TLM 037 e
TLM 040 Al TLM 020 A4 TIMO44 €
TL™ 043~ Al Ti™ 022- g1+ TLM 045 c
TLM 048 A2 TLM 074 Bd*, B4 TIMOdE C
TLM 050 Al TLM 026 B1* TIMO052 €
TLM 054- A TLM 027 B4* TLM 053 c
TLM 055- A LM 029 Bar TLM 066 c
TLM 056- A TLM 030 B3*, B4 TLM 067 c
TLM 058- Al TLM 031 B4 TIM 068 €
TLM 059 A2 TLM 032 B Mo ¢
TLM 060 A2 TLM 035 84 ROl €
TLM 061 Al TLM 038 Ba* TImO82 C
TLM 062 Al TLM 041 B4 TIMO0S2 €
TLM 063- Al TLM 042 B3 TIMOS3 €
TLM 065 Al TLM 043- 84 TIM 149 €
TLM 072 Al TLM 047 B4+ TIM150 ¢
L™ 075 Al TLM 048 B TM 152 ¢
TLM 077 Al TLM 051 84 TM14 ¢
TLM 078 A TLM 054- 83 TIM 180 €
TLM 079 Al TLM 055- B4 TLM 187 €
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TABLE 5 (Continued)

Direct Zonels) * Indirect Zone(s) Mo Impact Zone
Impact Impact

TIH 080 A, Al TLM 056- 84 H25 C
LM 081- A TLM 057 84 HEA175 €
TIM 0B4- A TLM 058- B4 HEA 176 C
TiM 085 A TLM 063- 84 HEA 177 C
TLM 086- A TLM 064 B1* HEA 178 ¢
TLM 087- A TLM 069 B4 HEA 179 ¢
TIMO0BE A TLM 073 B2* HEA 185 C
TLM 094- A LM 074 B2* HEA 186 ¢
TLM 095- A TLM 076 B4+ HEA 210 ¢
TIM 0% A TLM 081- B4 HEAZI1 €
LM 097- A LM 083 81 FALOSO €
TIM 102 Al TLM 084- B4 FAL213 ¢
M4 Al TLM 085- B84 FAl 214 ¢
TLM 106- A TLM 086- B4

M 107- A TL™ 087- B4

TN 108- A TLM 089 B4

M 108- A TLM 090 B&

TLM 110- A LM 081 B84

TIM 111- A TLM 094- B4

TLM 113- A TLM 095- 84

TLM 114- A TLM 097- Bg

TLM 115 Al TLM 098 B4

TLM 119 A2 TLM 088 B4

TLM 126 AZ TLM 100 84

TLM 130 A3 LM 101 81

TLM 153- A TLM 103 B4

TM 169 A2 TLM 105 B4

LM 171 Az TLM 106- B4

TLM 173 A2 " TLM 107- BS

TLM 174 Al TLM 108- B2



TABLE 5 (Continued)

5-52

Direct Zore(s) Indirect Ione(s) Ko Ispact Zome
Impact Iepact

JTLM 175 Al TLM 109- g
TN 176 A TLM 110- - B4
TLN 178- A, Al, A4 TiM 111- Be
TLM 182- A2 TLM 112 B4
TLM 184 Al LM 113- B4
TLM 188 A TLM 114- 8
TLM 194 Al TLM 116 B4
TLM 196 A2 M 117 B4
TLM 199- Al TLM 118 Bar
TLM 200- Al TLM 120 Bae
TiM 201- A TLM 121 Bl1*
TIM 202- A TLM 122 Bas
TIM 203- A TLM 123 Ba*
TLM 204 Al T™ 124 Bar
TLM 206 A2 TLM 125 Ba=
TIM 205- A TN 127 Ba*
TM 210- A TN 128 Bas
M 211- A TN 129 Ba=
TN 212 ] TN 13 Ba*
LM 213- A Tm 132 Bae
TN 214- A Tx 133 Bae
TN 215 Al TN 134 Bae
TN 216 Al T 135 Bae
T 217 A2 TN 136 B4
TN 218 A3 TiM 137 Be
TLN 220 Al TLM 138 24
TN 221 ARl TLM 139 Bar
M 222 Al TLM 140 B&*
TN 223 Al TLM 14) Bae



TABLE 5 (Continued)

birect Zone(s) * Indirect Zone(s) No Impact Zone
Impact Impact

M e Al TLN 142 Bd*
MM 225 Al TLM 143 Ba»
nM™ 26 Al LM 188 B4

LM 227 Al TLM 145 Ba*
it Al TLM 146 B4

M 229- Al LN 147 ga*
TLM 230- Al LM 148 B4
TLM 231 Al TiM 15) B4

nM 22 Al TLM 153- B4

M 233- Al TLM 155 84

TN 234 Al TLM 158 Bd*
M 235 Al TLM 160 B4
M2 Al LM 164 B3
w2y Al TLM 165 B4*, B4
TH 238 Al TLM 166 Bd*, B4
M9 Al TLM 167 BA*, B4
240 A1 LM 168 B4
M1 M TLM 170 8ae
M 262 A LM 172 B4
K283 Al ™ 177 B1*, B4
M 284 A2 LM 179 B4

nH 286 Al LM 181 B4

M 247 Al TLM 182- B4

TM 288 Al TLM 183 Ba*

M 269 Al TLM 185 Ba*
M 250 Al LM 186 B4

M s A2 TLM 188 Ba*
TN 252 Al A4 (LM 190 Bas

K 253 Al, A8 LM 191 B4



LM 256 Al TLM 192 B4
TABLE 5 (Continued})

Direct Zone(s) Indirect Zone(s) No Impact Zone
Impact Impact
TLM 257 Al TLM 193 " B4
TLx 258 R, AZ, R4 TLM 195 Baw
TLK 259 R, A1, A4 TLM 197 B3
HEA 091 A TLM 198 B4+
HEA 181- A TLM 199- B4
HEA 182~ A TLM 200- B4
TLM 201- B4
TLM 202- B4
TLM 203- B4
TLM 207 B2+
TLM 208 84
TLM 209- B3
TLM 210~ B4
TLM 211- B4
TLM 213~ B4
TLM 214- B4
TLM 219 Ba*
TLM 229- a4
TLM 230- Ba
TLM 233- 24
TLM 245 B4*, B4
HEA 007 B4
HEA 012 Ba
HEA 033 sd
HEA 035 B4
HEA 038 B
HEA D81 B4
HEA 137 B4
HEA 174 B4
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TABLE § (Continued)

Direct Zone(s) Indirect Zone(s) Ho Impact Zone
Impact Impact

HEA 181~
HEA 182-
HEA 183
HEA 184
FAl 070
FAl 089
FAl 169
TY0 014

2EEEREEEER

* Adjacent to Reser.oir
= Listed under mora than one impact category
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United States Department of the Interior
SNATIONAL PARK SLRVICL

~LASEA REGIONAL OFFICE
FEIE G ot Sneet, Roam 107

1122 (ARO-CCR) SEF Yo e33

Dr. E. Jsmes Dixon, Curator of Archeology
University of Alaska Musecs
Fairbanks, Alaska 59701

Dear Dr. Dixon:

1 have reviewed your draft report entitled "Susitna
Hydroelectric Cultural Resocurces -- Impact Assessment® and find
it 2 very fine piece of work. Recognizing that this draft is
but one section of a larger report desling with sice
significance analysis and a proposed mitigation and praservation
plan for the project zrea, it is a detailed and well thought out
impact analysis. 1 have the following general scvggestions for
you that may prove useful in succeeding revisions (I have left
minor editing to your devises):

--The impact assessxent se¢ction of the report sheould
explicity identify that it is one section of a larger
report covering site significance and mitigation planning.
Otherwise, professionals and managers alike could, seeing
this document by itself, perceive of the impact as=essment
as incomplete for federal preservation planning purposes.

-=-When the assessment of site significance is dore, evaluate
the sites in the project area using defensible,
professional significance criteria identifying research
potentials, and tie these to requirements of the Nationasl
Register of Historic Places. It is important to jdentify
which properties are important, individcally, for potential
National Register listing, and those groups of sites that
may qualify as a districr or districts.

I look forward to sSeeing your draft rcport sections for site
significance analysis <n! reco=sendations for
_mitigaticn/preservaticn planning.

Regional Archeclogist








