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Executive Summary

The 6 Mile and Canyon Creek Landscape Analysis is part of a continuing process to
consolidate available information on the watersheds of the forest and assess resource
trends within the watersheds over time. The document is intended to be used as a tool to
better understand the functioning of resources within the watershed, the changes that have
occurred, and the range of management possibilities for the future.

The Landscape Analysis has four chapters. Chapter 1 explains the process used for
developing the analysis. It also provides an overview of the resources and history of the 6
Mile and Canyon Creek Watershed.

Chapter 2 evaluates historic/social, physical, and biologic resources within the 6 Mile and
Canyon Creek Watershed in greater detail. This chapter examines both “reference” and
“current” resource conditions within the watershed. “Reference” conditions consider both
the period before 1895 (when gold miners first entered and began to settle in the area), and
to the present.

The Chapter 2 resource evaluations provide a compendium of information and data on the
6 Mile and Canyon Creek Watershed gathered from a wide variety of sources.
Information sources are referenced at the end of each resource section. Where possible,
we have evaluated the quality of the data, and attempted to interpret trends for resource
change within the watersheds.

Chapter 3 identifies key issues and questions developed over the course of the analysis.
Chapter 3 also highlights resource information gaps identified during the analysis, and
possible techniques to obtain missing information.

Chapter 4 presents and discusses a number of recommendations for the various resources
and can be used as a tickler possible projects in outyear planning. This document is not a
decision making document and each suggested project requires NEPA.

The 6 Mile and Canyon Creek Landscape Analysis compiles, synthesizes, and interprets a
large volume of information gathered from numerous sources. Additional information,
data and concepts have undoubtedly been overlooked and could likely add to and enrich
the content of this document. In this context, we hope to maintain the landscape analysis



as a “living” document, so that additional relevant information may be incorporated into
the document..



CHAPTER 1- INTRODUCTION AND CHARACTERIZATION

1. Overview of Landscape Analysis

Landscape analysis is used to characterize the human, aquatic, riparian, and terrestrial
features; and conditions, processes, and interactions within a watershed. It provides a
systematic way to understand and organize ecosystem information. In so doing, landscape
analysis enhances our ability to estimate direct, indirect, and cumulative effects of our past
management activities and guide the general type, location, and sequence of appropriate
future management activities within a watershed.

Landscape analysis is essentially ecosystem analysis at the watershed scale. It provides a
watershed context for fish and wildlife protection, restoration, mitigation, and
enhancement efforts. Understandings gained through watershed analysis are critical to
sustaining the health and productivity of natural resources. Healthy ecological functions
are essential to maintain and create current and future social and economic opportunities.

Federal agencies conduct landscape analyses to shift their focus from species and sites to
ecosystems. Working at this scale, we can better understand the overall consequences of
potential management actions. Use of the watershed scale allows for selection of a well-
defined land area with a set of unique features. Watershed boundaries define a system of
recurring physical processes, and a collection of dependent plants and animals. Aguatic
resources are particularly well suited to evaluation at the watershed scale.

Landscape analysis is not a decision making process. Rather it is a stage setting
process. The results of watershed analysis establish the context for subsequent decision-
making processes, including planning, project development, and regulatory compliance.

The results of watershed analysis can be used to:

e Assist in developing ecologically sustainable programs to provide for water, fish and
wildlife habitat, recreation, and other commodities.

o Establish a consistent, watershed-wide context for project level National
Environmental Policy Act (NEPA) analyses.



o Establish a watershed context for evaluating management activity and project
consistency given existing plan objectives.

2. Process and Document Organization

The document is organized around the three primary steps in the process: core topic
analysis, answers to key question, and recommendations.

Chapter 2 presents the analysis of core topic areas, as identified in Ecosystem Analysis at
the Watershed Scale: Federal Guide for Watershed Analysis (USDA, USDI 1995). The
core topic questions focus the basic analysis on ecological conditions, processes, and
Interactions at work in the watershed. Current and reference conditions and future trends
are examined for each core topic area. The core topics address the major ecological
elements that are common to watersheds. This is the basic analysis addressed in all
watershed analysis documents. The level of detail for each core topic is based on
watershed specific issues.

Chapter 3 identifies key questions and issues for a spectrum of resources and activities
within the Six Mile/Canyon Creek Watersheds. This chapter identifies information we are
lacking in order to make good resource decisions, and where possible, ways of obtaining
that information. The chapter includes some recommendations for management within the
watershed.

Chapter 4 presents a variety of mitigation and enhancement measures that have arisen and
been discussed over the course of developing this watershed analysis. The measures are
presented mostly as initial ideas and opportunities. All of the listed measures would
require further evaluation and design in order to be considered for implementation.

3. Characterization of the 6 Mile/Canyon Creeks Watershed

A. Geographical Setting

The Sixmile/Canyon Creek Landscape Analysis area lies in the northern portion of
Alaska’s Kenai Peninsula, in the Kenai Mountain Range about 30 miles southeast of
Anchorage (figure 1.111.A-1). The analysis area is bounded by Turnagain Arm and the
Chugach Mountains to the north, the Kenai Mountains to the east and south, and the
Resurrection Creek watershed to the west. The analysis area lies within the Seward and



Glacier Ranger Districts of the Chugach National Forest and includes the town of Sunrise,
Alaska at the mouth of Sixmile Creek. The analysis area includes Sixmile Creek and its
two main tributaries, Canyon Creek and East Fork Sixmile Creek. The Seward Highway
follows East Fork Sixmile Creek and Canyon Creek, and the Hope Highway follows lower
Sixmile Creek, making a majority of this area easily accessible to the public and popular
for many forms of recreation. This area was also a lucrative mining district, containing
both placer and lode deposits of gold.

Figure 1.III.A-1: Location of the Sixmile/Canyon Creek analysis area.
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6 Mile and Canyon Creek Watershed’s Physical Character

B. Sixmile/Canyon Creek Watershed Morphometry

The Sixmile/Canyon Creek analysis area covers approximately 176,019 acres (275 square
miles) of mountainous terrain and deep valleys (figure 1.111.B-1). The analysis area
consists of a total of 30 6"-level subwatersheds draining into Sixmile Creek and its two



main tributaries, Canyon Creek and East Fork Sixmile Creek (figure 1.111.B-2, table
1.111.B-1).

The Sixmile, East Fork Sixmile, and Canyon Creek valleys are glacially carved U-shaped
valleys with steep valley sides leading abruptly to high peaks between 3000 and 5500 feet
high. Many short tributaries drain the steep, mountainous, glacially sculpted landscapes.
Much of Canyon Creek lies within a deep gorge incised into the glacial valley floor, and
both Sixmile Creek and East Fork Sixmile Creek flow through wide valleys containing
short, constricted gorges. Small remnant glaciers and permanent snowfields remain
throughout the higher elevations of the watershed, covering approximately 6770 acres
(10.6 square miles), or 3.9% of the analysis area.

The Sixmile/Canyon Creek watershed flows toward the north, and the aspects of the main
channels and tributaries are predominantly north, east, and west. The watershed exhibits a
dendritic drainage pattern. Lakes cover a total of 528 acres (0.3%) of the analysis area.
Summit Lake, covering 243 acres, and Lower Summit Lake, covering 50 acres, are
situated at about 1300 feet in elevation near the headwaters of Canyon Creek. Bench
Lake, covering 94 acres, lies at about 1500 feet in elevation near the summit of Johnson
Pass. Each of these natural lakes was created by the damming effect of alluvial fans.
Many small glacially formed lakes are scattered throughout the analysis area, generally
formed within cirque basins or by terminal moraine deposits.

Figure 1.II1.B-1: Sixmile Creek watershed, looking south up Sixmile Creek and Canyon
Creek from Turnagain Arm.




Figure 1.ITL.B-2: Sixmile/Canyon Creek analysis area watersheds and subwatersheds.
Stream and watershed data from USDA Forest Service. Stream data updated 1998,

watershed data updated 1997.
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Table 1.II1.B-1: Characteristics of watersheds and subwatersheds in the Sixmile/Canyon
Creek analysis area.

Drainage Area | Approx | Approx
Max Min
Subwatershed mi’ acres | elevation | elevation
(ft) (ft)
Sixmile Creek Lower Watershed: 60.1 mi* (38,471
acres)
Turnagain A 7.00 4,481 4600 0
Sixmile Creek Lower 20.37 | 13,038 4600 0
Connoly Mine 1.61 1,028 2550 0
Mt Alpenglow North 6.18 3,956 4800 0
Falls 1 8.77 5,613 4800 60
Walker Creek 8.67 5,550 4500 150
Boston Bar 7.51 4,804 4500 150
Canyon Creek Watershed: 90.9 mi® (58,182 acres
Donaldson Creek 9.26 5,928 5079 400
Canyon Creek 12.07 7,725 5000 400
Pass A 6.44 4,122 4762 730
Fresno Peak East 4,76 3,045 4000 730
Fresno Creek 6.20 3,971 4687 1160
Colorado Creek 9.87 6,317 4982 1300
Lower Summit Lake West 1.80 1,152 4100 1160
Upper Canyon Creek 9.87 6,318 5000 1160
Juneau 2 5.22 3,343 5000 1400
Mills Creek 20.04 | 12,823 5200 1150
Timberline Creek 5.37 3,438 4800 1400
East Fork Sixmile Creek Watershed: 124.0 mi® (79,366
acres)
Gulch Creek 14.45 9,250 4900 400
E Fork Sixmile Creek NW 3.53 2,260 4000 400
E Fork Sixmile Creek NE 6.67 4,270 4900 440
Silvertip Creek 6.14 3,928 5000 530
East Fork Sixmile Creek S 2.57 1,642 3800 530
East Fork 19.20 | 12,291 4900 640
Tincan Creek 4.28 2,137 4600 950
Lyon Creek 5.81 3,720 4700 950
Center Creek 21.93 | 14,032 5575 650
Bench Creek 25.69 | 16,444 5575 650
Lynx Creek 7.33 4,690 4600 650




| Groundhog Creek 6.41 | 4,101 4800 900

TOTAL 275.0 ]176,019

As classified by ecological subsection, a total of 104,490 acres (59.4%) of the analysis
area lie within the Western Kenai Mountain Subsection of the Kenai Mountain Section
(Davidson, 1997; USDA Forest Service, 1997) (figure 1.111.B-3). This subsection is
characterized by rounded mountains shaped by frost in a relatively cold and dry climate,
and large valleys created by glaciers originating in the Eastern Kenai Mountains
Subsection. A total of 63,888 acres (36.3%) of the analysis area lie within the Eastern
Kenai Mountain Subsection of the Kenai Mountain Section. This subsection is
characterized by relatively jagged mountains, many containing alpine glaciers, and glacial
alpine valleys containing substantial glacial till and outwash deposits. A total of 7641
acres (4.3%) of the analysis area lie within the Turnagain Arm Subsection of the Kenai
Mountains Section. This subsection is adjacent to Turnagain Arm and includes broad
glacial outwash plains and wetlands, and steep, rocky, glaciated sideslopes.

Figure 1.1I1.B-3: Ecological subsections of the Sixmile Creek watershed. Data from
USDA Forest Service, updated 1997. Subsections were based on general biotic and
environmental factors and were delineated with a minimum cell size of five acres.
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Elevations in the analysis area range from sea level at the mouth of Sixmile Creek to 5575
feet at Bench Peak in the southeast portion of the watershed. Of the 176,019 acres in the
analysis area, only 12.2% of the area is less than 1000 feet in elevation, and the majority of
the area lies between 1000 and 4000 feet in elevation (figure 1.111.B-4). Hillslope
gradients within the analysis area range from 0% to greater than 100%. Only 20.7% of the
watershed area consists of slopes less than 20%, and the majority of the watershed consists
of slopes between 20% and 80% (figure 1.111.B-5).

Figure 1.1I1.B-4: Distribution of watershed area by elevation. Data from USDA Forest
Service.
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Figure 1.II1.B-5: Distribution of watershed area by slope. Data from USDA Forest
Service.
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Creek and its two tributaries, Canyon Creek and East Fork Sixmile Creek. Only 22% of



the streams in the analysis area are at elevations less than 1000 feet, and the majority of
streams are between 1000 and 3000 feet in elevation (figure 1.111.B-6).

Figure 1.I11.B-6: Distribution of stream miles by elevation. Data from USDA Forest

Service.
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Streams in the Chugach National Forest were classified using a system developed by the
Tongass National Forest (USDA Forest Service, 1992), and classifications were based on
aerial photography and field verification (figure 1.111.B-7, table 1.111.B-2). The majority
of the channels in the Sixmile/Canyon Creek analysis area (68%) are in the High Gradient
Contained process group (HC). These headwater mountain slope channels generally have
gradients greater than 6% and act as primary sediment source zones with high stream
energy that enables them to transport large sediment loads during high flows. Many of
the larger tributaries to Canyon Creek, East Fork Sixmile Creek, and Sixmile Creek are
predominantly Deeply Incised Upper Valley channels (HC3). The lower reaches of many
of these tributary channels are classified as Shallowly to Moderately Incised Footslope
channels (HC2). The uppermost tributaries throughout the watershed are classified as
Shallowly Incised Very High Gradient channels (HC5) and Deeply Incised Mountain slope
channels (HC6). 9.2% of the channels in the Sixmile Creek watershed are in the Flood
Plain process group (FP). These channels generally have gradients less than 2% and
occupy the lowlands of larger valleys, allowing for alluvial deposition in the floodplains
during high flows. 8.2% of the channels are in the Moderate Gradient Mixed Control
process group (MM). These channels generally have gradients ranging from 2% to 6%,
and sediment deposition and floodplains are limited.



Figure 1.II1.B-7: Stream classification in the Sixmile/Canyon Creek analysis area. Data
from USDA Forest Service, updated 1998. Streams were delineated from 1:31,680 USGS
orthophoto quadrangles, and channel types were assigned based on aerial photography and
field verification, using the Tongass National Forest classification system (USDA Forest
Service, Alaska Region, 1992). See Table 1.II1.B-2 for tabulation of stream miles.
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Table 1.I1L.B-2: Channel types within the Sixmile/Canyon Creek analysis area.

A

o 1 2 4 Miles

YWatersheds
AF1
AF2
ES4
FP3
FP4
FP5
GO4
GOS5
HC2
HC3
HC4
HCS
HCE
HC9
LC2
MC1
MC2
MC3
MM 1
MM 2
PA1
PAS

Classification system from USDA Forest Service, Alaska Region (1992). Data from

USDA Forest Service, updated 1998.



. Stream % of
Code Channel type description miles total
AF1 | Moderate Gradient Alluvial Fan Channel 2.17 0.51
AF2 | High Gradient Alluvial Cone Channel 9.29 2.20
ES4 | Large Estuarine Channel 1.03 0.24
FP3 | Narrow Low Gradient Flood Plain Channel 12.10 2.87
FP4 | Low Gradient Flood Plain Channel 9.09 2.16
FP5 | Wide Low Gradient Flood Plain Channel 17.53 4.16
GO4 | Moderate Width Glacial Channel 2.05 0.49
GO5 | Cirque Channel 3.24 0.77
HC2 | Shallowly to Moderately Incised Footslope 63.69 15.10
Channel
HC3 | Deeply Incised Upper Valley Channel 111.64 26.47
HC4 | Deeply Incised Muskeg Channel 2.09 0.50
HC5 | Shallowly Incised Very High Gradient Channel | 45.26 10.73
HC6 | Deeply Incised Mountainslope Channel 62.42 14.80
HC9 | High Gradient Incised Glacial Torrent Channel 2.94 0.70
LC2 | Moderate Gradient Contained Narrow Valley 17.41 4.13
Channel
MC1 | Narrow Shallow Contained Channel 0.97 0.23
MC2 | Moderate Width and Incision, Contained 0.57 0.13
Channel
MC3 | Deeply Incised Contained Channel 10.40 2.47
MM1 | Narrow Mixed Control Channel 27.56 6.54
MM2 | Moderate Width Mixed Control Channel 6.90 1.64
PA1 | Narrow Placid Flow Channel 6.51 1.54
PA5 | Beaver Dam/Pond Channel 2.07 0.49
L | Lakes 4.77 1.13




TOTAL| 4217 | 100 |

B. Fisheries

Streams in the analysis area were also classified by their fish habitat stream class values
(figure 1.111.B-8, table 1.111.B-3), using the classification system developed by the
Tongass National Forest (USDA Forest Service, Alaska Region, 1992). Streams were
classified based on aerial photography and field verification. The majority of the streams
in the Sixmile/Canyon Creek analysis area (52.5 %) are Class Il streams, or high gradient
headwater streams that do not support fish habitat. The lower portions of the smaller
tributary streams, as well as the larger tributaries of Canyon Creek, East Fork Sixmile
Creek, and Sixmile Creek are generally Class Il streams, or steep streams that contain
resident fish populations. Only the largest streams in the analysis area are Class | streams,
or those that have anadromous stream habitat. The only Class | streams in the
Sixmile/Canyon Creek analysis area are Sixmile Creek, Canyon Creek, East Fork Sixmile
Creek, Granite Creek, Center Creek, and Bench Creek.

Table 1.111.B-3: Fish habitat stream classification (USDA Forest Service, AK Region,
1992) in the Sixmile/Canyon Creek analysis area. Data from USDA Forest Service,
updated 1998.

Miles | Percent
Class Description of of total
stream
Class | Streams wi_th anadromous or adfluvial lake and 628 14.9
stream habitat
Streams with resident fish populations.
Generally steep (6-15% gradient), can include
Class Il streams from 0-5% gradient without 137.4 32.6
anadromous fish
Streams with no fish populations that have
Class Il | potential water quality influence on 221.5 52.5
downstream aquatic habitats




Figure 1.I11.B-8: Fish habitat stream classification in the Sixmile/Canyon Creek analysis
area. Data from USDA Forest Service, updated 1998. Streams delineated from 1:31,680
USGS orthophoto quadrangles, and channel types assigned based on aerial photography
and field verification using the Tongass National Forest classification system (USDA
Forest Service, Alaska Region, 1992). See Table 1.I11.B-3 for channel type descriptions.
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C. Regional Geology

The assessment area lies within the Upper Cretaceous Valdez Group metamorphic
sequence of rocks (Tysdal and Case, 1979). This group crops out in the western and
northern portions of the Chugach National Forest as an arcuate-shaped band of rocks
consisting primarily of a slightly metamorphosed, steeply dipping, marine clastic (flysch')
sequence. These rocks formed from sediments deposited by turbidity currents in a marine
environment. Later they were swept into a subduction trench and metamorphosed. These
rocks are speculated to have accreted to the southern Alaska mainland during late
Cretaceous and early Tertiary time (Hoekzema, 1986). The thickness of the VValdez Group
Is unknown, but is believed to be at least several miles thick.

Winkler and others (1984) reported that the deformation and metamorphism of the Valdez
Group occurred between 65 and 50 million years ago. The metamorphic grade of VValdez
Group rocks ranges from prehnite-pumpellyite to amphibolite facies, with rocks of the
lower greenschist facies being widespread and particularly well displayed in pelitic or
volcanic sequences.

Two prominent sets of faults occur in Valdez Group rock. Regionally, the most apparent
occur as relatively widely spaced (several miles) north-northeast striking steeply west-
dipping, longitudal faults. These faults are diagonal-slip faults. The other prominent set
of faults is the smaller, closely spaced (hundreds of feet) parallel faults (shear zones) that
are recognized throughout the area. Locally, older faults occur as relatively close-spaced
(50 to 500 feet) west- to northwest-striking, steeply dipping transverse faults.

D. Local Geology

Bedrock in the assessment area is Upper Cretaceous Valdez Group metasedimentary rock
(Kv) (Attachment 1); it is composed of rhythmically interbedded slate and greywacke.
Slate is particularly abundant in a belt several miles wide that trends roughly northeast
through Gilpatrick Mountain toward Bird Point (Tysdal and Case, 1979). In the
southwestern portion of the assessment area a felsic dike known as the Gilpatrick Dike
intrudes the Valdez group. It is exposed intermittently and is as much as 15 feet wide in
places. The Gilpatrick Dike trends generally northeasterly and is roughly parallel to
Canyon Creek. The dike is associated with a number of lode gold prospects and
occurrences in the area. The Mascot dike outcrops at the S-263 site, shown on Attachment

L A collection of marine sediments shed by a rising mountain chain as it is uplifted and eroded. The sediments are mainly silt
and sand.



1 west of the Gilpatrick Dike and in the southwest portion of the assessment area.
Geology, lode prospects and one lode mine are shown on Attachment 1.

A large, active area of mass wasting exists along the Juneau Creek, on the north side of
Juneau Creek just upstream of its confluence with Mills Creek (Figure 2). Seasonal high
water flows erode the toe of the steep, unstable slope. Spring freeze-thaw cycles and soil
saturation from snowmelt in the upper layers of the slope cause mudflows into Juneau
Creek. These naturally occurring mudflows greatly increase the turbidity of Mills Creek
and Canyon Creek downstream at times. The erosion in this area is affecting an old
mining access road that just this year (2002) has been closed to vehicle traffic.

re 2. Looking down a steep
e into Juneau Cree{_gi.,
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Unconsolidated Quaternary-age surficial deposits (Attachment 1) consist predominantly of
alluvium deposited by nonglacial streams and outwash deposited by glacial melt water
(Nelson and others, 1985). They consist of sand and gravel; terminal, lateral, and ground
moraines composed of unsorted deposits of boulders, cobbles, gravel and sand left by the
retreat of alpine, valley and regional glaciers; and talus and landslide deposits consisting of
coarse angular rock debris derived from adjacent bedrock. Alluvial deposits occur
primarily along Canyon, East Fork, Granite, Center, Bench, Sixmile, and Mills Creeks.



These alluvial deposits are potential sources of sand and gravel, and in some places, placer
gold. Major placer gold producing streams are shown on Attachment 2.



The Valdez Group is known to host small high-grade lode gold deposits, and streams
draining the unit commonly contain auriferous® gravels. Copper nuggets occur at Lynx
Creek; this is the only known copper occurrence within the Valdez Group. Mineral
materials consisting of rock and gravel are common and have been extracted along the
road corridor in numerous locations. Gravel has been used for road and other general
construction purposes. Slate rock has been used as decorative building stone and for
walkways. No leasable minerals such as oil and gas are known to exist. Then Valdez
Group is not known to host these types of deposits. Deposits that occur in the assessment
area are discussed in detail in the sections below.

2 gold-bearing



Attachment 1. Geology, Lode Gold Mines and Prospects of the
Sixmile/Canyon Creek Landscape Assessment Area

/

$-259 — Colorado

S-263 ~ Mascot; Iron Mask
S-264 -

S-265 — Fresno 1 & 2: June Mine
S-266 — Shell Mine

S-267 — Teresa 1-6

S-268 — Seward Gold; Telluride
$-271 - Brewster

S-272 — Ready Bullion

S-275 — Gilpatrick (different than Gilpatrick Mine)
S-276 - Hillside

S-280 - Julia; Silvia

(From Jansons and others, 1984)

Kv - sedimentary
rocks, undivided

Qs — Unconsolidated
surficial deposits




E. Cultural and Mining History

Figure 3. This photo is Wible on Canyon Creek, 1904. Photo shows high gravels on
the right. The trestlework formerly carried a flume.

The first attempt to develop the mineral resources of Alaska was made in 1848 by Peter
Doroshin, a Russian mining engineer, who was sent from St. Petersburg by the Russian-
American Company to examine Baranof Island and the Cook Inlet Region. After the
original placer discovery in 1848, Doroshin did further exploration along the Kenai River
in 1850 and 1851, but was not successful in locating economic deposits of gold.
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Fiure 4. East Fork Sixmile Creek in 1904. Wing dam on right. Moffit, 1906

In about 1888, placer gold was discovered in the Turnagain Arm field by a man named
King who reportedly found gold near Hope. Gold was subsequently discovered on Palmer
Creek in 1894. These discoveries led to prospecting on neighboring streams and in 1895,
claims were staked on Mills Creek. Mr. Mills at the same time staked ground at the forks
of Sixmile Creek. Another notable discovery in 1895 was made on Lynx Creek. About this
time an assemblage of miners formed the Sunrise mining district and elected a local
recorder. A few years later this recording precinct was united with the older Turnagain
Arm district and the books of the recorder were removed to Seward, where they currently
reside. Discoveries in1896 on both Mills and Canyon Creeks brought a rush of
prospectors to the area, and on Canyon Creek alone, 327 men were engaged in mining that



year. The first rush of prospectors into the area was said to be several thousand, some state
as high as 3,000. A second rush into the Turnagain Arm field took place in 1898. This was
partly an overflow from the Yukon stampede and was not entirely due to successes on
Resurrection and Sixmile Creeks. Most of the first men who entered the field were
experienced miners. On the other hand, most of the latecomers were inexperienced in any
kind of mining. According to Moffit, 1906, “It is doubtful if there is any other part of
Alaska where time and money have been wasted in a more enthusiastically ignorant
manner or concerning which stockholders in mining companies have been more utterly
misled than some places on the Kenai Peninsula. The field did not justify the presence of
any such number as came and disappointment was the only result possible for most of
them.”

Following the gold “rush” around the turn of the century and the initial surge of gold
production, mining activity and production decreased quickly. This was due to the fact
that the deposits which could be easily worked profitably by hand methods were exhausted
and also due to the small size of higher grade deposits which were usually confined to the
channels of the present day stream courses. Substantial amount of lower grade stream
placer and low-grade glacial deposits remained but these required the development of
hydraulic mining systems and considerable capital investment. By 1908 there were
approximately 50 men working on 10 claims in the area. In 1931 only 20 men worked
mines in the Moose Pass and Hope Mining Districts. The town of Sunrise had dwindled to
a population of 2 people by 1930.



Attachment 2 - Major placer deposits in the
Sixmile/Canyon Creek Landscape Assessment Area




LLode Gold

A. Geology and Deposit Types
The origin of gold-quartz vein deposits is controversial among geologists working in the
assessment area and other greywacke-slate terranes similar to the Valdez Group.
Numerous investigators have attempted to relate such deposits to orogenic® related
magmatic® events; others argue that they can be related to metamorphic® processes. Gold
is hosted in quartz veins related to intrusive felsic® bodies (Gilpatrick Dike) and other
gold-quartz veins show no such relationship. However, nearly all types of epigenetic’
gold-quartz vein deposits are restricted to rock with a low to moderate degree of
metamorphism (greenschist to amphibolite facies). There are three primary types of lode
gold deposits within the assessment area. These are discussed in detail below.

Type 1. Quartz-carbonate veins hosted by fractured felsic dikes occur in the Summit Lake
and Hope areas. Sulfide mineral content is low and generally makes up to 3% of the
quartz and includes arsenopyrite, pyrite chalcopyrite, galena, sphalerite, and pyrrohite.
Arsenopyrite occurs in the dike rock. Gold is primarily associated with galena and
sphalerite. Gold grade tends to be low but locally may be high grade. The Gilpatrick
Mine (S-253°%) is the only producer of this deposit type. It is located on the west side of the
Seward highway within 2-3 miles south of the assessment area. Prospects of this deposit
type include Fresno 1 and 2 (S-265), Mascot and Iron Mask (S-263), Colorado Group (S-
259), Independence (S-264), Gilpatrick (S-275), and Shell Mine (S-266); prospects are
shown on map in Attachment 1. (The Shell Mine is not actually a mine; it has had no
production but has been named “Shell Mine”).

Type 2. Quartz-carbonate veins spatially associated with but not in contact with felsic
dikes occur within the Summit Lake and Hope areas. Sulfide content ranges from 1% to
2% and includes arsenopyrite, galena, sphalerite, pyrite, and chalcopyrite. Gold is
primarily associated with galena. Gold grade tends to be high, but the deposit size is small.
Production has occurred from the Ronan & James, and Oracle Mines; both are within 2-3
miles south of the assessment area. One such prospect is Hillside Quartz/Frenchy Creek
Mine (S-276). (Frenchy Creek Mine is the name but it is not actually a mine; it has had no
production.)

* mountain-building

* pertaining to magma or molten rock

> to change, processes such as heat or pressure which alter rock composition and/or structure

® light colored intrusive rock consisting mainly of feldspar and quartz

" produced on or near the earth’s surface

® This id number is from a 1984 BuMines published report, “Mineral Occurrences in the Chugach National Forest, Southcentral
Alaska” by Jansons and others.



Type 3. Quartz veins not spatially associated with dikes or stocks and with low sulfide
content occur within the assessment area and in the Moose Pass area. The sulfide mineral
content is low, usually less than 1% and includes arsenopyrite, galena, chalcopyrite, pyrite
and sphalerite. Grade is generally high but deposit size is small. Several properties had
production; the largest producer was the Crown Point mine with 3,125 ounces of gold and
634 ounces of silver. One of the producers (Brewster, S-271) is within the assessment
area. A prospect within the assessment area of this deposit type is Seward Gold (S-268)

Type 4. Quartz and/or quartz-carbonate veins containing high silver values with little gold
occur in the Gulch Creek area. Sulfide minerals locally make up to 25% of the vein and
include galena, stibnite, sphalerite, chalcopyrite, arsenopyrite, and pyrrohite. Veins occur
in slate and metagraywacke and some are associated with felsic dikes. There are no
producing properties of this deposit type. An occurrence of this deposit type is Gulch
Creek No. 1 (S-281).

B. Mining and Production History
The first lode claims on the Kenai Peninsula were located during 1896 in Bear Creek,
Palmer Creek, Sawmill Creek and Summit Creek. The majority of lode discoveries in the
vicinity were made in the early part of the 19" century. Gold production from the lode
claims has not been large. The most recent lode gold production in the Chugach National
Forest was in the 1930s and 1940s when records show that gold was sold to the U.S. Mint
at Seattle. There has been little or no lode gold mining activity since 1956.

There are 11 lode gold prospects® known in the literature within the assessment area, but
only one past producer (Attachment 1). The Brewster mine (S-271) produced a reported 5
— 10 ounces of gold in 1926. Wimmer (1926) reports, “The deposit offers absolutely no
encouragement for further development.” The mine is located at an elevation of 1,780
feet near the confluence of Groundhog and Bench Creek. The workings consist of a 65-
foot-long adit and improvements include of a small mill. An overgrown trail is visible
from the air, along Groundhog Creek for about %2 mile.

There are several lode gold mines™ near the assessment area. One of these is the Kenai Lu
(Kirsten 1 and 2). This mine consists of a 60- to 70-foot-long adit, which produced
twenty-five ounces of gold in 1906. Within 5 miles south of the assessment area, there are
two lode mines: the Gilpatrick Dike mine and the Heaston-Oracle mine. The Gilpatrick
Dike mine has 500 feet of workings with a recorded production of 3,405 ounces of gold

% Sites with workings such as adits and shafts, but with no production are “prospect(s)”.
10 The term “mine” as used here means that there has been production.



and 1,099 ounces of silver. The patented Heaston-Oracle mine has a reported production
of 1,274 ounces of gold and 256 ounces of silver.

F. Recreation

Recreationists utilize portions of the analysis area, with some areas being used more than
others, and due to steep terrain some areas are utilized solely for scenery viewing. The
used areas are in the form of hikers, backpackers, campers, recreational gold panners,
bicyclists, horseback riders, hunters, fishermen, highway sightseers, cross-country skiers,
recreation cabin users, and snowmachiners. These uses are generally restricted to a very
limited area in direct association with the Johnson Pass, Summit Creek, and Guich Creek
Trails, rafting on the Sixmile Creek, the Tenderfoot, Granite Creek and Bertha Creek
Campgrounds, as well as the popular Turnagain Pass Winter Sports Area, the Recreational
Gold Panning area along the Sixmile Creek, recreation use at Manitoba Cabin, rafting of
the Sixmile Creek, and scenic viewing/driving along State Highway 1 and Forest Highway
14. The analysis area also has unknown historic and prehistoric archaeological resources
that will need to be protected. The Seward RD is also in the early stages of planning for
the reconstruction and construction of the Iditarod National Historic Trail (Iditarod NHT),
which will bisect the planning area with potential locations utilizing the Johnson Pass Trail
and areas along State Highway 1.

Trails:

A portion of the Johnson Pass Trail is within the analysis area. There are approximately
nine miles and one trailhead associated with this trail. A small portion of the Summit
Creek Trail is within this analysis area. This consists of the trailhead and approximately Y2
mile of the trail.

The Gulch Creek Trail was developed by miners to access claims up Gulch Creek. The
trail begins on the north side of Sixmile Creek and climbs along the southwest side of
Gulch Creek leading up the valley for approximately one mile. Old mining structures still
used by claimants are located about one mile up Gulch Creek on the east side of Gulch
Creek. There is a new bridge accessing the trail, which spans the East Fork Sixmile Creek,
which was installed in the summer of 2002. A new trailhead is currently being considered
for this trail.

The Sixmile Creek access trails have been developed over many years. Some have been
brushed out recently to provide access to the creek below several rapids. These are used
primarily by rafters (commercial and private) for scouting water levels and for ground



support while rafts go through the rapids. Two of the trails are very steep and ropes have
been put in by outfitter guide companies to descend into the 3" canyon.

There are also seven other lesser-identified trails within the planning area. These trails
were previously identified and named in a historic document (Summit Lake Recreation
Area, date unknown) located on the Seward Ranger District. They are identified as the
Summit Lodge Trail, Fresno Mining Trail, Southeast Slope, Whitey’s Trail, Pass Creek
Wedge, Frenchy Creek Area, and the Clinton Creek Shield. Many of these are believed to
be only cross-country type of trails that can be accessed after significant snowfall, but are
not physically established trails on-the-ground. It would be interesting to try to re-locate
and/or reestablish these trails utilizing the descriptive locations identified in the above
referenced document.

Campgrounds and Dispersed Recreation:

There are three developed campgrounds within the analysis area, Tenderfoot, Granite
Creek, and Bertha Creek Campgrounds. Tenderfoot Campground consists of a boat
launch, one double pit toilet, one hand pump for potable water, and 27 individual
campsites. Granite Creek Campground consists of one double pit toilet, one hand pump
for potable water, and 18 individual campsites. Bertha Creek Campground is similar in
nature with one double pit toilet, one hand pump for potable water, and 12 individual
campsites. All of the campsites within all three campgrounds consist of a small spot for
trailer/truck combination, as well as a picnic table and fire-ring for cooking. There are
numerous areas of dispersed recreation within the analysis area. Primarily they are located
along the Sixmile Creek as well as turnouts along both major highway systems and the
Mills Creek road. State lands are also being impacted by dispersed use, especially under
the Canyon Creek Bridge.

There are some opportunities for dispersed recreation along within the analysis area.
People use pullouts and powerline access roads to get off the highway and picnic or camp.
Some of the more popular sites for dispersed camping have an accumulation of toilet paper
and human waste in the woods surrounding the sites. None of these sites have any
developed sanitation facilities. Pullouts along Turnagain Arm and the Scenic Byway are
popular scenic viewing and picnic locations. During summer months, many people
including outfitter guide companies utilize the interior highways for day trips on mountain
bikes.

Turnagain Pass:
The Turnagain Pass Winter Sports Area (Turnagain Pass WSA) is a very popular attraction
for both summer and winter use. It is also a very popular and needed rest stop along State




Highway 1. The Glacier RD manages it, however it falls within this watershed analysis
project area. In general the area is managed for hiking, sightseeing, wildlife viewing,
berry picking and wild flower viewing during the summer months. There is limited off
highway use utilizing some native material two-track roads, which are mostly user created.
Very little long term camping occurs in this area during the summer, however it was
observed that in the summer of 2002, there were quite a few recreational vehicles camping
in the paved parking lot on the southeast side of the highway.

During the winter months, both cross country skiers and snowmachine users heavily utilize
Turnagain Pass WSA. The north side of the highway is designated for motorized winter
use and the south side of the highway is designated for cross-country and other non-
motorized use. This differentiation seems to be working out very well. However the
restroom facilities at this site are still in need of replacement.

Recreational Gold Panning:

The Sixmile Creek valley was the focus of intense placer mining activity during the
Turnagain Arm Gold Rush in the late 1800’s and early 1900°s. The creek valley was also
a transportation corridor to the community of Sunrise from the Johnson Military Road
from Moose Pass and Seward. The mining activity is still evident within the analysis area
and is limited to prospect pits and evidence of water diversion for use of hydraulic mining.
Continued use of the area by people over the past 75 years has resulted in limited artifacts
and other types of cultural features. Various cultural surveys have been done in the past
20 years in response to proposed project activities and placement of recreation facilities
along Sixmile Creek. To a lesser extent most of the other streams that feed into the
Sixmile Creek were also mined and they continue to produce some gold even today.

There is one recreational gold panning area within the analysis area. It is located along the
western shore of Sixmile Creek between the Hope Highway turnoff and the community of
Sunrise, along Forest Highway 14. The panning area starts at the southern boundary of
Section 10 (where the creek enters the section), T.8N., R1W., and it terminates at the
northern boundary of Section 22 (where the creek leaves the section), T.9N., R1W. Gold
panning is only allowed on the western bank of the creek, and from the water line to below
the water surface. No surface or stream bank disturbance is allowed.

Some conflicts have arisen in the past between recreational miners, mine claimants and the
other river users over the issues of mining the banks, using wires across the river for
mining access to the east side of Sixmile Creek, and general access to the river. A
recreational mining plan was developed in 1996 for Resurrection Creek and Sixmile Creek



to address these areas of conflict and to outline objectives for managing this use and for
monitoring the resources.

Recreational Cabin:

There is one recreational cabin within the analysis area, and on state selected lands, which
Is the Manitoba Cabin. In the past this cabin was under a special use permit to a cross-
country skiing permit holder, however that permit has expired and is not being renewed.
There are on going plans to build a new cabin, in close proximity to the old cabin, which
will be located on public lands. The old cabin will then be removed.

Wild & Scenic River:

Sixmile Creek is proposed for congressional designation as a Wild and Scenic River. Any
management within the boundaries of this classified areas will need to meet the standards
for viewsheds within the Wild and Scenic watershed corridor.

The tributaries of Sixmile Creek begin in Turnagain Pass, Summit Lake, and Johnson Pass
and flow toward Turnagain Arm. In the lower reaches, Sixmile Creek quickly loses
elevation flowing through steep canyons. It has reaches of placid water and reaches of
class 4 and 5 rapids. For the past twenty years, white water rafters and kayakers have
sought adventure in three main canyons of rapids which begin about 11 miles southwest of
Turnagain Arm. Currently five outfitter guide companies are permitted through the Forest
Service to guide commercially on Sixmile Creek. Many members of the public also use
the river for floating in a variety of non-motorized watercraft. One of the permitted
guiding companies has established an office in Sunrise where they run trips on Sixmile
Creek.

Biannually a group called Knick Canoers and Kayakers from the Anchorage area arranges
a Paddle Fest on Sixmile Creek. There are usually over 100 people that attend for a
weekend of paddling and floating Sixmile Creek in the Boston Bar area of the creek.

Scenic Viewshed Driving:

There are two major transportation routes within the analysis area. They are State
Highway 1 and Forest Highway 14, of which both are paved 2 and intermittent three lane
highways.

State Highway 1 enters the analysis area in the Turnagain Pass WSA and exits the analysis
area at the Summit Lake boundary. It bisects the analysis area and is approximately 29
miles in length. This highway has been identified as a National and a State Scenic Byway
and it is one of only 15 highways nationwide that carries the highest distinction as an All



American Highway. Its scenic quality is unsurpassed and it is a major attraction for
worldwide visitors. This includes, sightseers, Cruise Ship busses that transport passengers
to and from Anchorage, winter & summer recreationists, as well as it being a major truck-
hauling route. It is very important that whatever management activities may be planned
within this view shed corridor, meet the proper ROS class and scenic byway standards.

State Highway 14 bisects the northern portion of the analysis area, is approximately 15
miles in length, and terminates at the community of Hope. It is a two-lane highway,
utilized similarly, as is State Highway 1 but to a lesser extent. It accesses the only salt-
water attraction on the Seward RD, which is Turnagain Arm. There are overlook areas
along the highway, and within the analysis area, where Bore Tides (Bore Waves) and
Beluga Whales can be sited. There is an ongoing small diameter vegetation removal
project along Turnagain Arm, which the Seward RD and volunteers from the community
of Hope are in partnership with. The vegetation removal project is removing all species of
trees and brush, 5” DBH and less, in order to daylight areas along the highway of views of
Turnagain Arm. Once the project is completed, the volunteers from the community of
Hope will maintain the areas.

Archaeology:

The analysis area has both known and unknown archaeological resources. These resources
will need to be protected and can be done so through project survey and mitigation. Non-
project related archaeological surveys should be conducted to determine impacts to
unknown sites from current recreational use. This however will likely not be funded due
to current budget allocations and so individual project surveys will need to continue to
occur.

Iditarod NHT:

The Seward RD is in its early stages of identifying new construction and reconstruction of
the historic Iditarod Trail. The intention of this trail is to connect the communities of
Seward and Girdwood, along a route that is as close as possible to the original trail
location. There will be approximately six miles of new trail construction and nine miles of
existing trail (Johnson Pass) reconstruction that will need to occur within the analysis area.
It will be critical that any new trail locations, and the disturbance from them, will not
impact the viewshed qualities along the Scenic Byway. Once the Iditarod NHT is
established then general use of areas not currently utilized will greatly increase, at least
along the trail and connecting trailheads and trail systems.

Land Ownership:




Most of the land within the analysis area is National Forest System Lands. The remaining
lands are in private, state selected, and municipally owned.

There are numerous areas, within the analysis area, that are identified as being either
“state-conveyed”, “state-may not be conveyed” and “state-probably will be conveyed”.
The long-term ownership of how these lands will have an affect on the current recreational
use as well as the overall future recreation experience. Some of these selected lands could
have a long-term affect on access to public lands, especially in an area where dispersed
recreation access is very limited. Also any development on these state lands (i.e. gas
stations, restaurants, day use areas, campgrounds, boat launches, resorts, etc) could have
an influence on increasing recreational use within isolated areas of the forest.

G. Subsistence
Early Resource Use

The Dena’ina people utilized available fauna and flora resources. Four species of salmon
spawn in Six Mile/Canyon Creek watershed. Resident fish include: Dolly Varden, Arctic
char, whitefish, lake trout, and rainbow trout. Salmon however provided the bulk of the
diet. The Six Mile/Canyon Creek watershed has populations of moose, caribou, black and
brown bears, Dall sheep, and mountain goats. Furbearers include: wolves, coyote, lynx,
mink, land otter, marten, wolverine, fox, marmot, and beaver. Marine mammals such as
beluga and harbor seal were harvested in Turnagain Arm. Sea cliffs between Hope and
Sunrise overlook deep water where these mammals are frequently seen quite close to the
shore and probably were sites of hunting for these animals.

Trading and bartering of resources were important activities for the early residents of
Sunrise (Barry 1973). Trapping was and continues to be important to Sunrise residents.
Moose, bear, and sheep were hunted (Knecht-Levine 1983). McCart (1983) refers to a
moose hunt where dogsleds and snowshoes were the principal means of transportation and
sharing or resources was prevalent.

Fish and game have been and continue to be very important to Sunrise residents. Moose

were traditionally harvested in late October and November. Pink and King salmon were
caught by nets and seines in Six Mile Creek. Pinks were mainly used as dog food.

H. Vegetation



A variety of plant community types occur throughout the assessment area, influenced by
human and natural disturbances. Plant communities encompass a wide range of habitats,
including coniferous forest, deciduous forest, mixed conifer/deciduous forest, dwarf tree
forest, forest edges, tall shrublands, low shrublands, seeps and wet areas, riparian areas of
various channel type, streambanks, waterfalls, lake margins, ponds, shallow freshwater,
marshes, swamps, estuaries, sphagnum bogs, fens, heath, subalpine meadows, alpine
tundra areas, dry to moist-wet meadows, grasslands, and even maritime beaches and tidal
flats along Turnagain Arm. Forested habitats are generally spruce and hemlock, either
mixed or pure stands, typical of the northern forest transition area from temperate coastal
forest to boreal forests, interspersed with patches of hardwoods including birch,
cottonwood, and some quaking aspen. Large patches of the forested portion are dead or
dying spruce from the current spruce bark beetle infestation.

The assessment area includes nineteen consolidated cover types in the Chugach National
Forest GIS database (see Table 1). These types, by largest acreage to smallest acreage
with percentage, are grass and alpine (62,451/35%), rock (31,462/18%), other brush
(24,838/14%), alder (14,129/8%), hemlock-spruce (13,060/7%), hemlock (12,706/7%),
snow and ice (6770/4%), birch (3202/2%), mixed hardwood-softwood (2388/1%), water
(915/1%), Sitka spruce (655), cottonwood (578), willow (532), other nonforested (491),
muskeg meadow (241), non National Forest land (207), aspen (61), and nonstocked (5).
The cover type layer in the GIS database was derived from a more detailed Timber Type
layer, and several cover types reflect consolidations of these types according to the
Chugach National Forest Resource Information Management Data Dictionary (2001).
White spruce and Sitka spruce were combined to form the hemlock-spruce type. Mixed
hardwood-softwood type includes aspen-white spruce, birch-white spruce, cottonwood-
Sitka spruce, cottonwood-white spruce, cottonwood-birch-white spruce, aspen-hemlock,
birch-Sitka spruce, and birch-hemlock. Cottonwood-balsam poplar (which are virtually
the same species) was combined with cottonwood-birch to form cottonwood, aspen-birch
and aspen were called aspen, and natural grass and alpine high meadow were combined to
form grass and alpine. The original Timber Type layer was derived from aerial photo
interpretation in the late 1960’s and early 1970’s. Additions and changes have been made
to this layer as changes are noted on the ground, but the cover types listed polygon by
polygon do not necessarily have complete accuracy.

Table 1 — All Cover Types Category  Acres Percent
GRASS AND ALPINE Non Forested 62,451 35
ROCK Non Forested 31,462 18

OTHER BRUSH Non Forested 24,838 14



ALDER Non Forested 14,129 8
HEMLOCK-SPRUCE Forested 13,060 7
HEMLOCK Forested 12,706 7
SNOW AND ICE Non Forested 6,770 4
BIRCH Forested 3,202 2
MIXED HARDWOOD-SOFTWOOD Forested 2,388 1
WHITE SPRUCE Forested 1,335 1
WATER Non Forested 915 1
SITKA SPRUCE Forested 655 0
COTTONWOOD Forested 578 0
WILLOW Non Forested 532 0
OTHER NON FORESTED Non Forested 491 0
MUSKEG MEADOW Non Forested 241 0
NON NATIONAL FOREST LAND Non Forested 207 0
ASPEN Forested 61 0
NONSTOCKED Non Forested 5 0

176,026 100

In Non Forested types, nonstocked refers to areas that currently do not have tree on them,
but could support trees, such as a clearcut or other managed stand. Other brush generally
refers to various shrub communities (DeVelice et. al. 1999) such as those dominated by
salmonberry, dwarf birch, mountain-ash, and other tall shrubs.

One of the unique features of this watershed association area is the influence of elevation
gradients on the distribution and type of vegetation. Vegetation above 1500 feet elevation
is generally shrub and alder-dominated communities, including areas of dwarf birch,
salmonberry, willow, various ericaceous shrubs and heath, mountain-ash, and others.
Forested areas of conifers, hardwood, and mixed conifer/hardwood are confined to
elevations below 1500 feet. Within the forested types, there are numerous interspersions
of riparian areas, beaver ponds, floodplains, and alluvial terraces that support herbaceous
graminoid types, shrub and low shrub types, forb communities, and even aquatic
herbaceous types (DeVelice et. al. 1999).

The highest elevations support little or no vegetation and are covered with ice and snow,
interspersed with bare rock and talus.  In some areas in the higher elevation soils are
more developed, supporting plant communities ranging from scrub heath and shrub to
alpine grasslands and the colorful and unusual muskegs meadows, with acidic soil features



and an unusual complement of ericaceous vegetation. Sideslopes at lower elevations
support forested stands and wetlands spreading down to the alluvial valley bottoms of
different watersheds. On steeper slopes and drainages, avalanches are a predominant force
In vegetation dynamics.



CHAPTER 2-CURRENT AND REFERENCE CONDITIONS

For the purposes of this document, reference condition is described as prior to 1895. This
time period is prior to most European settlement, and does not display the mining and
trapping era’s influence on the land. The reference condition still does include the human
impact of indigenous people of the area however — notably the influence of human caused
fire on the landscape.

This condition is sometimes erroneously referred to as being what the land might return to
if all human impacts were eliminated. Dendrochronology studies and glacial analysis
however have shown that climate was colder from the mid 1200’s to mid 1800’s (the time
period called Little Ice Age), and a general warming period since then.

1. Historic/Social
A. Recreation/Subsistence

1. Before 1895

The time period associated with this Reference Conditions category is 1895. At that time
there was no “recreation” use, as we know it today, occurring within the analysis area.
However people were utilizing the area for mining, hunting, fishing, and activities
associated with substance use and living off the land. These associated activities will need
to be addressed under other categories other than Recreation.

Recreation, in the form of leisure time off of work, really did not occur until after World
War Il. Generally, nationwide and to some extent within the analysis area, the thought of
camping, boating and fishing for fun, instead of for subsistence, became more and more
popular after 1942. Sometime during the late 1940’s to early 1950’s the Granite Creek
Recreation Area (current Granite Creek Campground) was established and possibly Bertha
Creek Campground was established around the same time period. The Tenderfoot
Campground came much later.

During the 1960’s and 1970’s, outdoor recreation expanded exponentially nationwide.
South-central Alaska’s population rose from 50,000 in 1950 to 110,000 in 1970, to



300,000 in 1985. Alaska residents sought recreation activities in a natural setting, while
expanding tourism attracted many more visitors to Alaska. The Forest Service expanded
and improved campgrounds, trails, and trailheads on the Seward Ranger District during the
1960’s and 1970’s in response to the increased public demand.

SUBSISTENCE IN THE SIX MILE/CANYON CREEK WATERSHED

Dena’ina Athabaskan Indians lived in Hope and Sunrise area in the 1800’s and early
1900’s. There were 2 communities, one near the present site of Hope and another to the
west at Chickaloon Bay. Salmon runs, abundant game, and a variety of plant life were all
important for the indigenous people.

In 1893, Charles Miller located the first claim on Resurrection Creek, 2 miles above the
mouth. He leased the claim out to others for working and to quote Mary Barry “he made a
good living for ten years and never hit a lick.” Date not stated. This technique of mining
miners repeats itself with the Hope Mining Company starting in the 1980’s and continuing
to this day. In 1893 Alex King staked a claim at Resurrection Creek. The following year,
he was hanged in Dawson for murdering the pilot of a barge on the Yukon River. His
significance was in spreading the word of his findings of gold in Turnagain Arm prior to
his death (Barry 1973).

In nearby Bear Creek, George Beady and partners found gold in 1894. They claimed to
have found artifacts of Russian mining on their claims. This gold discovery helped to
initiate a gold rush in Six Mile/Canyon Creek watersheds the following year.

2. 1895 to Present

Sunrise is presently an unincorporated community with the Kenai Peninsula Borough.
Tourism is an important component of the economy, with gift shops, recreation mining,
restaurant, motel and store and cabin rentals as principal businesses. For some, Hope is a
bedroom community for Anchorage and North Slope workers.

Use of large mammals within the watershed
The present harvest of large mammals is limited by regulation. Many of the hunts require

permits. Because of these limitations and a reported reduction in populations, many local
hunters no longer wish to harvest some species in the area (USFWS 1993). Wild resources



continue to be important to Sunrise residents however (Seitz et al. 1992). For the residents
of Sunrise and Hope in 1990, 20 large mammals were reported harvested (Seitz et al.
1992). The breakdown is as follows:

Black Bear 8
Caribou 8
Deer 2

Goat 1
Moose 6
Sheep 1

*the report does not indicate which animals came from Six Mile/Canyon Creek drainage.

Contemporary use of furbearers

The community usually has 2-3 regular trappers working the Six Mile/Canyon Creek
watershed. Lynx, coyote, beaver, and mink are principal targeted species, with wolverine,
wolf, marten, muskrat much less used (Spraker pers. comm.).

Contemporary use of other resources

Residents of Sunrise use many other forest resources in their subsistence lifestyle. Berry
picking, mushroom gathering, burls for making bowls, and collecting birchbark are
examples of special forest products which are readily available and extensively used.
Species of berries which are heavily used include: raspberry, currents, watermelon berry,
crowberry, lowbush and highbush cranberry, and blueberry. There are several other berry
species which are more localized, and less intensively used. Bartering and sharing of
processed products from these berries is commonplace (Mousley pers. comm.).

Other forest resources such as firewood and house logs are also regularly used by residents
of Sunrise. The Forest Service office receives a high percentage of requests for these
products from Sunrise.

RECREATION IN THE SIXMILE/CANYON CREEK WATERSHED

Recreationists utilize portions of the analysis area, with some areas being used more than
others, and due to steep terrain some areas are utilized solely for scenery viewing. The
used areas are in the form of hikers, backpackers, campers, recreational gold panners,
bicyclists, horseback riders, hunters, fishermen, highway sightseers, cross-country skiers,



recreation cabin users, and snowmachiners. These uses are generally restricted to a very
limited area in direct association with the Johnson Pass, Summit Creek, and Gulch Creek
Trails, rafting on the Sixmile Creek, the Tenderfoot, Granite Creek and Bertha Creek
Campgrounds, as well as the popular Turnagain Pass Winter Sports Area, the Recreational
Gold Panning area along the Sixmile Creek, recreation use at Manitoba Cabin, rafting of
the Sixmile Creek, and scenic viewing/driving along State Highway 1 and Forest Highway
14. The analysis area also has unknown historic and prehistoric archaeological resources
that will need to be protected. The Seward RD is also in the early stages of planning for
the reconstruction and construction of the Iditarod National Historic Trail (Iditarod NHT),
which will bisect the planning area with potential locations utilizing the Johnson Pass Trail
and areas along State Highway 1.

Trails:

A portion of the Johnson Pass Trail is within the analysis area. There are approximately
nine miles and one trailhead associated with this trail. A small portion of the Summit
Creek Trail is within this analysis area. This consists of the trailhead and approximately %2
mile of the trail.

The Gulch Creek Trail was developed by miners to access claims up Gulch Creek. The
trail begins on the north side of Sixmile Creek and climbs along the southwest side of
Gulch Creek leading up the valley for approximately one mile. Old mining structures still
used by claimants are located about one mile up Gulch Creek on the east side of Guich
Creek. There is a new bridge accessing the trail, which spans the East Fork Sixmile Creek,
which was installed in the summer of 2002. A new trailhead is currently being considered
for this trail.

The Sixmile Creek access trails have been developed over many years. Some have been
brushed out recently to provide access to the creek below several rapids. These trails are
used primarily by rafters (commercial and private) for scouting water levels and for
ground support while rafts go through the rapids. Two of the trails are very steep and
ropes have been put in place by outfitter guide companies to descend into the 3™ canyon.

There are also seven other lesser-identified trails within the planning area. These trails
were previously identified and named in a historic document (Summit Lake Recreation
Area, date unknown) located on the Seward Ranger District. They are identified as the
Summit Lodge Trail, Fresno Mining Trail, Southeast Slope, Whitey’s Trail, Pass Creek
Wedge, Frenchy Creek Area, and the Clinton Creek Shield. Many of these are believed to
be only cross-country type of trails that can be accessed after significant snowfall, but are
not physically established trails on-the-ground. It would be interesting to try to re-locate



and/or reestablish these trails utilizing the descriptive locations identified in the above
referenced document.

Campgrounds and Dispersed Recreation:

There are three developed campgrounds within the analysis area, Tenderfoot, Granite
Creek, and Bertha Creek Campgrounds. Tenderfoot Campground consists of a boat
launch, one double pit toilet, one hand pump for potable water, and 27 individual
campsites. Granite Creek Campground consists of one double pit toilet, one hand pump
for potable water, and 18 individual campsites. Bertha Creek Campground is similar in
nature with one double pit toilet, one hand pump for potable water, and 12 individual
campsites. All of the campsites within all three campgrounds consist of a small spot for
trailer/truck combination, as well as a picnic table and fire-ring for cooking. There are
numerous areas of dispersed recreation within the analysis area. Primarily they are located
along the Sixmile Creek as well as turnouts along both major highway systems and the
Mills Creek road. State lands are also being impacted by dispersed use, especially under
the Canyon Creek Bridge.

There are some opportunities for dispersed recreation along within the analysis area.
People use pullouts and powerline access roads to get off the highway and picnic or camp.
Some of the more popular sites for dispersed camping have an accumulation of toilet paper
and human waste in the woods surrounding the sites. None of these sites have any
developed sanitation facilities. Pullouts along Turnagain Arm and the Scenic Byway are
popular scenic viewing and picnic locations. During summer months, many people
including outfitter guide companies utilize the interior highways for day trips on mountain
bikes.

Turnagain Pass:

The Turnagain Pass Winter Sports Area (Turnagain Pass WSA) is a very popular attraction
for both summer and winter use. It is also a very popular and needed rest stop along State
Highway 1. The Glacier RD manages it, however it falls within this watershed analysis
project area. In general the area is managed for hiking, sightseeing, wildlife viewing,
berry picking and wild flower viewing during the summer months. There is limited off
highway use utilizing some native material two-track roads, which are mostly user created.
Very little long term camping occurs in this area during the summer, however it was
observed that in the summer of 2002, there were quite a few recreational vehicles camping
in the paved parking lot on the southeast side of the highway.

During the winter months, both cross country skiers and snowmachine users heavily utilize
Turnagain Pass WSA. The north side of the highway is designated for motorized winter



use and the south side of the highway is designated for cross-country and other non-
motorized use. This differentiation seems to be working out very well. However the
restroom facilities at this site are still in need of replacement.

Recreational Gold Panning:

The Sixmile Creek valley was the focus of intense placer mining activity during the
Turnagain Arm Gold Rush in the late 1800’s and early 1900°s. The creek valley was also
a transportation corridor to the community of Sunrise from the Johnson Military Road
from Moose Pass and Seward. The mining activity is still evident within the analysis area
and is limited to prospect pits and evidence of water diversion for use of hydraulic mining.
Continued use of the area by people over the past 75 years has resulted in limited artifacts
and other types of cultural features. Various cultural surveys have been done in the past
20 years in response to proposed project activities and placement of recreation facilities
along Sixmile Creek. To a lesser extent most of the other streams that feed into the
Sixmile Creek were also mined and they continue to produce some gold even today.

There is one recreational gold panning area within the analysis area. It is located along the
western shore of Sixmile Creek between the Hope Highway turnoff and the community of
Sunrise, along Forest Highway 14. The panning area starts at the southern boundary of
Section 10 (where the creek enters the section), T.8N., R1W., and it terminates at the
northern boundary of Section 22 (where the creek leaves the section), T.9N., R1W. Gold
panning is only allowed on the western bank of the creek, and from the water line to below
the water surface. No surface or stream bank disturbance is allowed.

Some conflicts have arisen in the past between recreational miners, mine claimants and the
other river users over the issues of mining the banks, using wires across the river for
mining access to the east side of Sixmile Creek, and general access to the river. A
recreational mining plan was developed in 1996 for Resurrection Creek and Sixmile Creek
to address these areas of conflict and to outline objectives for managing this use and for
monitoring the resources.

Recreational Cabin:

There is one recreational cabin within the analysis area, and on state selected lands, which
is the Manitoba Cabin. In the past this cabin was under a special use permit to a cross-
country skiing permit holder, however that permit has expired and is not being renewed.
There are on going plans to build a new cabin, in close proximity to the old cabin, which
will be located on public lands. The old cabin will then be removed.

Wild & Scenic River:




Sixmile Creek is proposed for congressional designation as a Wild and Scenic River. Any
management within the boundaries of this classified areas will need to meet the standards
for view sheds within the Wild and Scenic watershed corridor.

The tributaries of Sixmile Creek begin in Turnagain Pass, Summit Lake, and Johnson Pass
and flow toward Turnagain Arm. In the lower reaches, Sixmile Creek quickly loses
elevation flowing through steep canyons. It has reaches of placid water and reaches of
class 4 and 5 rapids. For the past twenty years, white water rafters and kayakers have
sought adventure in three main canyons of rapids which begin about 11 miles southwest of
Turnagain Arm. Currently five outfitter guide companies are permitted through the Forest
Service to guide commercially on Sixmile Creek. Many members of the public also use
the river for floating in a variety of non-motorized watercraft. One of the permitted
guiding companies has established an office in Sunrise where they run trips on Sixmile
Creek.

Biannually a group called Knick Canoers and Kayakers from the Anchorage area arranges
a Paddle Fest on Sixmile Creek. There are usually over 100 people that attend for a
weekend of paddling and floating Sixmile Creek in the Boston Bar area of the creek.

Scenic Viewshed Driving:

There are two major transportation routes within the analysis area. They are State
Highway 1 and Forest Highway 14, of which both are paved 2 and intermittent three lane
highways.

State Highway 1 enters the analysis area in the Turnagain Pass WSA and exits the analysis
area at the Summit Lake boundary. It bisects the analysis area and is approximately 29
miles in length. This highway has been identified as a National and a State Scenic Byway
and it is one of only 15 highways nationwide that carries the highest distinction as an All
American Highway. Its scenic quality is unsurpassed and it is a major attraction for
worldwide visitors. This includes, sightseers, Cruise Ship busses that transport passengers
to and from Anchorage, winter & summer recreationists, as well as it being a major truck-
hauling route. It is very important that whatever management activities may be planned
within this view shed corridor, meet the proper ROS class and scenic byway standards.

State Highway 14 bisects the northern portion of the analysis area, is approximately 15
miles in length, and terminates at the community of Hope. It is a two-lane highway,
utilized similarly, as is State Highway 1 but to a lesser extent. It accesses the only salt-
water attraction on the Seward RD, which is Turnagain Arm. There are overlook areas
along the highway, and within the analysis area, where Bore Tides (Bore Waves) and



Beluga Whales can be sited. There is an ongoing small diameter vegetation removal
project along Turnagain Arm, which the Seward RD and volunteers from the community
of Hope are in partnership with. The vegetation removal project is removing all species of
trees and brush, 5” DBH and less, in order to daylight areas along the highway of views of
Turnagain Arm. Once the project is completed, the volunteers from the community of
Hope will maintain the areas.

B. Transportation System

People came to Sunrise by one of two means. At the turn of the century, ships were able
to travel all the way up Turnagain Arm to Sunrise. Both cargo and passengers regularly
diembarged from Sunrise. Since the 1964 earthquake however, water transportation has
become much more difficult.

The land acess route was via trail which came from what was called Quartz Creek (now
called Ingram Creek) to Granite Creek and down the miners trail (what later became the
Moose Pass Military Road). This miners trail was first built in 1900 from Sunrise up to
the Hope Y (where there was reportedly a hotel).

In 1902, Anton Eide contracted to haul mail between Sunrise and Hope to Resurrection
Bay by dogsled. (Andy Simons later had this same contract). In 1907, a formal route was
established from Seward to Nome, and traversing this watershed, called the Iditarod Trail.
This route was used for transport of material to Nome and gold from Nome.

The Johnson Pass Military Road was constructed in 1907-1908 and came over Johnson
Pass, down south side of East Fork and down the west side of Six Mile creek to Sunrise.
In 1909, the transportation system was considerably improved when a wagon road was
completed from Trail Lake to Hope.

Residents subsisted by mining, working as guides, trapping, selling moose meat, making
snowshoes, and fishing and hunting (Knecht-Levine 1983).

Access improved in 1951 with the completion of the Seward Highway from Anchorage to

Canyon Creek, near the Hope Y (Buzzell and McMahan 1986). Shortly thereafter, access

was extended to Kenai. In 1969, electricity and telephones became available. In 1980, the
Hope Highway was paved.



POPULATION CHANGES

By summer of 1896, the gold rush was in full force and Sunrise City began living up to its
name as a city, and as the center of mining activity. By mid-May, an estimated 1500
people had landed and located on Six Mile Creek. Population at its peak 1896-1898. While
the nearby town of Hope had a reported half of its 700 residents as Alaska Natives
(Mishler 1985), there is no report of a similar diversity in Sunrise.

Population started dropping off - by 1907 there were 75 residents. By 1910 there were 35
people, dropping in 1911 to 12 people, only 2 people in 1930, and by 1939, it was
deserted.

A. Recreation

Reference Conditions

The time period associated with this Reference Conditions category is 1895. At that time
there was no “recreation” use, as we know it today, occurring within the analysis area.
However people were utilizing the area for mining, hunting, fishing, and activities
associated with substance use and living off the land. These associated activities will need
to be addressed under other categories other than Recreation.

Recreation, in the form of leisure time off of work, really did not occur until after World
War Il. Generally, nationwide and to some extent within the analysis area, the thought of
camping, boating and fishing for fun, instead of for subsistence, became more and more
popular after 1942. Sometime during the late 1940’s to early 1950’s the Granite Creek
Recreation Area (current Granite Creek Campground) was established and possibly Bertha
Creek Campground was established around the same time period. The Tenderfoot
Campground came much later.

During the 1960’s and 1970’s, outdoor recreation expanded exponentially nationwide.
South-central Alaska’s population rose from 50,000 in 1950 to 110,000 in 1970, to
300,000 in 1985. Alaska residents sought recreation activities in a natural setting, while
expanding tourism attracted many more visitors to Alaska. The Forest Service expanded
and improved campgrounds, trails, and trailheads on the Seward Ranger District during the
1960°s and 1970’s in response to the increased public demand.



a. Hunting and Trapping

In 1990, the federal government assumed responsibility for the management of subsistence
taking of wildlife and fish on federal public lands in Alaska. The Alaska National Interest
Lands Conservation Act of 1980 requires that subsistence users have a priority over other
users to take fish and wildlife on federal public lands where a recognized customary and
traditional pattern of use exists.

With this change in management, the Federal Subsistence Board completed a process
where subsistence (rural) communities were identified, and eligibility for subsistence was
based on specific requirements regarding historic and contemporary uses of the resources.
The entire Six Mile and Canyon Creek watersheds have been determined to be rural.

The community of Sunrise is the principal subsistence community within this watershed.
The community of Hope is nearest other subsistence community, located to the west
approximately 5 miles away.

C. Mining in the 6 Mile/Canyon Creeks Watershed

1. Gold Rush 1895 to present

Robert Michaelson’s claims in Canyon Creek in 1895 appears to be the earliest mining in
the Six Mile/Canyon Creek watershed. A schooner arrived in the Sunrise area, dropping
off 20 prospectors which founded the town. According to Barry (1997) the town got its
name from “This first group of settlers noticed that the morning sun appeared and
disappeared behind the mountain peaks 3 times before climbing into full view, thus giving
them 3 sunrises. In commemoration of this phenomenon, the place received the name
Sunrise.”

Ben Pilcher located the Last Chance claim on Six Mile Creek in 1895. By the end of the
year, 45 claims were made on Six Mile Creek 45 on Canyon Creek and 18 on Mills Creek.
Mining in the watershed was at its peak.

H.W. Scheffler made the first quartz location on the Kenai Peninsula on East Creek in
1895. In Mills Creek, near the intersection of Juneau Creek, Sam Mills, the recorder for
the Sunrise Mining District attempted to locate a claim on this stream which now bears its



name. While he failed to complete the filings, Robert Michaelson did, and found one of
the peninsula’s largest finds. His efforts, established as the Polly Mining Company yielded
$40,000 that first summer. This find fueled the gold rush of 1896.

SIGNIFICANT MINING IN THE AREA

Claims on Lynx Creek were located by W.P. Powers and Fred Smith in 1896. Mining on
this drainage was mostly by pick and shovel though hydraulic mining did take place in
1911. Hydraulic mining took place in 1902 at the mouth of Bertha Creek (Vest Pocket
Mine) and as late as 1970’s (Discovery Group 1 through 10).

In 1898, another small stampede began when gold was found at Sniper’s Point.

Sam Wible started hydraulic mining in the watershed in 1902 and was responsible for
many of the ditches going from Canyon Creek to Lower Summit Lake.

Cub Creek also had a hydraulic plant in 1902. Mining slowed down by 1907, but picked
up in 1909.

A forest fire in 1902 threatened Sunrise, burning hillsides and a few cabins.

In 1903, a copper mine began at the head of Lynx Creek. Active through 1907.

In 1915, a hydraulic mine was used in Canyon Creek.

A log dam was partially constructed on Canyon Creek above the Y from 1922 to 1925

when it was abandoned due to lack of funds. By that time it was 70 feet high (it was
planned to be 110 feet high).

Current Mining



Placer Gold



Attachment 2 - Major placer deposits in the
Sixmile/Canyon Creek Landscape Assessment Area




A.  Geology and Deposit Types

Four types of placer gold deposits derived from gold-bearing quartz veins have developed
within the assessment area as a result of glacial erosion, mass wasting, and fluvial
processes: they are alluvial placers, bench placers, eluvial placers and glacial placers.
Alluvial and bench deposits have produced the bulk of the placer gold.

Alluvial placers consist of gravel deposits resulting from the depositional and sorting
processes of existing streams and include gravel bars, channel deposits, flood plain
deposits and alluvial fans. Gravels tend to be sandy, poorly to moderately well sorted, and
stratified but become increasingly consolidated and contain more clay near bedrock.

Bench placers consist of gravels deposited by streams at higher elevations within present
valleys prior to the formation of the more deeply eroded active stream channels. Some of
these deposits including abandoned channels were apparently deposited during interglacial
periods prior to the most recent advance. Gravels tend to be poorly to moderately well
stratified, poorly sorted, and moderately to well consolidated.

There is a discussion of the general geomorphology and description of the placer deposits
for each of the major placer producing streams in sections below.

B. Mining and Production History
Placer gold has been produced from a number of streams in the assessment area. Figure 5
shows the major historic producing streams. Attachment 2 is a map showing major placer
deposits. These streams are still the focus of interest in placer gold mining in this area.
Current placer mining consists primarily of suction dredging.

Figure 5. Major placer gold producing streams in the assessment area (Jansons and others,
1984)

Location Locality™ | Gold production® | Est. auriferous gravels (cy)
(02)

Canyon P-76 35,000 - 40,000 >2,000,000 (incl. lower

Creek Mills)

Lynx Creek P-61 6,000 — 8,000 >1,500,000

Mills Creek P-79 3,000 - 5,000 See Canyon Creek est.

Gulch Creek P-73 1,000 — 2.500 Limited gquantity of gravel

Sixmile p-72 1,500 — 2,000 >5,000,000

1 Locality numbers “P-72” etc. are shown on Attachment 1 — Major Placer Deposits of the Canyon-East  Fork Creek
Assessment Area.
12 Estimated



Creek

Bertha P-64 300 - 600 Limited quantity of gravel
Creek

Silvertip P-75 750 — 1,000 >1,000,000

Creek

Considerable surface disturbance occurred during the gold rush period, primarily on the
major placer streams. Most of the surface disturbance on these streams occurred during
hydraulic mining. Since the 1950s, suction dredging*® has replaced hydraulic mining as
the primary mechanized method. Attachment 2 shows the major placer producing streams
In the assessment area; they are discussed in detail, below. There is a discussion of the
general geomorphology, description of the placer deposits, brief mining history, Bureau of
Mines RARE 11** sampling results, estimated placer gravels, and estimated production.

C. Major Placer Streams
a. Canyon Creek and lower Mills Creek (P-76).
Canyon Creek is about 8 miles long and occupies a narrow bedrock canyon that is cut
deeply into a broader U-shaped glacial valley. The canyon ranges from 100 to 200 feet or
more deep and extends from a point just below the Canyon Creek bridge (Seward
Highway), to a point just below Mills Creek. Above Mills Creek the valley is open and
the stream has not cut deeply into the gravels. Bedrock consisting of interbedded slate and
greywacke strikes nearly parallel to the stream.

Placer gold occurs in alluvial gravels in the current channel and in bench gravels at
elevations up to at least 100 feet above the present stream level (Jansons and others, 1984).
Much of the bench gravel is rounded and well stratified; this is shown in gravel near the
“forks™”. In places, gravel is compacted and cemented by iron oxide and contains
considerable clay. Fine gold is distributed throughout the gravel but the best grade is on
bedrock. High bench gravels on the edge of the canyon, some 3 miles above the forks
have been mined. Channel gravels are low in volume but reported to be high grade.
Martin and others (1915) reported that the channel gravels were by far the most
productive. The swift current prevents uniform distribution of gold but the eddies behind
large boulders have resulted in the deposition of rich pockets of gold. These spots lend
themselves to “sniping” and have been worked by hand means and recently by suction

3 The suction dredge is a floating, self-contained motorized piece of equipment that has a long hose with a nozzle on the end to
suck up gravels from the streambed and eject them across a small sluice box. The waste gravel flows off the end of the sluice
and the gold is retained in the sluice. This produces a concentrate.

! Roadless Area Review and Evaluation (RARE I1) was conducted from 1979 to 1983. The Bureau of Mines investigated
mine, prospects and mineral occurrences on the Chugach National Forest.

15 Juncture of East Fork, Sixmile and Canyon Creeks.



dredging. Canyon Creek gold is generally coarse, as would be expected from the nature of
the channel and swift current; gold from the forks is finer. Gold is flaky and recovery of
particles up to 3/16 inch considered common.

High bench gravels on the edge of the canyon, some 3 miles above the forks have been
mined. Channel gravels are low in volume but reported to be of high grade. Martin and
others (1915) reported that the channel gravels were by far the most productive. Because
of the swift water and the narrow channel, mining has been difficult on Canyon Creek.
Never-the-less, considerable hand placer and hydraulic placer mining has occurred,
especially at its junction with Mills Creek, between 1895 and 1940. The majority of the
gold production took place between 1896 and 1920. The more extensive operations
always involved the construction of wing dams to confine the water to one side of the
channel while the other side was being worked out. Paige and Knoph (1907) visited
Canyon Creek in 1906, a season in which some 50,000 cubic yards of gravel were moved
by hydraulic methods. In 1911, as in previous years, hydraulic operation were continued
on these bench gravels, nearly working out the rock-cut channel referred to by Moffit
(1906), a channel about 650 feet long, 100 feet wide and 30 feet deep, crossing a nose in
the bedrock 150 feet above the present level of the channel. Considerable work was also
done near the mouth of Pass Creek (Martin, 1915). Several small mechanized and
hydraulic operations have mined intermittently during 1955 — 1961 and in 1977 — 1978
(Jansons and others, 1984).

Mills Creek has yielded more gold than any other stream of the Turnagain Arm field
except Canyon Creek. The important known gold-bearing gravels extend only from the
mouth of the creek to the mouth of Juneau Creek, a distance of about % mile. Moffit
(1905) reported that in 1904 the canyon of Mills Creek had been once worked over, but
that there still remained small areas, at least, sufficiently rich to pay for sluicing. Martin
and others (1915) reported that a hydraulic outfit using two giants, a No. 1 and a No. 2
piped off a small, low bench about 15 feet above the creek level. This operation occurred a
short distance above the junction with Canyon Creek and employed four men for part of
the season. Operations were discontinued in late August, when the water supply from
Moose Creek became insufficient for hydraulicing. The U.S. Bureau of Mines estimated
production between 35,000 to 40,000 ounces of gold since 1895. This figure includes
Mills Creek below Juneau Creek.

b. Lynx Creek (P-61)

Lynx Creek is about 3 miles long and occupies a steep narrow canyon cut into glacial till,
poorly washed glacialfluvial gravels, and bedrock. A well-developed alluvial fan has
formed between the canyon mouth and its junction with Bench Creek. Terraces mantled
with avalanche debris extend along most of the creek. The auriferous bench deposits



consist of poorly stratified and washed, partially cemented gravels greater than 15 feet
thick, resting on bedrock. The alluvial fan consists of well-stratified and washed gravels
containing fine-grained particles of disseminated gold near the surface.

Pick and shovel operations occurred between 1897 and 1904. Hydraulic operations began
in 1915 and mined bench deposits sporadically until 1980 (Jansons and others, 1984).

In the early 1980s the U.S. Bureau of Mines collected 14 placer samples from Lynx Creek.
Four 3-inch suction dredge samples yielded 0.001 to 0.0149 oz of gold per hour. Seven
0.7 cubic yard bench samples contained 0.0013 to 0.074 ounces of gold per cubic yard.
Inferred reserves at one test location were estimated at 5,000 cy with a grade of 0.015 to
0.02 oz per cy. The alluvial fan contains in excess of 1.5 million cy of gravel. The U.S.
Bureau of Mines estimated production between 6,000 to 8,000 ounces of gold since 1897.
c. Mills Creek (P-79)

Mills Creek is nearly 5 miles long, but the important known gold-bearing gravels extend
only about three-quarters of a mile, from the mouth of the creek to the mouth of Juneau
Creek (P-76). Along this section the channel flows along the contact of the gravels and
bedrock, producing a canyon whose south wall is chiefly rock and whose north wall is
chiefly gravel. The channel is cut principally in gravels. The upper portion of Mills Creek
lies in a U-shaped glacial valley covered with gravel. There are high benches near the
mouth of Juneau Creek, which form the north wall of the canyon below that point. Minor
bench gravels are present in the upper valley.

Hydraulic operation began in Mills Creek, about %2 mile above Juneau Creek in 1938. One
hydraulic or small mechanized operation has mined intermittently since that time (Jansons
and others, 1984).

The U.S. Bureau of Mines collected 10 placer samples from Mills Creek. Seven of these
were collected below the junction of Timberline Creek. The 4 bench samples contained
from a trace to 0.0044 oz gold per cy. A suction dredge sample yielded 0.0554 oz gold per
hour. Two stream channel samples contained 0.0011 and 0.0869 oz of gold per cy. Three
suction dredge samples above Timberline Creek yielded from 0.0005 to 0.0012 oz of gold
per hour. Below Timberline Creek bench deposits are estimated to be greater than 0.5
million cy and unworked channel gravels are estimated to range from 50,000 to 150,000
cy. Estimated production is between 3,000 to 5,000 ounces of gold, however no records
are available to verify these amounts (Jansons and others, 1984).

d. Gulch Creek and lower East Fork Creek (P-73)

Gulch Creek is a small stream joining East Fork 1 mile above the mouth of Canyon Creek.
East Fork is the larger of the two branches of Sixmile Creek. Gulch and lower East Fork



Creeks occupy narrow bedrock canyons along most of their length and contain thin,
discontinuous high-grade gravel deposits. At least one abandoned channel on Gulch Creek
was mined in the early 1900°s and others may occur along lower Gulch Creek and East
Fork Creek. Channel gravels range from loose and sandy on the surface to clay-cemented
with boulders as much as 5 feet in diameter or more on bedrock. Fine-grained gold is
disseminated throughout the gravel but the pay streak occurs on bedrock and in bedrock
fractures accompanied by sticky tan clay. Relatively coarse gold, up to 5-ounce nuggets,
have reportedly been recovered from Gulch Creek.

East Fork Creek carries a larger body of water than Canyon Creek and the difficulties in
handling gravels are the same. Martin and others (1915) reported that wing dams are
always necessary. Prior to 1917, most of the production on lower Gulch Creek and on the
east side of East Fork Creek was by hydraulic and hand operations.

The U.S. Bureau of Mines collected three suction dredge samples from the headwaters of
Gulch Creek, which yielded 0.0006 to 0.0034 oz of gold per hour. Another two samples
collected form upper Gulch Creek contained from 0.0008 to 0.0296 o0z gold per cy. Nine
placer samples were collected from within the canyon of lower East Fork Creek; they
contained form 0.0019 to 0.015 oz of gold per cy. The quantity of gravel is limited.
Estimated production is between 1,000 to 2,500 ounces of gold since 1897.

e. Sixmile Creek below Canyon Creek (P-72).

The union of East Fork and Canyon Creeks forms Sixmile Creek; it drains an area of
approximately 250 square miles. It is about 10 miles long and occupies a relatively broad
alluvial filled valley with periodic development of bedrock canyons along its channel.
Alluvial terraces partially covered with avalanche debris, parallel the stream channel.
Gold is relatively fine in size; nuggets coarser than ¥4 inch are rarely recovered. Flood
plain deposits appear to be relatively thick with depths to bedrock greater than 70 feet
reported near the junction with Canyon Creek. Small auriferous alluvial fan deposits are
associated with several western tributaries of Sixmile Creek; these include Alder Creek,
Cub Creek and Old Woman Creek.

Several small operations produced gold from Sixmile Creek between 1897 and 1917.
Prospecting, drilling, and limited hydraulic mining occurred in the 1930s. In the early
1980s the gravels just below Canyon Creek were tested by backhoe and 12-inch suction
dredge. The results are unknown,

In the early 1980s, the U.S. Bureau of Mines collected samples from Sixmile Creek and
several tributaries. A 0.1 cy sample from Alder Creek contained 0.0017 oz gold per cy:
one from Cub Creek contained 0.0073 oz of gold per cy. From the stream channel, two



suction dredge samples yielded 0.002 and 0.0182 oz of gold per hour, and one pan sample
taken on bedrock contained 0.0214 oz gold per cy. Three bench samples contained 0.0005
to 0.0028 oz gold per cy. Bench gravels and channel volumes are estimated to be greater
than 5 million cy. Production since 1897 is estimated between 1,500 to 2,000 ounces of
gold.

f. Bertha Creek (P-64).

Bertha Creek is about 2 ¥2 miles long and flows into Granite Creek. It occupies a U-
shaped valley in its upper portion and a steep narrow canyon cut mostly in glacial debris
and bedrock in its middle section. Below the canyon an alluvial fan has been deposited
which has been the major source of gold produced. Gravels are poorly to moderately
stratified with a high clay and boulder content. Gold is concentrated on or near bedrock.

Hand placer and hydraulic mining occurred between 1902 and 1904. The U.S. Bureau of
Mines collected three samples from lower Bertha Creek. A dredge sample yielded 0.0142
oz of gold per hour, bedrock was not reached. Two bench samples contained 0.0006 and
0.0129 oz of gold per cy. Traces of gold were recovered form surface gravels on upper
Bertha Creek. Quantities of gravel are limited. Production since 1902 is estimated to be
between 300 to 600 ounces of gold.

g. Silvertip Creek (P-75).

Silvertip Creek is nearly 4 miles long and flows into East Fork Creek. The upper portion of
the creek occupies a steep narrow bedrock canyon partially filled with avalanche debris.
The lower sections occupy a slightly wider channel with bedrock near the surface covered
by poorly washed and stratified clay-rich gravels containing gold. The lower-most section
occupies an alluvial fan consisting of moderately well stratified and washed gravels that
have historically supplied fill for construction of the Seward Highway.

Pick and shovel operations occurred between 1897 and 1904. A small hydraulic operation
was attempted in 1911. Small mechanized operations have mined sporadically since 1950
and suction dredges since 1975.

The U.S. Bureau of Mines collected one sample from Silvertip Creek, which contained
0.0019 oz of gold per ton (Jansons and others, 1984). They indicated that the alluvial fan
should be tested since it contains significant quantities of gravel. Total estimated
production is between 750 to 1,000 ounces of gold.

D. Minor placer gold streams
Within the assessment area several streams in the Turnagain Pass are known to be
auriferous, zero to minor production has occurred. These are Spokan, Lyon, Peters, and
Tincan Creeks. No significant production has occurred on East Fork Creek above Guich
Creek and Granite Creek to Tincan Creek. Some evidence of suction dredging and hand



placering exists in the junction area of Groundhog Creek including % mile of Bench Creek
below Groundhog Creek. In the 1950s, a single hydraulic operation mined the bench
deposit at Juneau Creek above Mills Creek. No production records are available. Fresno
Creek contains fine-grained gold that is sparsely disseminated throughout the poorly
washed gravels. Colorado Creek was mined by a mechanized operation between 1977 and
1982 with little success. Estimated production is less than 50 ounces of gold.

E. Current Mining
Placer gold is being mined at a “hobby” level. This means that no full-time mechanized
mining is occurring. Hobby level is part-time generally summer mining. The phrase
“hobby mining” implies that the “miner” has employment other than mining as his primary
support. Hobby mining in the assessment area consists primarily of small-scale suction
dredging in the active stream channel. The 4- to 5-inch (nozzle size) suction dredge is
popular; one person can operate it. Additionally, the 4-inch nozzle size falls under what
the Forest has designated as “recreational size”. Therefore, if the dredge is operated within
the flowing waters of the stream, no notice of intent or plan of operations is required.

Some hand placer work is being done. This is also “hobby” or “recreational” in scope.
Hand placering is done on a seasonal and part-time basis. Hand placering is primarily
accomplished by the operator shoveling gravels into a sluice box, with water flowing
through to wash the material. Along with the water, gravel flows out the end of the sluice
box and the gold is trapped behind the riffles.

Panning is most generally done to extract gold from the sluice concentrates. Panning is
also an exploration tool, used to determine the presence of gold in stream or bench gravels.

Copper Deposits

A. Geology

Sedimentary rock hosted copper occurs within the assessment area, near the headwaters of
Lynx Creek. The occurrence is small and the grade is medium; the average copper content
from 8 samples was 2.5% (Jansons and others, 1984). The mineralization occurs along a
well-developed shear zone, 3- to 10-foot wide over an exposed strike length of
approximately 110 feet. Within this zone is a 1- to 4-foot thick and as much as 40-foot-
long podiform masses of massive sulfide ore containing chalcopyrite, arsenopyrite,
pyrrhotite, and minor galena. The vein appears to be truncated at both ends by transverse
faults topographically expressed as gullies. The Ready Bullion (S-272) prospect is the
only example of this deposit type in the assessment area and in the Kenai Peninsula; there
has been no production from this site.



B. Mining and Production History

Small nuggets of native copper were found on Lynx Creek in the sluice boxes of early
placer miners. This lead to the discovery of a copper lode near the headwaters of Lynx
Creek. Development work was carried on at the Ready Bullion prospect (S-272) in 1905
and 1906 by the Ready Bullion Copper Company (Martin and others, 1915). At 3,000 feet
elevation, they drove a 350-foot-long adit, and then drifted another 240 feet along a shear
zone. About 1,000 feet below the first adit, they drove another adit for 800 feet to
intercept the ore zone, but they failed to intercept it. The workings totaled 1,390 feet of
adit and drift. Work was discontinued in October 1906. Except for a short adit, 20 to 25
feet in length that was driven in the canyon of Lynx Creek on an outcrop showing narrow
veins of chalcopyrite, no further development work has been done. A small prospect pit is
present above the upper adit.

An overgrown access road begins at Johnson Pass Trailhead, crosses Center and Bench
Creeks and continues up Lynx Creek to the ruins of the old Ready Bullion mining camp. It
Is located at 1,700 feet of elevation, at the stream level.

C. Current Mining

The Ready Bullion copper prospect (S-272) occurs within the assessment area. The U.S.
Bureau of Mines sampled it in 1982-3; average copper grade was 2.5% (Jansons and
others, 1984). They estimated reserves of 6,000 tons. The most recent development work
was done in 1906. There is no current operation either producing or developing the copper
deposit. Based on limited reserves, depressed copper prices, and the lack of any industry
interest over the years, the potential for development or production is low.

Sand, Gravel and Rock

A. Geology

a. Sand and Gravel

Quaternary-age surficial deposits consisting of sand and gravel occur along the major
streams in the assessment area. Considerable use has been made of these deposits,
especially along the Seward Highway between Granite Creek campground north to and
including the Silvertip pit (Attachment 3), mostly for road construction. A mineral
material survey was done by the Bureau of Land Management (BLM) assisted by Carol S.
Huber, Forest Geologist in 1996 for the Forest Service (Sherman and others, 1997). They
identified and sampled several old gravel pits. A limiting factor for developing most of the
pits along East Fork Creek is the high water table. BLM sampled these old pits
(Attachments 4 and 5), and had lab analysis done (Figure 6) on all except the Johnson Pass
trailhead material. Two tests were done on selected samples: the L. A. abrasion (T-96) and



degradation (T-13). The cutoff values'® for the L.A. abrasion test are 45 for asphalt and 50
for base; the minimum degradation value is 30 for base course is 45. Lower L.A. abrasion
values are more desirable, but higher degradation values are more desirable.

Site Sample # L.A. Degradation
Abrasion

Bear Pit - west IM046 38 19

Bear Pit — access road IM048 33 20

East Fork - exploration IMO029 33 28

pit

East Fork - woods IM030 34 12

Fly Pit - east cut bank IM035 35 24

Fly Pit — East logging IM058 36 18

road

Silvertip pit - east IM042 25 25

Silvertip pit South Gully IM043 23 23

Figure 6. Quality tests on selected sand and gravel samples from the
mineral materials study (Sherman and others, 1997)

In addition to the known deposits, BLM also surveyed the Seward and Sterling Highway
corridors for new sources. They identified a high potential source, which they called
Canyon Creek headwaters, located at the base of the mountain between Canyon and
Quartz Creeks, just outside of the south boundary of the assessment area. They did not
however, identify any new sources within the assessment area.

b. Rock

The assessment area rock types are common variety graywacke and slate. Some of the
graywacke is suitable as rip rap and other construction purposes, and some of the slate is
suitable for decorative building stone uses such as fireplace facing, walkways, flowerbed
borders and the like. A narrow felsic dike (Gilpatrick Dike) that trends roughly northward
and generally parallels Canyon Creek, intrudes slate and greywacke country rock in the
assessment area. This rock has not been used for either construction or building stone. A
mineral material survey was done by the Bureau of Land Management assisted by Carol S.
Huber, Forest Geologist, in 1996 for the Forest Service (Sherman and others, 1997), which
sampled several known rock sources and potential rock sources. They tested the quality of
the greywacke rock for road construction purposes. The results of these samples are
shown below in Figure 7. The L.A. abrasion and degradation tests are explained under the

18 Based on DOT requirements from Standard Specifications for Highway Construction, 1988.



section above, d. Sand and Gravel. The maximum value of the soundness test is 9, for
asphalt. Two of the samples below meet the cutoff values for all 3 tests for asphalt and
base course. The North Granite Creek Road rock does not meet the minimum degradation
value of 45 for base course but it does meet the minimum degradation value of 30 for
asphalt; it also meets the L.A. abrasion specifications for both base course and asphalt.



Site Sample | L.A. Degradation | Soundness
Abrasion

North Granite Creek IM041 21 37 0.5

Road

Silvertip Creek Quarry IM040 18 71 1.5

Silvertip Creek Quarry IMO029 22 51 0.9

talus

Figure 7. Quality tests on selected rock samples from the mineral materials study
(Sherman and others, 1997)

Specific rock deposits are discussed in detail below. Attachment 3 shows the location of
the Silvertip Creek quarry and Attachment 4 contains site maps for the North Granite
Creek Timber Road rock source and Silvertip Creek quarry.

B. History

Common variety sand, gravel and rock has been mined historically from a number of
locations in the assessment area and used locally for road construction and reconstruction.
Materials sites are identified under the Mineral Deposits section of this report. Several
additional old pits that not shown in the Minerals Deposits section are shown on the
1:63,360 scale USGS topographic maps, specifically Seward C-7, D-7, and D-6 maps.
Little to no information is available about these sites. A slate source at mile 2, Hope
Highway has been used locally as a decorative building stone for many years, probably
since the Hope Highway was constructed. This slate is not of sufficient quality to warrant
marketing it out of the local area. The Silvertip Quarry, on State land, is a good source for
riprap and has likely been used for many years, probably since the highway was
constructed. The Silvertip Creek quarry on Federal land is similar in quality and probably
in history of use to the Silvertip quarry.

During the 1980s the U.S. Bureau of Mines published a series of reports in conjunction
with the U.S. Forest Service Roadless Area Review and Evaluation Il (RARE II) study.
No specific work was done on mineral materials; however, aggregate resources were
identified as a result of the placer mine investigations. At the same time the USGS was
conducting Alaska Mineral Resource Appraisal Program studies of the region which
included geologic mapping (Nelson and others, 1985) and identification of alluvial sources
for aggregates as part of a mineral resource potential study of the Chugach National Forest
(Nelson, 1984).



Mineral Materials Sources

a. Sand and Gravel

1. Bear Pit (2').
This site consists of approximately 27 acres on the north side of the Seward Highway
across from the active East Fork pit. The material varies across the site due to the
influence of the talus/avalanche slope at the base of the mountain. Generally, the material
Is subangular to rounded sandy gravel with moderate to poor sorting.

ADOT dug 29 test pits in 1986 and an additional 10 pits in 1993. Sample results indicated
that of the 15 samples tested, only 3 exceeded the minimum degradation value of 45 for
aggregate for base course. Ten of the 15 samples exceeded the minimum degradation
value of 30 for aggregate for pavement.

In 1996, BLM collected 6 samples that they screened and did a sieve analysis on. They
subjected 2 of these samples to lab analysis; results are in Figure 5.

2. East Fork Pit (5)
This is an active pit that has been in use by ADOT for a number of years. It is located
south of the Seward Highway, between Granite and East Fork Creeks (between Mile 61.9
and 62.3). The material consists of sandy gravel that is generally rounded to subangular.
The material is usually moderately well sorted, although some poorly sorted material
exists. The silt/clay size fraction tends to be high in some samples. Some of the cobbles
exhibit a high degree of weathering and exfoliation.

In 1986, 38 test pits ranging in depth from 4.5 to 13 feet were excavated by ADOT. An
additional 17 pits were dug in 1993, with depths ranging from 12 to 19.5 feet. The water
table is shallow in the pit area, varying from 4 to 12.5 feet below the surface. Analysis of
the samples by ADOT revealed that only 4 of 16 tested passed the minimum degradation
value of 45 for base course and only 8 passed the minimum of 30 for aggregate for
pavement. ® Despite the relatively poor sample results, the pit has been extensively used.

In 1996, BLM collected 5 samples that they screened on site and performed a sieve
analysis on. No samples were taken in the existing pit area. Instead, samples were
concentrated in an area where further expansion might be possible. They subjected 2 of
these samples to lab analysis; results are in Figure 6.

" Number is identifier from Sherman and others, 1997 report.
18 Information from Material Site Summary, Alaska Dept. of Transportation files



3. Fly Pit (7).

The site is located just west of the Granite Creek campground road, on the south side of
the Seward Highway. It consists of two sections: an older mined-out section that has been
left to revegetate (west end) and a newer section (east end) where waste material from
recent construction projects appears to have been dumped. The material in the old pit area
consists of poorly sorted subangular to rounded silty/sandy gravel. The material sampled
in the east pit consisted of moderately well sorted to poorly sorted silty/sandy gravel that is
subangular to subrounded in shape.

In 1996, the BLM collect 4 samples that they screened on site and did a sieve analysis for.
They subjected 2 of these samples to lab analysis; results are in Figure 6.

4. Johnson Pass Trailhead Road (13).
The site is located next to the road leading to the Johnson Pass trailhead between Petes
Creek and Granite Creek. There is evidence of a former shallow pit that was likely used in
construction/modification of the Seward Highway or the trailhead road itself. The BLM
did a brief examination of the area in 1996 to determine if it warranted sampling. The
material noted on the east side contained a fair amount of angular to subangular cobbles,
indicating the influence of avalanche debris or talus slope material. They did not collect
any samples.

5. Silvertip Pit (21).
The site is located on the north side of the Seward Highway, just east of Silvertip Creek.
This site has been used extensively in the past. Recently the pit has been used to dump
shot rock, topsoil, and stumps. The material varies across the area, although it appears to
transition from alluvial gravels in the western end to glacial till in the eastern end. Test
holes dug in the bench to the east revealed glacial till with a high silt/clay size fraction. In
general the material is poorly sorted and rounded to subangular. In 1996, the BLM
collected 2 samples for screening and sieve analysis; both samples were submitted for lab
analysis. The results are shown in Figure 6.



Attachment 3. Mineral Materials Sources, Canyon Creek/ Six Mile
Creek Landscape Assessment Area
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e Slate rocks source along the Hope Highway (mile 2 and 4) are not shown.
e Mineral Materals sites on state or state selected lands are on Attachment 6.
e Site names are from Sherman and others, 1997,




Attachment 4. Mineral Materials site maps,
Sixmile/Canyon Landscape Assessment Area

From Sherman and others, 1997
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Attachment 4. Mineral Materials site maps,

Sixmile/Canyon Landscape Assessment Area
From Sherman and others, 1997
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Attachment 4. Mineral Materials site maps,

Sixmile/Canyon Landscape Assessment Area
From Sherman and others, 1997
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Attachment 4. Mineral Materials site maps,

Sixmile/Canyon Landscape Assessment Area
From Sherman and others, 1997
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b. Rock

1. Hope Highway, Mile 2 Slate
This rock source is adjacent to and parallels the Hope Highway near mile 2. It consists of
an 800-foot-long cliff approximately 30 feet high and the talus derived from it. The
thickness of the deposit is unknown. The rock is a primarily a dark-gray slate with nearly
vertical cleavage. Most of the slate is generally of fair quality for use as decorative stone,
fireplace facing, pathways and the like. Most of the material is too soft and the cleavage is
not perfect enough for it to be used as shingles for roofing, flooring, or for blackboards.

The outcrop is nearly vertical with an apron of talus. The talus angle of repose is about 30
degrees. The flat, thin nature of the material tends to allow it to slide/move easily, thereby
not retaining a steep slope. “New” rock comes down mostly in the spring, in response to
freeze/thaw forces. Heavy rains may cause some loose rock to migrate downward.

e

Fig'ure 8. Slate rock source at mile 2 of the Hope Highway. Photo taken by Carol S.
Huber, looking west toward Hope.

BLM visited this source in 1996 but did not include it in their Mineral Materials Survey
report (Sherman and others, 1997).



2. Hope Highway, Mile 4 Slate
This undeveloped rock source is exposed along the Hope Road near mile 4. The rock
exposed in the road cut consists of massive greywacke on the south end, brown slate in the
middle, and gray slate on the north end. The gray slate exhibits a parallel cleavage. The
material has potential for decorative stone, although the resource is limited to an area of 15
feet high by 25 feet long by 10 feet wide. There may be as much as 100 feet of additional
material along strike. The slate appears similar in quality to the slate at Mile 2.

3. North Granite Creek Timber Road
This undeveloped rock source is on the north side of the Seward highway near the Granite
Creek campground entrance (Attachment 3). The site had an active salvage logging in
1996 when the BLM conducted their mineral material survey (Sherman and others, 1997).
The road construction and logging operation exposed several outcrops of greywacke
(Attachment 4). There has been no excavation of rock from this site other than that needed
for the logging road construction.

The rock exposure at the end of the road consists of slate that breaks into sharp flat pieces.
The slate is too soft for riprap or crushed aggregate and the BLM took no samples. The
rock exposure near the logging camp consists of a hard, dark gray greywacke with
interbedded phyllite units. The exposure parallels the road for approximately 250 feet.

The bedrock knob is approximately 40 feet high. Additional bedrock is exposed near the
camp. The quality test results (Figure 7) indicate this site has potential as a source for
riprap and crushed aggregate for pavement. The test results further indicate that the rock is
unsuitable for use as aggregate for base.

Assuming a quarry size of approximately 250 by 250 feet, 40 feet high, there is a potential
for a minimum of 200,000 tons of rock (Sherman and others, 1997). This estimate only
includes the area where trees have been logged off. Greater resources are present since the
bedrock continues up the slope and is also exposed in other logged off areas.

4. Silvertip Creek Quarry
This quarry is on the south side of the Seward Highway, just west of Silvertip Creek. The
rock has been used as a source of riprap and shot rock. There are two distinct areas at this
rock source (Appendix 5). This is not the same site as the Silvertip quarry, which is on
state land.

Rock at the lower site is a dark gray greywacke with crosscutting quartz, calcite, and
tremolite veins. There are some phyllite/schist inclusions in the western face. The



material breaks into a variety of sizes when blasted and the maximum size is 4- to 6-foot
pieces. The resource appears to be limited to approximately 100 feet from the face by a
fault trace. The BLM did not estimate a resource for this site because they believed that is
had limited development potential due to its proximity to the highway (Sherman and
others, 1997).

Rock at the upper site consists of blocky greywacke boulders varying in size up to
approximately 10 feet. The material is dark gray with quartz veins. This site is a talus
slope that is approximately 250 feet long and 30 to 50 feet wide; it has an estimated
average depth of 6 feet. The estimated rock resource is 8,250 tons (Sherman and others,
1997).

c. State Owned Mineral Materials

There are additional potential resources on State land within the assessment area; they are
situated within 3 blocks of lands that are (1) near the mouth of Sixmile Creek, (2) the
“forks”, and (3) along Canyon Creek north of Summit Lake (Attachment 6). Block 1 does
not contain any known materials pits, but does have potential for sand and gravel. Block 2
contains 2 known materials pits and 1 quarry. Pit 1 is at the Alaska Department of
Transportation (ADOT), Silvertip Station, and has been used extensively. Pit 2 has had
minor usage in highway construction and reconstruction. Quarry 1, the Silvertip Quarry,
has had extensive use in Highway construction and reconstruction. Block #4 contains
gravel pits 3 and 4. Gravel pit 3 is located at mile 48.6 on the east side of the highway. It
has been used extensively for the highway. ADOT has designated this pit as MS #31-1-
025-1. Gravel pit 4 is located on the west side of the highway north of Colorado Creek at
mile 46.5. ADOT has designated this pit as MS #31-1-014-1. Some 300,000 cubic yards
was extracted from Gravel pit 3 in 1994 through 1998 for highway reconstruction. Gravel
pit 4 was used for disposal of unusable material. Both pits belonged to the Forest Service
at in 1994 and were transferred to State ownership in 1996.

1. Silvertip Quarry
The rock is a fractured greywacke belonging to the VValdez Group. The quarry is located
on the west side of the Seward Highway, 2.5 miles southeast of the Hope “Y”, in the
NWY4 Section 26, T. 8 N., R. 1 W., Seward Meridian. (The Silvertip Creek Quarry is in
section 36.) Prior to 1977, this quarry has been used as a source of riprap for highway
construction. From 1977 to 1981 it was used as a source of rock for fireplace construction
(Hoekzema and Sherman, 1983).

2. Mining effects on watershed



D. Current Mining
Mineral materials have been mined historically in the assessment area and are being mined
currently. The East Fork pit is the only active Forest Service materials pit in the
assessment area, although there several old pits that could be used, if needed. East Fork
pit is managed out of the Glacier Ranger District as a community pit. They issue several
permits annually from this pit. Most of the material is sold for highway reconstruction or
maintenance projects.

Mining Claims and Operations
A. Mining Claims

The major Federal law governing locatable minerals is the Mining Law of 1872 (May 10,
1872), as amended (30 U.S.C. 22-54). This law provides citizens of the United States the
opportunity to explore for, discover, and purchase certain valuable mineral deposits on
those Federal lands that remain open for that purpose. These minerals include metallic
minerals and certain nonmetallic minerals. The Chugach National Forest is mostly open to
mineral entry, and lands in the assessment area are generally open to mineral entry.
Withdrawn areas include the (1) highway corridor that includes a strip of land along both
sides of the highway, (2) campgrounds and other developed areas, (3) State land
selections. State mining claims may be located on lands that have been conveyed to the
state. In some cases, federal mining claims preexist a state land selection; in that instance
these claims remain federal mining claims (federal land) when the selection in conveyed.
If the claims are later abandoned, then that piece of land occupied by the former claim may
be conveyed to the state.

A mining claim is a property right but it is not property ownership. Instead, mining claim
ownership carries the right to use a parcel of land (mining claim) but that use is restricted
to prospecting, mining or processing the mineral resource and uses reasonably incident
thereto. A mining claim on national forest land is still public land, and ownership of a
mining claim does not carry exclusive possession of that land. The ownership of a mining
claim carries both rights and obligations; these are discussed in the Forest Service Manuel
(FSM) 2813. Section 2814 of the FSM discusses the rights and obligations of the United
States with regards to mining claimants.

Forest wide, there are generally about 500-600 mining claims, nearly all on the Kenai
Peninsula. There are a number of mining claims in the assessment area; they are located
mostly along known placer streams or over known lode prospects. They also tend to be
staked more readily in easily accessible areas. The majority of them are placer claims
rather than lode. Attachment 5 shows mining claims in the assessment area that were
current in 1998. The number of mining claims at any particular time is subject to change



as new claims are filed and existing claims are abandoned. Maintaining a mining claim
requires an annual fee payment or filing of annual assessment work. If neither is done,
claims are deemed abandoned and void.

The presence of mining claims may indicate an interest in developing the mineral resource.
Not always however, sometimes mining claims are staked on speculation. Sometimes
claimants locate mining claims in order to possess and use Federal lands for nonmining
purposes. This is an illegal practice but is actually fairly common. Mining claims may
only be used to develop and mine the mineral resource. When activities on a mining claim
entail disturbance of surface resources, a notice of intent or plan of operations must be
submitted for Forest Service approval. Even though the mining law allows such activities,
the Forest Service must still approve activities that would take place on national forest
land.



Attachment 4. Mining claims/operations in the Canyon Creek/Sixmile
Creek Landscape Assessment Area
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B. Locatable Mining Operations
The United States has the right to regulate prospecting and mining activities; this right is
contained in 16 USC 551, and exercised in among other regulations, 36 CFR 228 Subpart
A. These Forest Service regulations set the rules through which the mining claimant may
use the surface of National Forest System lands in connection with operations authorized
by the United States mining laws. The regulations seek to manage public lands so as to
minimize adverse environmental impacts of surface resources.

Currently, there are approved suction dredging plans of operations on several streams in
the assessment area. Attachment 5 shows the mining claims that either currently have or
recently (within the last 5-10 years) had approved plans. The current and most
consistently active claims with operations are highlighted in yellow. These are situated on
Canyon, Mills, Silvertip, and Gulch Creeks; all of these streams are historic producers.
The largest producer by far is Canyon/lower Mills Creek. This area it has experienced the
most intense activity in recent years. The Gold Prospectors Association of America
(GPAA) the world’s largest prospecting organization, owns several claims on Mills Creek.
On GPAA claims, there has been considerable suction dredging and hand-mining activity
for the past 8-10 years and currently. These claims cover historically mined areas.

No heavy equipment mining is currently occurring. The most recent (early 1990s) heavy
equipment placer mining on the “Goodrock D”” mining claim occurred on the east side of
the Seward Highway, in the bench gravels along Canyon Creek near its confluence with
Mills Creek. Mining occurred for several consecutive years during that period. The land
has since been conveyed to the state. No federal mining claims exist within the conveyed
parcel.

No lode mining is occurring, either copper or gold. Prospecting continues to occur
intermittently in the assessment area. In general, this prospecting has not required a plan
of operations.



Attachment 6. Mineral Material Sources on
State and State Select Lands in the Sixmile/Canyon Creek
Landscape Assessment Area
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E. Land Status

Introduction

Easements and Permits within the 6 Mile/Canyon Creeks Watershed

F.  Cultural Resources

Humans have used the Sixmile/Canyon Creek Watershed spanning a period of about
10,000 years. The cultural resources of the watershed include prehistoric and historic
remains. Some of these properties are either on or are eligible for the National Register of
Historic Places. The historic mining resources constitute the greater part of the known
cultural resources in the watershed, although large portions of the project area have not yet
been inventoried. The National Historic Preservation Act (Section 106) and Executive
Order 11593 require archaeological inventory to be completed prior to implementation of
any undertaking. Prior to the late 1990s, however, funding for completing heritage reports
was often not provided. Therefore some information gathered from surveys completed in
the past 20 years has not been reported. The majority of the cultural resources currently
identified within the watershed remain formally unevaluated for the National Register of
Historic Places (NRHP). Only Sunrise City (SEW-00820) has been evaluated and placed
on the NRHP.

Through research of previously written books and reports completed in ecologically
similar areas, it is possible to infer the early cultural use of the sixmile watershed.
Acrtifacts from every period of human occupation have been discovered in the region. The
earliest known site in the Cook Inlet area is located at Beluga Point on the north side of
Turnagain Arm. This site contained Paleo-Arctic core and blade technology. Use of the
area was probably due to the abundance of sheep, caribou and fish. Artifacts from the
Middle Holocene have been found along the Kenai River in the interior of the Kenai
Peninsula (McMahan 1985: 197-198). In addition, a large number of sites from the late
prehistoric period (after about 1,000 years ago) have been located throughout the region.
Prehistoric period sites are characterized by rectangular house depressions, other pit



features, and a preponderance of cobble spall scrapers, but few other preserved artifacts.
Archaeological evidence suggests that Athapaskans occupied the region around Cook Inlet
beginning about 700 years ago, and thus, sites dating from the late prehistoric period are
presumed to relate to Tanaina Athapaskan occupation (McMahan et al. 1991; McMahan
1995).

Earliest known Euro-Americans to visit the Cook Inlet region were English explorers.
Captain James Cook sailed into the inlet in 1778. In the 1790’s Russian fur traders began
setting up posts on Cook Inlet to develop the fur trade. While the primary focus of
Russian activity was the fur trade, the Russians prospected the surrounding area for gold
(c.f. Korman 1989:164). Euro-American influence had little impact on the Turnagain Arm
area until the first gold discovery there in 1890. In 1893 prospectors staked the first
mining claims in the area and established mining camps at the mouths of the Resurrection
and Sixmile creeks in 1895. During 1895, prospectors fanned out through the Turnagain
Arm area looking for additional sources of gold. Sam Mills and J.T. Ballam filed the first
claims on Canyon Creek, a tributary of Sixmile Creek, the next major drainage east of
Resurrection Creek. Other prospectors filed claims on Sixmile, Canyon, East Fork, Mills,
and Lynx creeks. Gold discoveries on Canyon and Mills creeks produced the richest
returns, setting off a stampede of outside prospectors to Turnagain Arm the following year.
In 1896 about 1,500 men and women worked the Sixmile drainage, establishing the
Sunrise Mining District (Moffit 1906:9; Barry 1973:61). As pressure on the resources
grew, people began settling wherever suitable land for dwellings could be located.

The northern part of the Kenai Peninsula contains commaodities of gold, silver, copper,
lead, zinc and molybdenum. Mining has included significant placer gold production, over
100,000 ounces from 1895 to present. Lode production includes a small amount of gold,
about 13,500 ounces prior to World War Il (Selkregg 1974:1-71). Mining came to a halt in
the early 1940s with the Preference Rating Order of 1941, and the Limitation Order L-208
of 1942 (Berry 1997:210). Although L-208 was revoked July 1, 1945, mining never
recovered its pre-war economic importance. The early twentieth century is considered a
key period of historic significance for the Sixmile/Canyon Creek Watershed, to which the
majority of the historic mining remains are linked.

Cultural Resources current condition

Forest Service management of cultural resources is legislated by Acts of Congress and
Executive Orders. They mandate inventories of cultural resources, and preservation and
interpretation of all types of cultural resources for the benefit of the public. The



requirements of three of these, plus a Programmatic Agreement between Region 10 of the
Forest Service, the State Historic Preservation Officer and the Advisory Council on
Historic Preservation, are summarized in Appendix A.

Of the 181,170 acres that comprise the total area of the Sixmile/Canyon Creek Watershed,
about 1,208 acres, or about .6% of the total area has been surveyed for cultural features
(CNF Heritage Program files). These surveys have been project related and so are
discontinuous in nature with a rather checkerboard appearance when plotted on a map.
Maps of archaeological surveys completed after 1992 are not provided due to the lack of
funding allocated to update the GIS layers. The GIS map completed to date would show
less than half of the areas actually surveyed.

Four Alaskan Native related sites are known to be located within the watershed
boundaries. These resources consist of flaked stone tools, cache pits and house
depressions. The four sites known are:

SEW-00106 Hope Cutoff Site
SEW-00608

SEW-00609

SEW-00696 Log Cache

Sixty-five mining and Euro-American historic properties are currently documented within
the watershed. The features at these sites include: cabins, ditches, bridges, cemeteries, and
mining related artifacts and features. The 65 known historic sites are:

SEW-00022 Dahl (“Quartz Creek™)
SEW-00035 Michaelson Family Cemetery
SEW-00036 Canyon Creek Wing Dam
SEW-00094 Tunnel, Railroad Station
SEW-00100 Portage Roadhouse

SEW-00104 Griset’s Roadhouse

SEW-00105 White’s Roadhouse

SEW-00112 Tunnel 7

SEW-00113 Falls Creek Cabin

SEW-00114 Woodrow (“Bear Creek Station™)
SEW-00115 Tunnel 0

SEW-00118 Johnson (“Sunrise R.R. Station™)
SEW-00149 Saxton Camp (“Wilson’s Camp”)
SEW-00152 Lauritsen Cabin



SEW-00194 Sunrise

SEW-00195 Sunrise Cemetery

SEW-00256 Canyon Creek Trail
SEW-00365 Saxton Ditch

SEW-00366 Johnson Pass Military Road
SEW-00367 Lower Fuller Creek Ditch
SEW-00368 Upper Fuller Creek Ditch
SEW-00369 Ditch Features

SEW-00370 Ditch Features

SEW-00371 Gaede Cabin

SEW-00372 Pass Creek Ditch

SEW-00373 Wible Ditch

SEW-00374 Wible Mining Camp
SEW-00375 Donaldson Creek Ditch
SEW-00376 Lower Donaldson Creek Ditch
SEW-00377 Ditch Features

SEW-00378 Ditch Features

SEW-00379 Ditch Features

SEW-00380 Lower Canyon Creek Ditch
SEW-00381 East Fork Ditch

SEW-00382 Mining Shaft

SEW-00383 Granite Creek/Ingram Creek Trail Co.
SEW-00384 Frenchy Creek Ditch
SEW-00603 Walker Cabin

SEW-00604 Cascade Cabin

SEW-00605 Mills Creek Cabin Site
SEW-00655 Canyon Creek Bridge
SEW-00683 Falls Creek Camp Site
SEW-00684 Falls Creek Mining Ditch
SEW-00685 Ruins of 8-sided Cabin
SEW-00686 Falls Creek Log Cabin
SEW-00687 Log Cabin

SEW-00688 Part from Sixmile Dredge
SEW-00689 Cabin Foundation and Domestic Artifacts
SEW-00690 Partially Buried Wash Tub
SEW-00691 Root Cellar and Artifacts
SEW-00692 Three Depressions and Artifacts
SEW-00693 Cabin Foundation and Artifacts
SEW-00694 Cabin Foundation and Three Depressions



SEW-00695 Cabin Foundation and Artifacts
SEW-00697 Ruins of Two Log Cabins
SEW-00777 Unit 22A Mining Ditch

SEW-00778 Unit 18E Mining Ditch

SEW-00779 Unit 18F Road and Associated Ditch
SEW-00789 Root Cellar and Three Depressions
SEW-00820 Sunrise City National Register Historic District
SEW-00833 Cabin Site on the Island
SEW-00949 East Fork Concrete Truck
SEW-00964 Granite Creek Guard Station
SEW-00965 East Fork Cabin

SEW-00968 Boston Bar

A number of these and other historic properties are undoubtedly eligible for the National
Register of Historic Places, but they have yet to be properly documented or evaluated.

Another type of heritage site that needs to be addressed here are cultural landscapes.
Cultural Landscapes are a type of historic property addressed in the Secretary of the
Interior’s Standards and Guidelines, as revised in 1992. A cultural landscape is defined as
“a geographic area, including both cultural and natural resources and the wildlife or
domestic animals therein, associated with a historic event, activity, or person or exhibiting
other cultural or aesthetic values: (Birnhaum 1994:1). Cultural landscapes generally fall
into one of four categories: historic designed landscapes, historic vernacular landscapes,
historic site landscapes, or ethnographic landscapes. The size of cultural landscapes can
vary from as little as half an acre to hundreds of acres.

Although “Most historic properties have a cultural landscape component that is integral to
the significance of the resource” (Birnhaum 1994:2), the cultural landscape elements have
not been fully inventoried or evaluated for any of the historic properties in the
Sixmile/Canyon Creek watershed. Mining landscapes fall under the category of historic
vernacular landscape, “a landscape that evolved through use by the people whose activities
or occupancy shaped the landscape” (Birnhaum 1994:2). In this case the Sixmile/Canyon
Creek Watershed can be expected to include a vernacular landscape. The historic period
with which most of the cultural landscapes in the watershed are associated is the early 20"
century. The features that contribute to the historic character of the cultural landscape
include the physical environment and ecological systems of the region, views and vistas,
mining areas, living areas, patterns of land division, vegetation and associated changes,
tailing piles, ponds and ditches, the historic cabins and outbuildings, trails and roads, and
indigenous and introduced vegetation.



Cultural Resources Reference Conditions

Three reference condition periods exist for the Sixmile/Canyon Creek Watershed: the pre-
European fur trade period (prehistoric); the Euro-American fur trade period, which directly
impacted the wildlife of the Kenai Peninsula, and indirectly affected its vegetation; and the
American mining period/early Chugach Forest period (1888-1942), during which human
use changed some drainage patterns, and resulted in changes to botanical and biological
resources.

During the pre-contact period (pre-A.D. 1778) Alaskan Natives used biological and
botanical resources for food, clothing, shelter and transportation. Although the biological
and botanical populations and their distribution as recorded at the time of European
contact are often viewed as representative of a “pristine” state, these populations are
simply indicative of their state given the technology of the human groups that harvested
them, and the population size of those human groups at that time. In fact these populations
were effected greatly by early human populations through the use of fire, and by hunting
and gathering.

During the “Fur trade period” of A.D. 1778 to 1888 there was increased harvesting by
Alaska Natives and non-Natives of land mammals, such as beaver, land otter, marmot, fox,
lynx, caribou, sheep, wolf, bear and wolverine. A decrease in numbers of beavers would
have had an impact on the vegetation and the hydrology of the Sixmile Creek watershed.
There is documentation from other parts of the Kenai Peninsula of people catching
Anadromous fish to sell to Euro-American settlers. If this was an economic strategy of the
Native Alaskans of the Sixmile/Canyon Creek watershed, such activities may have had a
detrimental effect on Sixmile Creek fish populations. Decreases in populations of fur
bearers and related changes in human socialization patterns may have caused changes in
human settlement patterns in the Sixmile Valley, as is apparent in other parts of the Kenai
Peninsula. These would be evident in the locations and types of sites from particular time
periods.

The American mining period/early Chugach Forest period (1888-1942) is one of the best-
documented historic eras. Mining camps were established in proximity to streams, whose
water was used for placer and hydraulic mining. Water was not as much of a concern as
the location of mineral veins for some later hard-rock mines, which were established away
from major streams. Mining related machinery was brought in, and buildings, ditches, and
roads were constructed. Early 20" century photos of the areas adjacent to Sixmile Creek



show widespread clear-cut areas throughout the valley, especially near the town of
Sunrise, as late as the 1930s. Populations of fish and land mammals likely continued to
decrease as a result of human subsistence use and changes to the Sixmile Creek stream
bed.

1. Physical Setting

A. Climate

Various weather stations are located in and around the Sixmile/Canyon Creek analysis
area. The weather station in Hope, AK, at 150 feet elevation, is approximately 7 miles
west of the mouth of Sixmile Creek and represents the rain shadow influence on this north-
central portion of the Kenai Peninsula. The weather station at Moose Pass 3 NW, AK, at
480 feet elevation, is approximately 9 miles south of Summit Lake and represents the
influence of a transition maritime and mountainous interior climate (table 2.11.A-1, figure
2.11.A-1). Both of these weather stations are low in elevation and may not be
representative of higher elevation areas within the Sixmile/Canyon Creek watershed.

Climate varies dramatically throughout the Kenai Peninsula and the Sixmile/Canyon Creek
analysis area. In general, precipitation increases with increasing elevation in the
watershed. Also, precipitation is considerably greater in the eastern portion of the
watershed, as it is more subjected to the maritime influence of Prince William Sound east
of the Kenai Peninsula (figure 2.11.A-2). A result of this weather phenomenon is the
abundance of glaciers on the eastern portion of the Sixmile Creek watershed, as well as on
the eastern portion of the Kenai Peninsula. The climate is uniquely different in Portage
Valley, just 5 to 10 miles northwest of the Sixmile Creek watershed, where winds and
moisture cross the low Portage Pass and create extreme climatic conditions.

Table 2.II1.A-1: Weather station metadata for the Sixmile Creek watershed. Climate data
from WRCC (2002), snow data from NRCS (2002).

Climate data (WRCC)
Number Station Name Lat Long Elev Start ObsTyp End
(Coop) | (From NCDC listing) | ddmm | dddmm ft yy mm t p yy mm
505894-2 MOOSE PASS 6028 | 14923 480 52 03 U U 67 09
505894-2 MOOSE PASS 6028 | 14923 490 67 09 U U 78 09




505894-2 | MOOSE PASS 3 NW | 6030 | 14926 490 8301 1 2 88 07

505894-2 | MOOSE PASS 3 NW | 6030 | 14926 480 88 07 1 2 99 99

503720-2 HOPE 6055 | 14938 150 7902 U U 99 99

From NCDC Station Historical Listing for NWS Cooperative Network
ObsTyp: t-Temperature-1, p-Daily precip-2, w-(blank), s-(blank), e-Evap-5
h-Hourly precip - 6 0.01" Universal, or - 7 0.10" Fisher-Porter
U - Observed, but beginning date is uncertain

Snow data (NRCS)
Number Station Name Lat Long Elev Start End
ddmm dddmm ft yy mm yy mm
49L.19S Summit Creek (SNOTEL) 6037 14932 1400 6110 90 09
49L.13S Turnagain Pass (SNOTEL) 6047 14911 1880 6110 90 09
49102 Bertha Creek (Snow Course) 6045 14915 950 61 10 90 09
49103 Kenai Summit (Snow Course) 6040 14929 1390 6110 90 09

Figure 2.11.A-1: Weather stations, stream gauge sites, and water quality measurement sites
in the Sixmile/Canyon Creek analysis area. Locations of USFS water quality sites are
approximate.
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Figure 2.II.A-2: Mean annual precipitation (in inches) in the Sixmile/Canyon Creek
watershed. Glaciers are present in the alpine areas of the watershed that receive more
precipitation.
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1. Air Temperature

At Moose Pass, the mean annual temperature is 35.3 degrees F, the mean minimum
January temperature is 4.6 degrees F, and the mean maximum July temperature is 66.5
degrees F. At Hope, the mean annual temperature is 36.7 degrees F, the mean minimum
January temperature is 12.8 degrees F, and the mean maximum July temperature is 66.5
degrees F (WRCC, 2002) (table 2.11.A-2, figure 2.11.A-3). Although average
temperatures are relatively similar at these two weather stations, temperatures at Moose
Pass fluctuate more widely than those at Hope, leading to greater maximum temperatures
and smaller minimum temperatures. Because the town of Moose Pass lies in a somewhat
enclosed basin, temperature inversions and cold winter temperatures are common
(Blanchet, 1986). The smaller temperature fluctuations in Hope are the result of the
maritime influence of Turnagain Arm and Cook Inlet, and the lower frequency of winter
temperature inversions.

Table 2.11.A-2: Monthly climate summary for Moose Pass 3NW, AK, Hope, AK,
Summit Creek, AK, and Turnagain Pass, AK. Data from WRCC (2002) and NRCS
(2002).

Moose Pass 3 NW, AK (505894) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
IAverage Max. Temperature (F) 215 27.2 36.2 444 544 632 665 64.7 552 419 312 27 445
Average Min. Temperature (F) 46 99 15 258 335 413 458 446 379 274 17 113 26.2
Average Mean Temperature (F) 129 187 256 351 44 522 56.2 54.6 465 347 244 19.1 353
IAverage Total Precipitation (in.) 189 246 124 105 14 083 145 276 492 431 307 311 2848
Average Total SnowFall (in.) 143 16 114 43 01 O 0 0 01 44 118 202 826
IAverage Snow Depth (in.) 12 16 15 7 0 0 0 0 0 0 3 11 5

Data from WRCC (2002). Period of Record : 4/ 1/1952 to 12/31/2001. Percent of possible observations for period of
record: Max. Temp.: 60.5% Min. Temp.: 60.3% Precipitation: 60.4% Snowfall: 58.1% Snow Depth: 57.1%

Hope, AK (503720) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
IAverage Max. Temperature (F) 266 28 36 452 56.7 642 665 642 556 419 301 26 451
Average Min. Temperature (F) 128 126 194 27 352 429 483 46.1 386 281 17 127 284
IAverage Mean Temperature (F) 19.7 203 27.7 36.1 46 535 574 551 471 35 236 194 36.7
Average Total Precipitation (in.) 198 143 12 0.74 0.62 1.09 195 253 3.28 268 21 257 2215
Average Total SnowFall (in.) 136 151 113 33 01 O 0 0 01 57 178 227 895
IAverage Snow Depth (in.) 11 12 11 3 0 0 0 0 0 1 4 10 4

Data from WRCC (2002). Period of Record : 3/ 1/1979 to 4/30/1995. Percent of possible observations for period of
record: Max. Temp.: 98.7% Min. Temp.: 98.8% Precipitation: 97.7% Snowfall: 98.5% Snow Depth: 97.9%

IAverage Total Precipitation (in) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Summit Cr. (SNOTEL 49L.19S) 27 24 19 19 17 19 2 3 4 41 29 3 31.5
Turnagain Pass (SNOTEL 49L.13S)] 65 54 5 44 25 24 23 43 72 74 6 6.7 601

Data from NRCS (2002). Period of record: 1961 - 1990




Figure 2.11.A-3: Daily temperatures for Moose Pass 3NW, AK (Station 505894) and Hope,
AK (Station 503720). Data from WRCC (2002).
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2. Precipitation

Moose Pass receives an average of 28.5 inches of precipitation per year, and Hope receives
an average of 22.2 inches per year (WRCC, 2002) (table 2.11.A-2, figure 2.11.A-4).
Precipitation in the watershed increases with elevation, as well as in an eastward direction.
Precipitation data from SNOTEL sites in the watershed show an average annual total
precipitation of 31.5 inches per year at Summit Creek, located at 1400 feet in the
headwaters of the Canyon Creek watershed. However, the average annual total
precipitation at Tincan Mountain on Turnagain Pass, located at 1880 feet in the eastern
portion of the watershed, is 60.1 inches per year, almost twice that at Summit Creek.
Although this is partially an effect of the greater elevation at the Turnagain Pass site, it
also reflects the direction that storms circulate through Prince William Sound. In this
case, the Kenai Mountains act as a barrier to create a rain shadow effect west of the
mountains. This rain shadow effect causes the East Fork Sixmile Creek watershed to
receive considerably more precipitation and create more runoff than the Canyon Creek
watershed.

Both snow and rain occur in the Sixmile Creek watershed. Snow falls at all elevations of
the watershed between the months of October and April, although winter warm spells can
bring rain to the lower elevations. These winter rains often occur earlier in the season
below about 800 feet in elevation (Blanchet, 1986). In general, about 50% of the annual
precipitation in the lowest elevations comes as snow, and this increases to about 75% in
the highest elevations in the watershed. September and October are the wettest months of
the year at all measured locations, and winter months receive more precipitation than
summer months. May is generally the driest month of the year (table 2.11.A-2, figure
2.11.A-4). Storms in the Turnagain Pass area generally last an average of 1.5 days
(Blanchet, 1986).

3. Snowpack

Two SNOTEL sites and two snow courses, all monitored by the Natural Resources
Conservation Service (NRCS), are located within the Sixmile/Canyon Creek analysis area
(table 2.11.A-3, figure 2.11.A-5). Snowfall measurements are also recorded at Moose Pass



and Hope by the Western Regional Climate Center (WRCC) (table 2.11.A-2, figure
2.11.A-6). These data show a wide variability in snow depths throughout the watershed.

Tincan Mountain at Turnagain Pass and the upper elevations of the eastern portion of the
watershed receive the most snow. This site has an average of 38.6 inches of snow water
equivalent persisting into May, and on average has snow remaining on the ground through
June. Bertha Creek, about 5 miles southwest of Turnagain Pass and at 950 feet elevation,
receives considerably less snow, with only 18.9 inches of snow water equivalent at the
beginning of May. Summit Creek and Kenai Summit, both located in the headwaters of
Canyon Creek, represent the drier western portion of the watershed, with average
snowpacks of about 13 inches of snow water equivalent occurring in April, and snow
remaining on the ground only until late May.

Figure 2.I1.A-4: Average daily precipitation for Moose Pass 3 NW, AK (Station 505894)
and Hope, AK (Station 503720). Data from WRCC (2002).
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Table 2.I1.A-3: SNOTEL and Snow Course data for sites within the Sixmile Creek
watershed. Data from NRCS (2002). Snow water equivalent (SWE) is equal to the depth
of water (in inches) in a column of snow.

IAlaska SNOTEL Snow Water Equivalent (SWE) Averages: 1961-1990 (inches)
SNOTEL site Elev (ft) | Date | Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
st | 0 17 36 59 86 11 129 11 0O 0 O 0
15th |08 27 46 72 96 12 134 75 0 O
st | 0 45 106 173 238 292 342 386 265 O
15th [ 08 7.5 139 205 265 317 377 36 45 0

Summit Creek 1400

Turnagain Pass 1880

0 0
0 0
0 0

IAlaska Snow Course Snow Water Equivalent (SWE) Averages: 1961-1990 (inches)

Elev 1-Jan 1-Feb 1-Mar 1-Apr 1-May
(ft) |Depth SWE Depth SWE Depth SWE Depth SWE Depth SWE
Bertha Creek | 950 | 30 7.8 39 109 47 139 53 169 53 189
Kenai Summit | 1390 | 32 6.9 39 9.6 44 12 45 139 34 121

Snow Course

Figure 2.IL.A-5: SNOTEL and Snow Course data for sites within the Sixmile Creek
watershed. Data from NRCS (2002).

SNOTEL and Snow Course Snow Depths in the Sixmile Creek
Watershed. Period of record: 1961 - 1990.
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Figure 2.I1.A-6: Snowfall statistics for Moose Pass 3 NW, AK (Station 505894) and Hope,
AK (Station 503720). Data from WRCC (2002).
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Moose Pass receives an average of 82.6 inches of snow per year with an average
maximum snowpack of 16 inches occurring in February. Hope receives slightly more
snow, with an average of 89.5 inches of snow per year. However, snowpack depths are
shallower in Hope because of higher rates of melting and thawing during the winter. The
average maximum snowpack in Hope is 12 inches, occurring in February.

4. Wind

Winds generally come from Prince William Sound in the east, although winds in this
region are complex and variable, and winds generally increase above timberline. The US
Forest Service collected wind data at Tincan Mountain on Turnagain Pass, located at 1880
feet in elevation, during the three winters from 1968 to 1972. Wind speeds averaged 5
mph during the day, and peak velocities reached 40 mph. These data showed no periods
greater than 3 or 4 hours with wind speeds consistently above 15 mph (Blanchet, 1986).
Mountain ridges receive much greater maximum winds, with gusts likely as high as 100
miles per hour.



B. Hydrology and Water Quality
1. Channel Character

a. Current Channel Conditions: After 1895

Canyon Creek: Much of Canyon Creek is incised into a narrow gorge at the bottom of a
glacially carved valley. This deep canyon was created as Canyon Creek eroded downward
to the level of the East Fork Sixmile Creek valley, a deeper valley carved by a larger
glacier. Below the confluence with Mills Creek, all of Canyon Creek is classified as a
Moderate Gradient Contained Narrow Valley Channel (LC2). This channel is confined by
steep canyon walls and includes numerous waterfalls and cascades. Between Upper and
Lower Summit Lakes, Canyon Creek is classified as a Narrow Low Gradient Flood Plain
Channel (FP3), a sinuous, low gradient channel with low velocities and low sediment
transport capacity. Upper and Lower Summit Lakes function as settling basins for
sediments transported by the uppermost tributaries of Canyon Creek (figure 2.11.B-1),
although most sediment input occurs downstream of these lakes.

Figure 2.I1.B-1: Upper and Lower Summit Lakes, in the southern portion of the Canyon
Creek watershed, looking toward the south.

Mills Creek is the largest tributary to Canyon Creek, flowing 11.8 miles from the southern
end of the analysis area. The upper portion of Mills Creek is a Narrow Mixed Control
Channel (MM1), and the lower portion is a Moderate Width Mixed Control Channel



(MM2). A large, active area of mass wasting exists within the Juneau Creek watershed, on
the north side of Juneau Creek just upstream of its confluence with Mills Creek (figure
2.11.B-2). Seasonal high flows erode the toe of the steep, unstable slope. Spring freeze-
thaw cycles and soil saturation from snowmelt in the upper layers of the slope cause
mudflows into Juneau Creek. These mudflows transport a large amount of fine sediment
into Juneau Creek, greatly increasing the turbidity of Mills Creek and Canyon Creek
downstream.

Figure 2.11.B-2: View looking down steep eroding slope into Juneau Creek. This
contributes considerable sediment to the channel during snowmelt and rainstorms.

East Fork Sixmile Creek: Because it occupies a large, glacially carved valley, East Fork
Sixmile Creek is predominantly a Wide Low Gradient Flood Plain Channel (FP5) and has
a lower overall gradient than Canyon Creek. However, upstream of the confluence with
Canyon Creek, East Fork Sixmile Creek enters a small gorge and is classified as a
Moderate Gradient Contained Narrow Valley Channel (LC2) and a Deeply Incised
Contained Channel (MC3) (figure 2.11.B-3). East Fork Sixmile Creek has three
significant tributaries. Granite Creek, originating on Turnagain Pass, and Bench Creek,
originating on Johnson Pass, are both predominantly Low Gradient Flood Plain Channels
(FP3, FP4, and FP5). Center Creek is a Low Gradient Flood Plain Channel in its lower
reaches.

Sixmile Creek: The uppermost and lowermost portions of Sixmile Creek downstream of
the confluence with Canyon Creek are Wide Low Gradient Flood Plain Channels (FP5).
From Alder Creek to Falls Creek, Sixmile Creek contains 2 short gorges, classified as



Deeply Incised Contained Channels (MC3) and Moderate Gradient Contained Narrow
Valley Channels (LC2). These bedrock gorges are incised into the bottom of the glacially
carved Sixmile valley. These canyons provide recreational opportunities for whitewater
boating, as they contain small waterfalls, cascades, and boulder runs.

Figure 2.11.B-3: East Fork Sixmile Creek gorge, near Gulch Creek.

b. Human influences on channel morphology

Placer mining activity has had a significant impact on stream morphology, water quality,
habitat, and riparian vegetation. Historic placer mining in the Sixmile Creek watershed
included the use of hydraulic mining techniques, as well as steam shovels and other heavy
mining equipment. Hydraulic mines used high pressure water jets to remove soils,
vegetation, and overburden from “pay” gravels often located adjacent to streams. This
mining technique can be particularly damaging to a stream channel and its floodplain.
Placer mining removed fine sediments from streambanks, leaving gravel and cobbles,
which do not easily support new vegetative growth. These operations also straightened
channels and removed large woody debris, decreasing channel complexity in many stream
reaches. Hydraulic mining was used historically, between 1903 and 1940, on a number of



streams, including Sixmile Creek, Canyon Creek, Mills Creek, Juneau Creek, Bertha
Creek, Lynx Creek, and other area streams. Hydraulic mining impacts on parts of Sixmile
Creek and Mills Creek remain very apparent almost a century later, and many damaged
channels have not been rehabilitated. A momentary surge in gold mining operations,
particularly heavy equipment placer operations, occurred in 1980 and 1981 because of
high gold prices.

As well as the direct effects of mining along stream channels, hydraulic mining usually
involved the construction of extensive contour ditches along mountain slopes. These
ditches were used to transport water to a location sometimes several hundred feet above
the mining area so that adequate water pressure could be obtained. After mining, these
ditches generally fell into disrepair, but they still currently function to disrupt, divert, and
concentrate runoff flows along the mountainsides where the ditches are located. In some
cases this has caused mass wasting along the ditch line and erosion along new slope
channels.

Present placer mining within the analysis area is accomplished primarily using small
suction dredges. When used in stream channels, these dredges have limited impacts on the
channel morphology. However, when used to cut into streambanks, particularly if the
dredge is reversed into a hydraulic mode, these dredges can cause significant bank damage
and stream sedimentation. The effects of present mining are insignificant compared to
those of historic mining operations on Sixmile Creek, Canyon Creek, and Mills Creek.

No data have been collected quantifying bank stability or floodplain integrity on Sixmile
Creek or Mills Creek. However, qualitative assessments of bank stability and the
condition of impaired floodplains associated with the effects of historic large-scale mining
operations have been conducted on these streams. For the purpose of analysis, current
conditions of bank stability and floodplain integrity are considered to be those currently
found in areas that have been extensively mined on Sixmile Creek and Mills Creek.
Localized areas of bank erosion and unvegetated banks are common in historically placer
mined areas, and mine tailings adjacent to channels have significantly altered the banks.
Mine tailings exist in many floodplains in these historically placer mined areas, resulting
in non-functional floodplains and constrained channel flows.

Canyon Creek: Between 1898 and 1912, the Agra Mining Company and the Eldorado
Company extensively mined six miles of Canyon Creek (figure 2.11.B-4). They
established a network of ditches around the confluence of Canyon Creek and East Fork
Sixmile Creek to supply water for hydraulic mining. The Canyon Creek Development
Company (CCDC) established 18 placer claims on Canyon Creek in 1912 and 2 claims on



Canyon Creek in 1914 and 1915. By 1925, CCDC had constructed a 70-foot high dam
near the mouth of Canyon Creek in order to access an ancient channel downstream and
provide a head of water for hydraulic mining. Mining continued through the 1920°s and
1930’s. By 1955, a pipeline supplied water from Fresno Creek for hydraulic mining
between miles 48 and 50 on the Seward Highway, and a dragline operation was
established by 1963. Placer mining claims are also widespread on Mills Creek, Juneau
Creek, Colorado Creek, Frenchy Creek, Block Creek, Roaring Creek, and Timberline
Creek. Lode mines were located in the drainages of Frenchy Creek, Colorado Creek,
Fresno Creek, and Juneau Creek. Currently, the Alaska Department of Transportation
operates a gravel pit to the east of the Seward Highway at milepost 49, approximately one
mile north of the outlet of lower Summit Lake (figure 2.11.B-5).

The Polly Mine claims, located on Mills Creek between its mouth and Juneau Creek, were
established in 1895. The Seward Placer Corporation, Moose Pass Placers, Inc., and other
mining companies made extensive hydraulic mining efforts in Mills Creek between 1932
and 1938. After a dormant period, mining briefly resumed in the late 1950°s. Mills Creek
Is currently mined, but the effects of present mining are insignificant compared to the
changes in channel morphology resulting from the large-scale mining efforts of the early
20" century. Placer mining in Mills Creek resulted in eroding banks, tailings piles within
the floodplain, and a loss of riparian vegetation. The portion of Mills Creek that was most
affected by mining is the half-mile long low-gradient section just upstream of the Canyon
Creek confluence (figure 2.11.B-5).

Figure 2.11.B-4: Placer mined channel of Canyon Creek.

Short access roads extend to Mills Creek and Tenderfoot Campground near Summit Lake.
The Mills Creek road includes un-bridged stream crossings of Canyon, Mills, and Juneau



Creeks, resulting in channel widening and bank degradation at these crossings. Non-
system roads exist throughout the watershed, and many of these unmaintained roads are in
poor condition. The short non-system road that runs adjacent to Colorado Creek is in poor
condition, eroding and capturing streamflows on the alluvial fan of Colorado Creek. Non-
system roads also access Canyon Creek at Mile 50 and 52 from the Seward Highway and
cabins north of lower Summit Lake. Many short roads constructed by Chugach Electric
Association, Inc. provide access for maintenance of the powerlines that parallel the Seward
and Hope Highways, on the west side from Hope to Summit Lake, and along the Seward
Highway over Turnagain Pass. Although they receive limited use, many of these roads
cross wetlands and streams, and their generally poor condition causes erosion. Summer
OHYV use leads to further damage. Figure 2.11.B-5 shows the locations of road segments
that have had significant impacts on streams.

East Fork Sixmile Creek: Placer mine claims in the East Fork Sixmile Creek watershed
are located on Gulch Creek, Silvertip Creek, Lynx Creek, Spokane Creek, Bertha Creek,
Groundhog Creek, Bench Creek, Lyon Creek, and Tincan Creek. Bertha Creek was
extensively mined in the present location of the campground (figure 2.11.B-5). Placer
mines on Silvertip Creek used small suction dredges, as well as a dozer-fed sluice
(Blanchet, 1981). Lynx Creek was hydraulically mined in the early 1900°s and more
recently in 1980. The 1980 operation used two hydraulic giants. Water from Lynx Creek
was piped from upstream to hydraulically mine a 100-foot high bank within the Lynx
Creek canyon, causing considerable change in the channel morphology. No settling ponds
were constructed, and as a result of sedimentation, the downstream channel became
shallower and wider. The mine operator then diverted Lynx Creek through the forest to
the west to allow this sediment to settle out upstream of the confluence with East Fork
Sixmile Creek, but this caused considerable erosion and damage to the forest (Blanchet,
1981). A series of gravel pit mines are located along East Fork Sixmile Creek near
Granite Creek Campground at mile 62 of the Seward Highway (figure 2.11.B-5). Gravel
from these pits is predominantly used for road construction on the Seward Highway, and
efforts are underway to restore these pits into wetland ponds.

Figure 2.I1.B-5: Locations of disturbed areas in the Sixmile/Canyon Creek analysis area,
representing significant impacts of placer mines, gravel mines, roads, and landslides.
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Sixmile Creek is a proposed Wild and Scenic River for its recreational values. East Fork
Sixmile Creek and Lower Sixmile Creek are popular kayaking and commercial whitewater
rafting streams. These streams receive considerable use from June to August, with over
1800 rafters and kayakers running Sixmile Creek each year (USDA Forest Service, Alaska
Region, 1996). This has contributed to some bank degradation and loss of riparian
vegetation at river access points. Canyon Creek and Granite Creek also receive occasional
use from whitewater boaters. Recreational gold mining is conducted on federal lands in
the Sixmile Creek watershed. Recreational miners use gold pans, sluice boxes, and suction
dredges. These activities have slight impacts on channel morphology and water quality.
Recreational mining on Bertha Creek and Spokane Creek has led to bank erosion in these
channels upstream of the Seward Highway (figure 2.11.B-5).

Sixmile Creek: Placer mine claims in the lower Sixmile Creek watershed are located on
Sixmile Creek, Falls Creek, and a small tributary to Sixmile Creek. The first 2 miles of
Sixmile Creek downstream of the Canyon Creek confluence (figure 2.11.B-5) were
extensively dredged during past mining operations, resulting in eroding banks, tailings
piles within the floodplain, channelized flow, and a loss of channel complexity. Much of
this area has been naturally revegetated. Although much of the west floodplain of Sixmile
Creek at this location was affected, many portions of this area have been naturally
revegetated.

c. Reference conditions: Before 1895

For the purpose of analysis, reference conditions for channel morphology parameters are
considered to be those portions of Sixmile Creek and Mills Creek that have not been
influenced by placer mining or other human activities. No data are available quantifying
historic bank stability of floodplain integrity on Sixmile Creek or Mills Creek. However,
qualitative observations of bank stability and the condition of floodplains in stream reaches
that were unaffected by mining or other human influences in these streams have been
made. These unaffected stream banks are generally stable and are vegetated with large
woody debris often present. The banks contribute to some degree of channel complexity.
However, channel migration may occur naturally during high flows, causing some natural
bank erosion. Unaffected floodplains are functional and well vegetated. High flows are
able to move into the floodplain, and some natural channel migration may occur during
these floods.



d. Interpretations of change

Bank stability — Bank stability in historically placer-mined areas of Sixmile Creek and Mills
Creek has worsened as a result of past placer mining operations. This represents a
substantial change from reference conditions, but affected reaches are limited to specific,
isolated mining areas (figure 2.11.B-5). Many of these banks consist of material worked
by miners, which consists predominantly of the gravel and cobbles that remain after
dredging. These tailings piles and the eroding banks created by some large-scale mining
activities are unvegetated, and natural processes have not healed them. Tailings piles
along the banks channelize flow in these streams. Bank rehabilitation projects would
likely improve the condition of these banks, help establish healthy riparian vegetation, and
reduce sediment input into these streams. This would also improve aquatic habitat.

Floodplain integrity: The presence of mine tailings and the effects of historic placer
mining operations in the floodplains of Sixmile Creek and Mills Creek have altered the
natural function of these floodplains. This represents a substantial change from reference
conditions, but affected floodplains are limited to only those in specific, isolated mining
areas (figure 2.11.B-5). In areas that were historically placer-mined, mining operations
removed much of the riparian vegetation and left large tailings piles consisting
predominantly of gravel and cobbles, which do not readily support vegetation. Tailings
left along the stream banks channelize the flow and do not allow flood flows to move into
the natural floodplain. Although flood flows on Sixmile Creek are capable of transporting
some of these tailings, natural processes have not healed these floodplains. Floodplain
rehabilitation projects would likely restore the functionality of these floodplains. This
would also enhance aquatic and terrestrial habitats, improve water quality, and decrease
flood conveyance.



2. Streamflows

Sixmile Creek is monitored by a US Geological Survey (USGS) gauging station, located
about 3 miles north of the confluence with Canyon Creek, and 24 years of historical flow
data, in addition to realtime data, are available from this site. Four streams in the Sixmile
Creek watershed (Cub, Donaldson, Fresno, and Granite Creeks) have historical flow data
from USGS gauges, although these gauges only recorded peak flows. Metadata for these
gauging stations are presented in table 2.11.B-1, and stream gauge locations are depicted in
figure 2.11.A-1.

Table 2.I1.B-1: Metadata for USGS gauging stations in the Sixmile/Canyon Creek
analysis area. Data from USGS (2002).

Station USGS Site#  Latitude Longitude Elev (ft) Datum Drainage area (sq mi)
Sixmile Cr Nr Hope AK 15271000 60°49'15" 149°25'31" 250 NAD27 234
Cub Cr Nr Hope AK 15271900 60°52'12" 149°26'02" 300 NAD27 1.8
Donaldson Cr Nr Wibel AK 15270400 60°45'40"  149°27'20" 700 NAD27 4.07
Fresno Cr Nr Sunrise AK 15270100 60°40'15" 149°28'35" 1,250 NAD27 6.03
Granite Cr Nr Portage AK 15269500 60°43'40" 149°17'00" 700 NAD27 28.2

Period of Record (number of records)

Station Peak Streamflow Daily Streamflow Water Quality Samples
Sixmile Cr Nr Hope AK 10/01/69 - 06/08/00 (15) |°®/0V 7368/93’3%8((’5""2“90'8)10/ 0197 01/11/89 - 05/15/89 (2)
Cub Cr Nr Hope AK 01/01/65 - 09/20/95 (16) 10/06/71 - 09/14/78 (3)
Donaldson Cr Nr Wibel AK 07/01/63 - 05/01/72 (10) 11/12/71 - 10/05/72 (2)
Fresno Cr Nr Sunrise AK 07/01/63 - 10/06/69 (8) 11/13/51 - 11/13/51 (1)
Granite Cr Nr Portage AK 10/01/66 - 09/20/95 (15) 05/21/52 - 08/20/58 (13)

Increased glacial melting and variations in precipitation likely have caused some minor
fluctuations in flow regime during the past century, but flow records are not available
before 1963. Recent tree mortality from the spruce bark beetle infestation may result in a
decrease in evapotranspiration rates. This could possibly lead to increased runoff volume
and altered flow regimes, although spruce-forested areas cover only a small portion of the
watershed. Abundant understory growth in these affected forests may also cause
evapotranspiration rates to remain relatively high, despite the loss of the larger spruce
trees.

a. Sixmile Creek

Streamflows in the Sixmile Creek watershed are largely dominated by snowmelt runoff,
although rainfall also has an effect on the hydrograph. The peak of snowmelt runoff is an




extended event that generally lasts about a month, beginning in early June. Rainstorm
peaks, which are frequent in the fall but smaller than the snowmelt peak, generally last
only one to two days. Because of the longer duration of the snowmelt runoff, the
snowmelt peak moves a much larger sediment load than the rainfall peak and is the
primary channel-forming event. However, large rainstorms that occur during the
snowmelt peak create the potential for extreme high flows. Because there are no large
glaciers in the watershed, glacial melting has only a moderate effect on the hydrograph,
prolonging the snowmelt peak slightly later into the summer.

Flow statistics for Sixmile Creek are compiled in table 2.11.B-2. Elevated summer flows
usually begin in early May and persist until the end of October (figure 2.11.B-6). The
month of May experiences rapid increases in flow during the initial snowmelt runoff. The
snowmelt peak occurs between early June and early July, with average peak flows ranging
from 2500 to 3000 cubic feet per second (cfs). The extreme high flow of 8070 cfs
recorded on July 12, 1980 was likely the result of heavy rainfall that occurred during
snowmelt runoff. August, September, and October receive considerably more
precipitation in the form of rain, creating the potential for high streamflows. A secondary
peak resulting from seasonal rainfall occurs on average in early October, with average
peak flows of 1000 to 1500 cfs, but short-term peak flows can range from 2000 to 6000
cfs. Winter base flows remain low, at about 200 cfs, throughout the winter because most
of the streams throughout the watershed are covered with snow and ice. Winter ice jams
can cause localized flooding, and moving ice can affect channel morphology.

Figure 2.IL.B-6: Average daily streamflows for Sixmile Creek. Period of record 06/01/79 to
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Table 2.IL.B-2: Daily streamflow statistics for Sixmile Creek (station # 15271000),
compiled from gauging station data from USGS (2002). Recurrence interval flows based
on flood frequency analysis of historical station data using weighted skew (USGS, 1994).

Sixmile Creek near Hope, AK
Average daily flow 929 cfs
Extreme minimum daily flow 80 cfs (on 4/1/86 — 4/9/86)
Record instantaneous peak flow 8070 cfs (on 7/12/80)
Median annual peak flow (Q,) 4840 cfs
Flow per square mile (for median annual peak flow) 20.7 cfs/sqg mi
10-year peak flow (Q;() 7450 cfs
Flow per square mile (for 10-year peak flow) 31.8 cfs/sq mi

b. Other flow data

Although Canyon Creek includes approximately 1/3 of the drainage area represented by
the stream gauge on Sixmile Creek, its flow likely comprises less than 1/3 of the total flow
into Sixmile Creek because of the dramatic differences in precipitation across the Sixmile
Creek watershed. No stream flow gauges exist on Canyon Creek itself, but two tributaries,
Fresno Creek and Donaldson Creek, have historic peak flow measurements from USGS
gauging stations (table 2.11.B-3).

In a hydrologic study for the Seward Highway bridge over Canyon Creek, George C.
Schwaderer, Inc. (1994) used the Central Alaska Region Il regression equations (USGS,
1994), calibrated using flow data from Resurrection Creek, to estimate flood flows for
Canyon Creek (table 2.11.B-3). They determined that Canyon Creek, with a drainage area
of 96.75 square miles, has an estimated median annual flow (Q,) of 628 cfs. Additional
peak flow data are also available from USGS gauging stations on Fresno Creek and



Donaldson Creek in the Canyon Creek watershed; Cub Creek, flowing into lower Sixmile
Creek; and Granite Creek, flowing from Turnagain Pass into East Fork Sixmile Creek
(table 2.11.B-3). The peak flows per square mile in Granite Creek are somewhat higher
than those measured in Canyon, Fresno, Donaldson, and Cub Creeks. This suggests that
runoff increases toward the eastern portion of the watershed, as would be expected from
precipitation trends.

Table 2.11.B-3: Peak flow data for tributary streams in the Sixmile Creek watershed.
Canyon Creek data from George C. Schwaderer, Inc. (1994), based on USGS flood
frequency analysis regression equations. Other stream data from USGS (2002) historical
flow records. Recurrence interval flows based on flood frequency analysis of historical
station data using weighted skew (USGS, 1994).

USGS peak flow gauging stations
552 | 248|558 .52 /248
35 X 4 4 = X
ELE | £35|283 882|388
0% | ES5K8| 85N |O5K8 | £58
Q L Lo o Lo Lo O] Lo
oo 4 A 2
Drainage area (sq mi) 96.75 6.03 4.07 1.8 28.2
Number of years of record 0 8 10 16 15
Maximum peak flow (cfs) - 135 170 54 2040
Minimum peak flow (cfs) - 42 22 9 350
Median annual peak flow (Q,) (cfs) 628 81 67 29 1010
Flow per square mile for median 6.5 13.4 16.5 16.1 358
annual flow (cfs/sq mi)
10-year peak flow (Q,o) (cfs) 1329 111 140 46 1890
Flow per square mlle_for 10-year 13.7 18.4 344 25 6 67.0
peak flow (cfs / sq mi)




3. Water Quality

a. Current Conditions: After 1895

Water quality data sites are located throughout the Sixmile/Canyon Creek analysis area.
These sites include USGS gauging stations and water quality sample stations, as well as
several locations studied by the US Forest Service. Metadata for these sites are presented
in table 2.11.B-4, and locations of water quality data sites are shown in figure 2.11.A-1.

Table 2.11.B-4: Station metadata for water quality sampling sites in the Sixmile/Canyon

Creek analysis area.

Station USGS Site# or : Locat.ion Period of record
Data source Latitude Longitude Datum | (Number of records)
Summit Lk Nr Cooper Landing AK |603830149293000|60°38'30" 149°29'30" NAD27 | 05/30/75 - 05/30/75 (1)
EF Sixmile Cr Nr Sunrise AK 604355149201800 | 60°43'55" 149°20'18" NAD27|11/13/51 - 08/06/53 (10)
Silvertip Cr Nr Sunrise AK 604420149213000| 60°4420" 149°21'30" NAD27| 11/13/51 - 08/09/55 (4)
Spokane Cr Nr Sunrise AK 604436149152400 | 60°44'36" 149°1524" NAD27 | 06/20/52 - 06/20/52 (1)
Bertha Cr Nr Portage AK 604503149145500 | 60°45'03" 149°14'55" NAD27 | 08/07/53 - 08/07/53 (1)
Gulch Cr Nr Sunrise AK 604636149234800| 60°46'36" 149°23'48" NAD27| 11/13/51 - 11/13/51 (1)
Canyon Cr Nr Sunrise AK 604650149253600 | 60°46'50" 149°25'36" NAD27|04/22/52 - 08/20/58 (14)
Sixmile Cr Nr Hope AK 15271000 60°49'15" 149°25'31" NAD27|01/11/89 - 05/15/89 (2)
Cub Cr Nr Hope AK 15271900 60°52'12" 149°26'02" NAD27| 10/06/71 - 09/14/78 (3)
Donaldson Cr Nr Wibel AK 15270400 60°45'40" 149°2720" NAD27|11/12/71 - 10/05/72 (2)
Fresno Cr Nr Sunrise AK 15270100 60°40'15" 149°28'35" NAD27|11/13/51 - 11/13/51 (1)
Granite Cr Nr Portage AK 15269500 60°43'40" 149°17'00" NAD27|05/21/52 - 08/20/58 (13)

Mills Cr. Devel. Co. Claim (2 sites)
Silvertip Cr. placer claims (2 sites)
Lynx Creek placer mine (3 sites)

Blanchet (1981)
Blanchet (1981)
Blanchet (1981)

Above/below mining
Above/below mining
Above/below mining

8/15/80; 9/17/80 (5)
6/16/80 - 9/19/80 (4)
7/20/80; 8/14/80 (4)

Mills Creek and Canyon Creek (3
sites)

Huber and
Blanchet (1992)

Mills/Canyon Cr confluence;
Canyon/EF Sixmile confluence

6/29/88 - 8/26/90 (94)

Mills Creek at Mills Creek Mine (2
sites)

Ecology and Envir.
(1995)

Upstream and downstream of
Mills Creek Mine

712894 (2)

Canyon Creek watershed: Mills Creek contributes considerable sediment and numerous
pollutants to Canyon Creek and Sixmile Creek further downstream. Sediment is derived
from the large eroding hillslope adjacent to the lower portion of Juneau Creek. Additional
sediment as well as heavy metals are derived from mining operations on Mills Creek

(figure 2.11.B-7).



Figure 2.11.B-7: Confluence of Mills Creek and Canyon Creek. Mills Creek, in the
background, is significantly more turbid.

In 1980, water quality data were collected upstream and downstream of the Mills Creek
Development Company claim located on Mills Creek at approximately 1500 feet in
elevation (Blanchet, 1981) (table 2.11.B-5). These water quality data include physical
water quality parameters as well as heavy metal concentrations. Silt loads in Mills Creek
are naturally elevated, the result of sediment input from the movement of small glaciers
near the headwaters, but turbidity can also be affected by placer mining operations.
Turbidities measured upstream and downstream of the Mills Creek Development
Company Claim in 1980 indicate that at times, Mills creek carried more sediment
downstream of the mining, even though this site used a relatively efficient pair of settling
ponds to remove sediment from the water. One pair of samples shows an increase in
turbidity from 2.7 NTU upstream of the mining to 29 NTU downstream of the mining.
This increase of 26 NTU exceeds the state standard that allows for no more than a 25 NTU
increase above natural levels in fish-bearing streams (ADEC, 1999).

Increases as well as decreases in trace and heavy metal concentrations occurred between
upstream and downstream sites on Mills Creek. Lead concentrations measured on

September 17, 1980 showed an increase from 0.03 mg/L upstream of the mining to 0.07
mg/L downstream of the mining. The latter measurement exceeded the state standard of



0.05 mg/L for Lead. Selenium concentrations, measuring 0.09 mg/L for all samples, also
exceeded the state standard of 0.01 mg/L, although these measured concentrations are
suspect because of questionable analysis techniques (Blanchet, 1981). Although standards
have not been developed for many of the measured parameters, no other parameters
exceeded the state standards. However, the data show notable increases in concentrations
related to the mining activity for Zinc, Manganese, Iron, Molybdenum, and Aluminum.
Additional heavy metal water quality data were collected in 1994 from Mills Creek
upstream and downstream of the Mills Creek Mine (Ecology and Environment, 1995)
(table 2.11.B-6). These data show no abnormally high concentrations.

Table 2.I1.B-5: Water quality parameters recorded at Mills Creek Development Company
Claim. Data from Chugach National Forest (Blanchet, 1981).
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Above Mining | 9/17/80 1415 0.002 0.03 0.02 0.012 0.17 0.06 0.09 0.01 0.05 004 004 0015 0.01
Below Mining | 9/17/80 1620 0.004 0.07 0.01 0.011 0.2 0.6 0.9 0.02 0.08 0.9 0.6 0.009 0.012

Table 2.IL.B-6: Water quality data for Mills Creek at Mills Creek Mine. Data from Ecology
and Environment, Inc. (1995).

Zinc  Copper Lead Arsenic
Location Date Time (mg/L) (mg/L) (mg/L) (mg/L)
Above Mining | 7/28/94 1610 0.025 0.025 0.005 0.005
Below Mining | 7/28/94 1705 0.025 0.025 0.005 0.0082




Water quality data were collected at three sites between 1988 and 1990 to determine
possible effects of placer mining on water quality (Huber and Blanchet, 1992) (table
2.11.B-7). These sites included 1) Mills Creek just upstream of its confluence with Canyon
Creek (24 samples), 2) Canyon Creek just downstream of Mills Creek (35 samples), and 3)
Canyon Creek just upstream of its confluence with East Fork Sixmile Creek (35 samples).
The lower Canyon Creek site is downstream of numerous suction dredge mining
operations on Canyon Creek. Mining operations appear to have had little influence upon
the measured parameters, and all values are within the natural range of variation.

However, the data show that both turbidity and total suspended solids are higher in Mills
Creek than in Canyon Creek. This shows that turbidity concentrations dissipate
downstream in Canyon Creek, as would be expected with the addition of clear water from
tributaries.

Table 2.11.B-7: Physical water quality parameters recorded in Mills and Canyon Creeks,
1988-1990. Data from Huber and Blanchet (1992).

Total Suspended |Specific Conductance

pH Turbidity (NTU) | Alkalinity (mg/L) Solids (mg/L) (mohms/cm)

Location Min. | Avg. | Max. | Min. | Avg. |Max.| Min. | Avg. | Max. | Min. | Avg. | Max. | Min. | Avg. | Max.

Mills Creek | 691 | 7.42 | 7.81| 055|319 | 23 | 13 | 20 27 0 3.76 | 24.4 | 52.3| 61.6 | 74.7

Canyon Creek
at Mills Creek

Canyon Creek
at EF Sixmile

708 | 744 | 784 1032|236 | 22 | 15 | 23 30 0 222 | 202 | 51 | 63.1 | 756

716 | 748 | 78 | 071|185 | 5 18 | 23 | 30 0 2.84 | 109 | 529 | 63.2 | 75.6

USGS water quality data were collected on Canyon Creek between 1952 and 1958 (USGS,
2002) (table 2.11.B-8). Low pH levels of 6.1 and 5.9, recorded on 7/16/58 and 5/21/58,
violated the state standard of 6.5 for wildlife and public water systems (ADEC, 1999).
These data show no other water quality anomalies for Canyon Creek. Single water quality
samples were also collected for Fresno and Donaldson Creeks, as well as Summit Lake
(USGS, 2002). No parameters recorded at these locations were in violation of state
standards, and no recent water quality data exist for these USGS sites.

Sixmile Creek and East Fork Sixmile Creek watersheds: Silvertip Creek is the site of
several placer claims that were mined by suction dredges and dozer-fed sluicing. Settling
ponds were located downstream of the mining, and during sampling by the Chugach
National Forest in 1980, miners were not creating large increases in turbidity downstream
of the mining (Blanchet, 1981) (table 2.11.B-9). In 1980, Lynx Creek was the site of a
hydraulic mining operation that used two hydraulic giants to mine a 100-foot high vertical



bank in the Lynx Creek canyon. This operation caused great damage to the channel
morphology, no settling ponds were used, and significant sedimentation occurred
downstream. Water quality data collected by the Chugach National Forest in 1980 show
large increases in turbidity and sediment loads downstream of the mining (Blanchet, 1981)
(table 2.11.B-9).

Several streams in the East Fork Sixmile Creek and lower Sixmile Creek watersheds have
a limited amount of water quality data from USGS sites, with measurements taken
between 1951 and 1989 (table 2.11.B-8). These data show that pH levels in East Fork
Sixmile Creek and Granite Creek were occasionally below the state limit of 6.5, although
these were isolated occurrences. Water quality data for Sixmile Creek, Cub Creek,
Silvertip Creek, Spokane Creek, Bertha Creek, and Gulch Creek are all within state
standards.

Table 2.11.B-8: Available USGS water quality data for streams and lakes in the
Sixmile/Canyon Creek analysis area. Data from USGS (2002).

See Excel file: Sixmile LA WQ Table.xls
(Prints on 11X17 sheet)



Table 2.IL.B-9: Water quality parameters recorded at Silvertip Creek and Lynx Creek, 1980.

Data from Chugach National Forest (Blanchet, 1981).
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Silvertip Creek

Below mining | 6/16/80 1430 96.8 4.2 71 3.3 25 112 7.2

Above mining | 7/20/80 1540 100 23 7.7 58 3 135 124

Below mining | 7/20/80 1650 136 5 196 62 35 165 126

Below mining | 9/19/80 1200 304 05 1 85 5 12 0.027 0.001 0.004 0.007 <0.01

Lynx Creek

Above mining | 7/20/80 1130 154 9 36 69 45 16 124 0.017 <.005 0.005 0.008 <.04

Wash water | 7/20/80 1040 128 37 3560 60 45 16 124 <.005 <.005 0.007 <.005 <.04

Above mining | 8/14/80 1630 70 15 7.5 80 55 10 11.6 81 0.039 0.004 0.004 0.007 <.01

Below mining | 8/14/80 1510 74.1 26 99.2 78 6.5 11 119 79 0.025 0.004 0.004 0.01 <.01
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Silvertip Creek
Below mining | 6/16/80 1430
Above mining | 7/20/80 1540
Below mining | 7/20/80 1650
Below mining | 9/19/80 1200 0.001 0.03 0.02 0.01 0.2 0.071 0.09 0.014 0.05 0.04 0.04 0.012 0.01
Lynx Creek
Above mining | 7/20/80 1130 <.005 0.17 0.04 <.005 <.10 0.073 <.04 <005 <04 0.07 <04 <.005 0.01
Wash water |7/20/80 1040 <.005 0.08 0.04 <.005 <.10 0.051 <.04 <.005 <.04 0.07 <.04 <.005 0.007
Above mining | 8/14/80 1630 0.004 0.03 0.02 0.01 0.2 0.086 0.09 0.014 0.05 0.07 0.08 0.011 0.01
Below mining | 8/14/80 1510 0.001 0.03 0.02 0.01 0.22 0.082 0.09 0.016 0.08 0.09 0.08 0.009 0.014

b. Effects of mining on water quality

A large amount of water quality data was collected for the extensively mined Mills
Creek/Canyon Creek system, and conditions in these streams represent the effects of
mining throughout the analysis area. Current conditions for water quality parameters are
considered to be those measured in Mills Creek and Canyon Creek downstream of active
mining sites over the last 25 years. The following selected factors were used to summarize
current water quality conditions related to the effects of mining (table 2.11.B-10). Sources

of information and assumptions are listed below.

Table 2.11.B-10: Current range of variability for significant factors.

Factor Value
Trace and heavy metals — Lead 0.005 - 0.07 mg/L
Turbidity 0.71-29 NTU
Suspended solids 0.0 - 85.5 mg/L




Trace and heavy metals — Lead: A total of 3 samples from Mills Creek downstream of the
Mills Creek Development Company mining claim were analyzed for trace and heavy
metals in 1980 (Blanchet, 1981), and 1 sample was measured downstream of the Mills
Creek Mine in 1994 (Ecology and Environment, 1995). A sample from 9/17/1980 with a
lead concentration of 0.07 mg/L exceeded the 0.05 mg/L state water quality standard for
lead.

Turbidity: A total of 3 samples from Mills Creek downstream of the Mills Creek
Development Company mining claim were analyzed for turbidity in 1980 (Blanchet,
1981). These measurements recorded increases in turbidity downstream of the mining
activity. Additionally, a total of 35 measurements for turbidity were recorded in Canyon
Creek just upstream of the confluence with Sixmile Creek, downstream of numerous
suction dredge sites, between 1988 and 1990 (Huber and Blanchet, 1992). These samples
did not measure the impact from any particular mining activity, but the cumulative effects
of multiple activities on Canyon Creek upstream of the sample location. It should be noted
that the level of suction mining activity, if any, is unknown during the sampling period.

Suspended solids: A total of 3 samples from Mills Creek downstream of the Mills Creek
Development Company mining claim were analyzed for suspended solids in 1980
(Blanchet, 1981). Additionally, a total of 35 samples were analyzed for suspended solids
on Canyon Creek just upstream of the confluence with Sixmile Creek, downstream of
numerous mining operations (Huber and Blanchet, 1992).

c. Reference conditions: Before 1895

For the purpose of analysis, water quality data collected upstream of active mining sites on
Mills Creek and Canyon Creek are considered to be reference conditions. Reference
values are the conditions that would be expected if the system were operating without
significant human influence. The following selected factors were used to summarize
reference water quality conditions (table 2.11.B-11). Sources of information and
assumptions are presented below.

Table 2.11.B-11: Reference range of variability for significant factors.

Factor \ Value




Trace and heavy metals - Lead 0.005 — 0.03 mg/L

Turbidity 0.32-23NTU

Suspended solids 0.00 — 24.40 mg/L

Trace and heavy metals — Lead: A total of 3 samples from Mills Creek upstream of the Mills
Creek Development Company mining claim were analyzed for trace and heavy metals in
1980 (Blanchet, 1981), and 1 sample was measured upstream of the Mills Creek Mine in
1994 (Ecology and Environment, 1995).

Turbidity: A total of 2 samples from Mills Creek upstream of the Mills Creek
Development Company mining claim were analyzed for turbidity in 1980 (Blanchet,
1981). Additionally, 24 samples on Mills Creek just upstream of the confluence with
Canyon Creek, and 35 samples on Canyon Creek just downstream of the confluence with
Mills Creek were analyzed for turbidity (Huber and Blanchet, 1992). These sample
locations are upstream of numerous placer mining operations on Canyon Creek, although
they might be affected by mining operations further upstream on Mills Creek.

Suspended solids: A total of 2 samples from Mills Creek upstream of Mills Creek
Development Company mining claim were analyzed for suspended solids in 1980
(Blanchet, 1981). Additionally, 24 samples on Mills Creek just upstream of its confluence
with Canyon Creek, and 35 samples on Canyon Creek just downstream of Mills Creek
were analyzed for suspended solids (Huber and Blanchet, 1992). These sample locations
are upstream of numerous placer mining operations on Canyon Creek, although they might
be affected by mining operations further upstream on Mills.

d. Interpretations of change

Trace and heavy metals —Lead — Measured trace and heavy metal concentrations in Mills
Creek included one sample located downstream of mining that had a lead concentration
slightly greater than the state water quality standard. Although these data are limited to



only 4 pairs of samples, they show a possible effect of placer mining operations on lead
concentrations downstream. However, the data are too limited to draw conclusions.

Turbidity— An increase in turbidity of over 26 NTU from upstream of a mining operation
on Mills Creek to downstream of the mine was recorded on 8/15/1980. State standards
allow for no more than a 25 NTU increase above natural levels in fish bearing streams.
Although it is not a salmon stream, Mills Creek flows into Canyon Creek and Sixmile
Creek, both of which provide salmon habitat.

The highest turbidities were measured in Mills Creek. Although this may be related to
mining operations on Mills Creek, it may also be a function of natural turbidity levels from
glacial silt as well as sediment derived from the landslide area on Juneau Creek.
Turbidities on Canyon Creek just downstream of Mills Creek are slightly less than those
recorded in Mills Creek just upstream of the Canyon Creek confluence, suggesting that
turbidity levels diminish downstream with additional flow from tributaries. Furthermore,
the lowest turbidities were measured on Canyon Creek at the confluence with East Fork
Sixmile Creek, despite being located downstream of several suction dredging operations.
This indicates that increases in turbidity from placer mining operations may be short-term
and localized. However, these data may not reflect the results of mining operations
because sampling may not have coincided with mining. An understanding of the effects of
different placer mining techniques on water quality, the duration of these turbidity
increases, and short-term dramatic increases in turbidity from sediment input from the
Juneau Creek landslide area would further help manage water quality problems.

Suspended solids — Suspended solid concentrations follow the same trends as the turbidity
levels in Mills Creek and Canyon Creek. The highest suspended solid concentration, 85.5
mg/L, was measured downstream of the placer mining operation at the Mills Creek
Development Company (Blanchet, 1981). This represents an increase of over 80 mg/L
from upstream of the mine to downstream of the mine. Like turbidity, data from Huber
and Blanchet (1992) showed that suspended solid concentrations decreased downstream in
Canyon Creek with the addition of flow from tributaries, despite the presence of placer
mines. Like turbidity, increases in suspended solid concentrations are likely short-term
and localized.



4. Groundwater and wetlands

Based on US Fish and Wildlife Service mapping, wetlands cover only a small portion of
the Sixmile/Canyon Creek analysis area (1.2%) (table 2.11.B-12). The majority of the
wetlands in this area are located in the narrow valley bottoms. However, numerous small,
unmapped wetlands exist within the watershed along small gullies and slope drainages in
both forested and alpine areas. They were not mapped during the National Wetlands
Inventory conducted by the US Fish and Wildlife Service because of their small size and
the difficulty in identifying them from aerial photography.

Palustrine wetlands are the most common type in this area, covering 1107 acres of the
watershed, predominantly in the bottoms of the larger stream valleys. Riverine wetlands
exist along lower Sixmile Creek and East Fork Sixmile Creek, and estuarine wetlands exist
at the mouth of Sixmile Creek. Lacustrine wetlands include upper and lower Summit
Lakes, and shallow water tables associated with alluvial fan deposits are known to exist at
the northern end of Summit Lake. Wells at the Tenderfoot Campground and the Summit
Lake Lodge tap into this groundwater source.

Table 2.11.B-12: Wetland types and number of acres of each type in the Sixmile Creek
watershed. Data from USDA Forest Service, updated 1997.

Wetland type Total # of acres
Palustrine 1107
Estuarine 204
Riverine 376
Lacustrine 423

TOTAL 2110

Landtype Associations

Landtype Associations are the most generalized topographic map units at the landscape
level of the Ecological Hierarchy (Bailey, 1993) that have been delineated over this area
(Figure 2). They are based on similar geomorphic process, soil complexes, stream types,
geology, and plant communities in repeatable patterns. They provide a simple method to
delineate the landscape and provide guidance as to limitations for the implementation of
management activities or projects. The table in Figure 1 shows the LTA’s and the area
they represent in the assessment area.



Landtype Association (Map Unit) Acreage
Mountain Summits (10) 81,100
Mountain Sideslopes (30) 61,800
Depositional Slopes (40) 3,300
Moraines (60) 2.200
Outwash (80) 12,900
Hills (90) 14,400
Clear Water (CW) 400

Figure 1. Landtype Associations and the acreage of each found in the Canyon Creek/Six
Mile Landscape Assessment.

A short description of the characteristics and processes defining the associations are found
below.
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Figure 2. Landtype Associations of the Canyon Creek/Six Mile Assessment Area



Mountain Summits

This association includes the ridges, peaks, cirque headwalls and basins and the associated
scree slopes. Glaciation has been the most dominant historical geomorphic force that
shaped the landscape. Frost fracturing has resulted in some cases rounded mountaintops
and ridges cover by a layer of loose rock. Most of the water runs off the surface where
bedrock is exposed or beneath the surface where significant depths of loose rock have
accumulated. The vegetation is mostly low growing forbs, grasses, and lichens where
there is sufficient soil, and some willows and other woody plants in localized wet areas.

Mountain Sideslopes

This association includes sideslopes, glaciated or non-glaciated, smooth or irregular, that
normally receive surface or subsurface water draining from alpine landscapes. Slope
steepness normally ranges from 15 to 70 percent. The most dominant process shaping the
steeper slopes in this category is erosion and transportation of sediment downslope due to
gravity. Erosion from surface water usually results in a parallel drainage pattern with V-
notched channels of variable depths and densities. Other soil and rock that is loosened by
frost and water rolls down the slopes or is carried down by avalanches. This material is
deposited on the lower, less steep slopes. The soils are normally medium textured, well
drained, and moderately to well developed. Some of these soils on the lower slopes
consist of compact glacial till which is more poorly drained and less productive for forests
than other soils in the association. The upper sideslopes are commonly vegetated with low
growing subalpine plants which grade into mixed communities of grasses, shrubs, and
trees on the lower slopes. The location of trees is strongly dependent on disturbance by
avalanches.

Coastal

This association includes landscapes that are the result of marine processes such as tidal
fluctuations, wave carving and splash, and blowing sand. Examples include estuaries,
beaches, marine deltas, and marine terraces. Most often these sites have slopes less than
15 percent. The soil may consist of either poorly drained silts deposited in low energy
environments or well-drained sands deposited in high energy environments. Some of the
landscapes have been uplifted by isostatic rebound after glacial recession or from
earthquakes. Uplifted landscapes are no longer associated with the active processes of the
ocean and may be located inland from the ocean. The vegetation found on these landforms
depends on how long the site has been separated from active wave processes, and the
drainage of the soil. Old uplifted beaches have some of the most productive forested sites
on the forest. The poorly drained soils on deltas or tidal flats, and marine terraces produce
the largest expanses of wetlands.



Outwash

This association includes all landscapes that are a result of fluvial deposition of sediment
as a result of upland erosion. Much of this association is exposed to occasional or frequent
flooding depending on the proximity to rivers. Examples are alluvial plains, glacial
outwash plains, braided glacial rivers and the included islands or sand bars, low relief river
terraces, and narrow valley bottoms that contain a combination of the above landscapes.
This association also includes large sand dunes. The soils include both poorly drained
lacustrine silts and clays, and well-drained alluvial loams, sands, and gravels. The
vegetation on the poorly drained, fine textured soils will be indicative of wetlands where
the surface is level, and a poorly productive forest on gentle slopes. The coarse textured
soils will produce highly productive forests.

Hills

This association includes hills and plateaus that do not receive surface or subsurface water
flow from adjacent uplands. This excludes major rivers or creeks that may flow through
the hills that originate from other areas. The surface character of these landscapes is often
controlled by the stratigraphy of the bedrock. A veneer of glacial till frequently covers
these landscapes. The soils are normally well-drained, medium to coarse texture on the
sideslopes, and poorly drained fine to medium textured and shallow in the basins or low
areas between the hills. The vegetation will usually consist of forested communities on the
slopes and hilltops where the soils are well drained. The vegetation in the small basins or
valleys in-between the hills will commonly be associated with wet soils or wetlands.

Landtypes

The lower portions of the accessible valleys are delineated at the Landtype level, which is
one level of greater detail than the Landtype Associations. These units delineate a unit of
land that is defined by one major hydrologic/geomorphic process, and a maximum of three
major soils and associated plant communities. This level of landscape delineation is
intended for project design and implementation. Most frequently the landtype level map
units are a more detailed delineation of a mother landtype association (Ex. Mountain
Sideslopes Landtype Association includes Mountain Sideslopes — Non-disturbed,
Disturbed, Broken, Dissected, etc.).

The original version of the landtypes for the Kenai Peninsula are found in the Soil
Resource Inventory of the Kenai Peninsula (Davis, 1980). There is not a written report
that describes the complete characteristics of the updated landtypes updated since this
publication, but a map of the landtypes and the field delineation criteria for each is found



in the Appendix A. The descriptions for the landtypes are located in the NRIS Terra
electronic database, and the maps showing their location is located in the Forest GIS
database. The landtypes are further delineated into Landtype Phases, which are defined by
one geomorphic process, one major soil, and one major plant community. The portion of
the assessment that are mapped at the landtype phase level include the East Fork or Six
Mile Creek and Canyon Creek valleys. The vegetation data for landtype phases is located
in the GIS, and the soils and landform data is located on paper field sheets.

There is a soil survey (Davidson, 1989) that provides the most detail data and mapping for
the soils and their interpretations for the road corridor on the Kenai Peninsula. The
mapped area includes all road accessible valleys on the forest and the mapped area extends
upslope to the highest extent of the trees.

C. Landslide Risk

Areas that frequent or have the potential for landslides usually present an unnecessary risk
for most soil disturbing types of management activities. Landslides most frequently
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occur on slopes greater 72 percent (Swanston, 1997). That isn’t to exclude slopes with
gradients less that 72 percent if the correct soil and hydrologic conditions are present.



The most critical factor used in the risk assessment is the steepness of the slope. Figure 5
shows an aerial photo mosaic with delineations of slope gradients that are less that 56
percent, 56 to 72 percent, and greater than 72 percent. Figure 6 shows the Landtype
Associations overlaid with the slope categories.

A preliminary analysis for the potential occurrence of a landslides was done for the LTA’s
with sideslopes. The method used was developed by Douglas N. Swanston (1997) for the
Tongass Land Management Plan. This system uses data easily collectable in the field that
includes soil properties such as soil texture, parent material, depth, drainage; and specific
topographic conditions such as slope shape, length, gradient and drainage density. The
risk assessment weights each of the characteristics as to their relative importance, and then
provides a numerical landslide failure rating. A higher rating indicates a higher the risk for
a landslide. Sites with a risk rating above 63 are considered to have a relatively “high
risk” for landslides. Any soil disturbance will increase the risk. A preliminary analysis
(Appendix B) was completed for the representative soils and conditions on the Mountain
Sideslopes LTA and Ravines LT.

The landtype associations inventory documents that the majority of the slopes over 56
percent are located in the Mountain Sideslopes and the Alpine LTA’s with a minor amount
in the Depositional LTA (Figure 6). Most of the soils in these LTA’s have a loamy
skeletal texture and are well drained, which places them in the low to moderate landslide
risk category. There is usually a large alpine area, in the Mountain Summits LTA, above
the Mountain Sideslopes LTA that collects ground water that runs down the sideslopes.
Many sideslopes in South-central Alaska have also been shaped by glaciers and in the
process left a water restricting layer of compact till on the sideslopes. The compact till
appears to be necessary to perch the additional water that increases the risk for landslides.
This layer appears to be relatively uncommon in the assessment area, hence no landslides
have been documented to date.

The Ravines Landtype, which commonly occurs in the Depositional LTA, consists of steep
river-cut sideslopes resulting from rivers cutting down thru bedrock and well-drained
fluvial sediments. This is verified along Cooper Creek where the creek has undercut an
already over-steepened cut slope which has resulted in reoccurring landslides. Where the
soils are wet, have poorer drainage or contain fine texture lacustrine deposits, there is a
high risk for a landslide. This is verified in the lower portion of Resurrection Creek where
numerous landslides have been documented in lacustrine soils on steep river-cut slopes.
Although these more poorly drained soils have not been specifically mapped in the
assessment area, they are easily identified by water loving vegetation.
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Figure 6. Slope categories and locations in the Landtype Associations



Acreage for each Slope Category

Landtype Association Slopes <56% | 56 to 72% | Slopes 72%<
Mountain Summits (10) 39,600 21,700 19,700
Mountain Sideslopes (30) 41,400 14,600 5,800
Depositional Slopes (40) 3,300 40 0
Moraines (60) 2,200 20 0
Outwash (80) 12,600 200 60
Hills (90) 14,200 100 20

Figure 7. The land area that occurs in each of three slope categories for each Landtype
Association.

Appendix A.

Field Delineation Criteria for Landtypes on the Kenai Peninsula
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Landtypes of the Canyon Creek/Six

MTRUG Rugged Mountain Summits



General Picture: Includes the jagged rocky ridges, peaks, associated scree
slopes, cirque basins, and headwalls.Glaciation has been the most dominant
historic geomorphic force which shaped the landscape. Frost has continued to
fracture rock causing continuous rock fall.

Field Clues:

1. Usually jagged, rocky summits and ridges

2. Internal relief is usually greater than 100 feet

3. Dominant slope gradient is greater than 65 percent

4. Exposed bedrock and unvegetated talus comprise greater than 50 percent
5. Includes terrain down to the upper shoulder slopes of lower landscapes.

Hydrology: Snowmelt and rainfall produce mainly surfical runoff that collects
in streams for transport to landscapes at lower elevations.

MRTOU - Rounded Mountain Summits
General Picture: Rounded ridges and summits and the associated

shoulderslopes which have not been glaciated, but are more the result of
present cryoplanation.

Field Clues:

1. Rounded non-glaciated alpine mountain summits and ridges
2. The major landscape forming process is frost wedging

3. Internal relief is generally less than 100 feet

4. Slope gradient is usually less than 65 percent

5. Slopes are usually convex

Hydrology: Snowmelt and rainfall produce mainly subsurface runoff due to the
intensive fracturing of the surface rock. Surface runoff will sometimes occur
during major rain storms.

GLCR - Glaciers
General Picture: Large glaciers and ice fields and the included rocky mountain
peaks and ridges.

Field Clues: Continous glaciers and rock peaks with little or no vegetation.

Hydrology: Snow and ice melt provide water to lower outwash landscapes.



SUROU - Subalpine Hilltops and Ridges
General Picture: Those mostly rounded ridges, hill tops, and plateaus that have
shrub, graminoid, and herbaceous vegetation that is very characteristic of
subalpine conditions.

Field Clues:

1. Mid elevation broad ridges, ridge summits, and hill tops
2. Does not include perennial snow fields or glaciers

3. Internal relief is less than 100 feet.

4. Overall slope gradient is less than 45 percent.

30 — Mountain Sideslopes Landtype Association
General Picture: Includes the higher relief mountain sideslope landscapes that are
commonly located immediately below the alpine landscapes where erosion,
transportation, and deposition of sideslope soil and rock material are the dominant
processes.

Field Clues:

1. External relief is usually greater than 1,000 feet.

2. Dissecting stream usually originate in Alpine LTA and develop a parallel pattern
unless they are interrupted by benches.

3. A major portion of the slope hydrology on these landtypes is a continuatioin of
water contributed from alpine landscapes at higher elevations.

MSND — Mountain Sideslopes — Non-disturbed
General Picture: Mostly tree covered sideslopes a result of the relatively
favorable climate at lower elevations, unactive slopes, and low avalanche and
drainage channel density.

Field Clues:

1. External relief is usually greater than 1,000 feet.

2. Greater than 40 percent of the map unit has trees that are periodically
separated by active avalanche and scree slopes.

3. The drainage pattern is usually parallel unless it is interrupted by benches,
etc.

4. Dissections or drainage channels make up less than 40 percent of the map
unit.

5. Dominant slope gradient is usually greater than 35 percent.



MSDI

- Mountain Sideslopes - Disturbed
General Picture: Mostly shrub, graminoid, and herbaceous covered sideslopes
as a result of a somewhat unfavorable climate at low to moderate elevations,
somewhat active slopes, and a low to moderate density of avalanche
occurrences and drainage channels.

Field Clues:

1. External relief is usually greater than 1,000 feet.

2. Less than 40 percent of the map unit is covered by trees.

3. The drainage pattern is usually parallel unless it is interrupted by benches,
etc.

4. Dissections or drainage channels make up less than 40 percent of the map
unit.

FSND - Footslopes - Non-Disturbed

General Picture: The mostly tree covered lower, concave portion of glaciated
sideslopes that is the result of glacial carving and the depostion of coluvium
from the above sideslopes.

Field Clues:

1. Located in footslope positions

2. Average slope gradient is less than 35 percent

3. Greater than 40 percent of the map unit is vegetated by trees.

4. The soil parent material usually consists of colluvial, alluvial, or glacial till
most of which eroded from soil upslope.

FSDI - Footslopes - Disturbed

General Picture: The mostly shrub, graminoid, or herbaceous covered lower,
concave portions of lower glaciated sideslopes that are the result of glacial
carving and the depostion of coluvium and avalanche debris from the above
sideslopes. Elevation and climate commonly influence the plant species.

Field Clues:

1. Located in footslope positions

2. Average slope gradient is less than 35 percent

3. Less than 40 percent of the map unit is vegetated by trees.

4. The soil parent material usually consists of colluvial, alluvial, or glacial till
most of which eroded from soil upslope.



MSFD — Mountain Sideslopes — Frequently Dissected
General Picture: Tree or shrub covered, densely dissected sideslopes which are
the result of intensive water erosion or strong frost action on easiy weathered
or highly fracture bedrock.

Field Clues:

1. Slope gradient is usually greater than 65 percent.

2. Slope length is usually greater than 1000 feet.

3. An intensive dendritic or parallel drainage pattern.

4. Dissections or drainage channels make up greater than 40 percent of the map
unit.

5. Commonly found on a marine sedimentary mudstone or siltstone bedrock.

60-Moraines Landtype Association
General Picture: Includes level and gently undulating terrain at lower elevations that
have been shaped by glacial or marine forces.

1. Average slope gradient is from 0 to 35 percent.
2. Relief is less than 50 feet between hills and depressions.
3. In undulating topography the hills and knobs make up the minor component.

MORA - Kame Moraines
General Picture: A mozaic of small hills, basins, and ablation deposits of
glacial moraine origin that may be covered by any vegetation depending on
elevation and time since depostion.

Field Clues:

1. Topography is undulating, being composed of numerous knobs and
depressions

2. Slope gradient usually ranges from 5 to 35 percent

3. Relief usually is less than 100 feet between knobs and depressions
4. Located on till plains and outwash plains

MORA — Moraines (Undifferentiated)
General Picture: Terminal, lateral, and medial moraines left by glacial
recession. Commonly vegetated by any plant species depending on the
elevation and time since deposition.

1. Terminal, lateral, and medial moraines



2. External relief is usually less than 200 feet.
3. Slope gradient ranges from 35 to 65 percent.
4. Usually restricted to lowlands or the lower portion of glacial valleys.

70-Coastal Landtype Association
General Picture: Includes those landscapes that are adjacent to salt water and are
formed from either depostion of sediment by the ocean or wind. Landscapes that
have been tectonically uplifted and subsequently leveled by wave action.

1. One major border of the map units is the seawater.
2. These map units have or are presently being shaped by the sea water.

ESTU - Estuary
General Picture: Mostly level marine landscapes, either nonvegetated or
covered by emergent plant species, that consist of fine grain marine sediments
which are normally inundated daily by ocean tides.

1. Contains the mouth of streams as they enter the sea water.
2. Inundated by saltwater during tidal fluctuations.
3. Contains relief of less than 15 feet.
4. Slope is less than 5 percent.
5. Exposed at mean low tide.

80 (GO) - Depositional Landtype Association (50)
1. Restricted to valley bottoms or open plains covered by loose surfical deposits
resulting from glacial, fluvial, or coluvial processes.
2. Average slope gradient is less than 35 percent.
3. Not inundated by saltwater during tidal fluctuations.

ALFA - Alluvial Fans
1. Composed of deep surfical alluvial deposits located at the mouth of a
sidevalley or tributary stream channel.
2. Average slope gradient is usually less than 25 percent.
3. External relief is usually less than 100 vertical feet.
4. Stream channels are usually somewhat unstable.



FLPL - Flood Plain
1. Develop in and below clear water nonglacial streams NOT associated with
active glaciers.
2. Flooding is usually the result of spring snow melt runoff or large rain storms
3. Usually has a slope gradient less than 5 percent.
4. Stream pattern is usually meandering or braided.
5. Dominated by deep alluvial deposits

OUPL - Outwash Plain
1. Develops below and is the result of glacial runoff
2. Flooding is usually dominated by high melt-water runoff from glaciers and
rain storms
3. Usually has a slope gradient less than 5 percent
4. Rivers are agrading and usually have a meandering or braided pattern
5. Dominated by deep alluvial deposits

RAVA - Ravines
1. Restricted to Mountain or hill slopes.
2. Slope gradient is usually greater than 65 percent.
3. External and internal relief is usually between 50 and 200 feet.
4. Sideslopes are usually dominated by V-notches of varying depths.

VAFL - Valley Floor
1. Normally found in narrow to moderately wide valley bottoms and have a
typically small and very narrow flood plain
2. Landforms are the result of alluvial processes
3. Most slope gradients range from 0 to 35 percent
4. Internal and external relief is usually less than 50 vertical feet and normally
between 10 and 35 feet.

STTE - Stream Terrace
1. Restricted to valley bottoms
2. Consists of deep alluvial deposits that are no longer exposed to floods.
3. Flat or gently undulating surface where the slope gradient is usually less than
S percent.
4. Usually adjacent to a steep cut slope (gradient greater than 65 percent) where
the original drainage channel has cut down through much of the deposits.



5. External relief is usually greater than 15 feet.

90 - Hills Landtype Association
1. Comprises or gently rolling lowlands one or more distinctly separate hills.
2. Slopes are less than 1000 feet in length.
3. The slope hydrology originates within these landtypes and there is no contribution
from other landtypes at higher elevations except where major rivers or creeks run
through continuing valleys.

HILR - Hills — Low Relief
1. Slope gradient is usually greater than 35 percent
2. External relief ranges from 50 to 200 feet.
3. Greater than 60 percent of the map unit is covered by hilly peatland.
4. Usually occur from 0 to 1500 feet in elevation.
5. Landscape may be dissected by gorges 50 to 200 feet deep cut into bedrock.

HIHR - Hills — High Relief
1. Slope gradient is usually greater than 35 percent.
2. External relief ranges from 200 to 1000 feet.
3. Greater than 60 percent of the map unit is covered by tree covered
sideslopes.
4. Usually occur from 0 to 1500 feet in elevation.
5. Landscape is commonly dissected by gorges 50 to 200 feet deep cut into the
bedrock.



Appendix B

Landslide Risk Assessment Calculation Sheets

Subalpine veg. Convex upper nonforested shoulder
Site: MSDI  slope

LTA (30)
CriteriaWeighting
Criteria 1 2 3 4 Value Factor Rating
Landform
Concave-
Slope shape Vertical Broken Convex straight 3 5 15
Slope lenght
(ft) 0-300 301-700 701-1500 >1500 2 5 10
Slope gradient
(%) May-35  36-55 56-72 >72 3 20 60
Drainage
features: 0
Drainage
density (% of
area) 9-Jan 10-129 20-39 >40 1 10 10
Soils 0
Soil drainage
class WD MWD SPD VP,PD 1 10 10
Soil Depth (in) >40 20-40 <20 1 5 5
Geology 0
Carbonate, Noncarbonate, Compact
Parent colluvium, granitics, till, marine VVolcanic
material alluvium  glacial till sedimentsash 1 5 5
Sand,
gravel,
fragmental
Textural class loam loam silt silty clay 2 5 10
total of Ratings 125
Failure Hazard Rating 0.4808

*>63,High: 62-50,Moderate; 28-49,low: <28, None; Moderate risk






Frequently dissected, Upper non-forested sideslope,

Site: MSDI  Somewhat Poorly Drained soil
LTA (30)
CriteriaWeighting
Criteria 1 2 3 4 Value Factor Rating
Landform
Concave-
Slope shape Vertical Broken Convex straight 4 5 20
Slope lenght
(ft) 0-300 301-700 701-1500 >1500 3 5 15
Slope gradient
(%) May-35  36-55 56-72 >72 4 20 80
Drainage
features: 0
Drainage
density (% of
area) 9-Jan 10-129 20-39 >40 2 10 20
Soils 0
Soil drainage
class WD MWD SPD VP,PD 3 10 30
Soil Depth (in) >40 20-40 <20 1 5 5
Geology 0
Carbonate, Noncarbonate, Compact
Parent colluvium, granitics, till, marine Volcanic
material alluvium  glacial till sedimentsash 1 5 5
Sand,
gravel,
fragmental
Textural class loam loam silt silty clay 1 5 5
total of Ratings 180
Failure Hazard Rating 0.6923

*>63,High: 62-50,Moderate; 28-49,low: <28, None;

High Risk



Smooth forested
sideslope, Well Drained
Site: MSDI  saoil

LTA (30)
CriteriaWeighting
Criteria 1 2 3 4 Value Factor Rating
Landform
Concave-
Slope shape Vertical Broken Convex straight 5 5 25
Slope lenght
(ft) 0-300 301-700 701-1500 >1500 3 5 15
Slope gradient
(%) May-35  36-55 56-72 >72 3 20 60
Drainage
features: 0
Drainage
density (% of
area) 9-Jan 10-129 20-39 >40 1 10 10
Soils 0
Soil drainage
class WD MWD SPD VP,PD 1 10 10
Soil Depth (in) >40 20-40 <20 1 5 5
Geology 0
Carbonate, Noncarbonate, Compact
Parent colluvium, granitics, till, marine Volcanic
material alluvium  glacial till sedimentsash 1 5 5
Sand,
gravel,
fragmental
Textural class loam loam silt silty clay 2 5 10
total of Ratings 140
Failure Hazard Rating 0.5385

*>63,High: 62-50,Moderate; 28-49,low: <28, None;



Site: RAVI Typic Cryaquents, Isk.m Poorly Drained

Soils
LTA (40)
CriteriaWeighting
Criteria 1 2 3 4 Value Factor Rating
Landform
Concave-
Slope shape Vertical Broken Convex straight 4 5 20
Slope lenght
(ft) 0-300 301-700 701-1500 >1500 1 5 5
Slope gradient
(%) May-35  36-55 56-72 >72 4 20 80
Drainage
features: 0
Drainage
density (% of
area) 9-Jan 10-129 20-39 >40 1 10 10
Soils 0
Soil drainage
class WD MWD SPD VP,PD 4 10 40
Soil Depth (in) >40 20-40 <20 1 5 5
Geology 0
Carbonate, Noncarbonate, Compact
Parent colluvium, granitics, till, marine Volcanic
material alluvium  glacial till sedimentsash 3 5 15
Sand,
gravel,
fragmental
Textural class loam loam silt silty clay 2 5 10
total of Ratings 185
Failure Hazard Rating 0.7115

*>63,High: 62-50,Moderate; 28-49,low: <28, None;

High Risk



Site: RAVI, Typic Haplocryods, Isk, m;
Well Drained soill

LTA (40)
CriteriaWeighting
Criteria 1 2 3 4 Value Factor Rating
Landform
Concave-
Slope shape Vertical Broken Convex straight 4 5 20
Slope lenght
(ft) 0-300 301-700 701-1500 >1500 1 5 5
Slope gradient
(%) May-35  36-55 56-72 >72 4 20 80
Drainage
features: 0
Drainage
density (% of
area) 9-Jan 10-129 20-39 >40 1 10 10
Soils 0
Soil drainage
class WD MWD SPD VP,PD 1 10 10
Soil Depth (in) >40 20-40 <20 1 5 5
Geology 0
Carbonate, Noncarbonate, Compact
Parent colluvium, granitics, till, marine Volcanic
material alluvium  glacial till sedimentsash 1 5 5
Sand,
gravel,
fragmental
Textural class loam loam silt silty clay 2 5 10
total of Ratings 145
Failure Hazard Rating 0.5577

*>63,High: 62-50,Moderate; 28-49,low: <28, None; Moderate Risk



Appendix A.

Field Delineation Criteria for Landtypes on the Kenai Peninsula
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Landtypes of

the Canyon Creek/Six Mile Landscape Assessment Area
MTRUG Rugged Mountain Summits

General Picture: Includes the jagged rocky ridges, peaks, associated scree
slopes, cirque basins, and headwalls.Glaciation has been the most dominant



historic geomorphic force which shaped the landscape. Frost has continued to
fracture rock causing continuous rock fall.

Field Clues:

1. Usually jagged, rocky summits and ridges

2. Internal relief is usually greater than 100 feet

3. Dominant slope gradient is greater than 65 percent

4. Exposed bedrock and unvegetated talus comprise greater than 50 percent
5. Includes terrain down to the upper shoulder slopes of lower landscapes.

Hydrology: Snowmelt and rainfall produce mainly surfical runoff that collects
in streams for transport to landscapes at lower elevations.

MRTOU - Rounded Mountain Summits
General Picture: Rounded ridges and summits and the associated

shoulderslopes which have not been glaciated, but are more the result of
present cryoplanation.

Field Clues:

1. Rounded non-glaciated alpine mountain summits and ridges
2. The major landscape forming process is frost wedging

3. Internal relief is generally less than 100 feet

4. Slope gradient is usually less than 65 percent

5. Slopes are usually convex

Hydrology: Snowmelt and rainfall produce mainly subsurface runoff due to the
intensive fracturing of the surface rock. Surface runoff will sometimes occur
during major rain storms.

GLCR - Glaciers
General Picture: Large glaciers and ice fields and the included rocky mountain

peaks and ridges.

Field Clues: Continous glaciers and rock peaks with little or no vegetation.

Hydrology: Snow and ice melt provide water to lower outwash landscapes.

SUROU - Subalpine Hilltops and Ridges



General Picture: Those mostly rounded ridges, hill tops, and plateaus that have
shrub, graminoid, and herbaceous vegetation that is very characteristic of
subalpine conditions.

Field Clues:

1. Mid elevation broad ridges, ridge summits, and hill tops
2. Does not include perennial snow fields or glaciers

3. Internal relief is less than 100 feet.

4. Overall slope gradient is less than 45 percent.

30 — Mountain Sideslopes Landtype Association
General Picture: Includes the higher relief mountain sideslope landscapes that are
commonly located immediately below the alpine landscapes where erosion,
transportation, and deposition of sideslope soil and rock material are the dominant
processes.

Field Clues:

1. External relief is usually greater than 1,000 feet.

2. Dissecting stream usually originate in Alpine LTA and develop a parallel pattern
unless they are interrupted by benches.

3. A major portion of the slope hydrology on these landtypes is a continuatioin of
water contributed from alpine landscapes at higher elevations.

MSND — Mountain Sideslopes — Non-disturbed
General Picture: Mostly tree covered sideslopes a result of the relatively
favorable climate at lower elevations, unactive slopes, and low avalanche and
drainage channel density.

Field Clues:

1. External relief is usually greater than 1,000 feet.

2. Greater than 40 percent of the map unit has trees that are periodically
separated by active avalanche and scree slopes.

3. The drainage pattern is usually parallel unless it is interrupted by benches,
etc.

4. Dissections or drainage channels make up less than 40 percent of the map
unit.

5. Dominant slope gradient is usually greater than 35 percent.

MSDI - Mountain Sideslopes - Disturbed



General Picture: Mostly shrub, graminoid, and herbaceous covered sideslopes
as a result of a somewhat unfavorable climate at low to moderate elevations,
somewhat active slopes, and a low to moderate density of avalanche
occurrences and drainage channels.

Field Clues:

1. External relief is usually greater than 1,000 feet.

2. Less than 40 percent of the map unit is covered by trees.

3. The drainage pattern is usually parallel unless it is interrupted by benches,
etc.

4. Dissections or drainage channels make up less than 40 percent of the map
unit.

FSND — Footslopes - Non-Disturbed
General Picture: The mostly tree covered lower, concave portion of glaciated
sideslopes that is the result of glacial carving and the depostion of coluvium
from the above sideslopes.

Field Clues:

1. Located in footslope positions

2. Average slope gradient is less than 35 percent

3. Greater than 40 percent of the map unit is vegetated by trees.

4. The soil parent material usually consists of colluvial, alluvial, or glacial till
most of which eroded from soil upslope.

FSDI — Footslopes - Disturbed
General Picture: The mostly shrub, graminoid, or herbaceous covered lower,
concave portions of lower glaciated sideslopes that are the result of glacial
carving and the depostion of coluvium and avalanche debris from the above
sideslopes. Elevation and climate commonly influence the plant species.

Field Clues:

1. Located in footslope positions

2. Average slope gradient is less than 35 percent

3. Less than 40 percent of the map unit is vegetated by trees.

4. The soil parent material usually consists of colluvial, alluvial, or glacial till
most of which eroded from soil upslope.

MSFD — Mountain Sideslopes — Frequently Dissected



General Picture: Tree or shrub covered, densely dissected sideslopes which are
the result of intensive water erosion or strong frost action on easiy weathered
or highly fracture bedrock.

Field Clues:

1. Slope gradient is usually greater than 65 percent.

2. Slope length is usually greater than 1000 feet.

3. An intensive dendritic or parallel drainage pattern.

4. Dissections or drainage channels make up greater than 40 percent of the map
unit.

5. Commonly found on a marine sedimentary mudstone or siltstone bedrock.

60-Moraines Landtype Association
General Picture: Includes level and gently undulating terrain at lower elevations that
have been shaped by glacial or marine forces.

1. Average slope gradient is from 0 to 35 percent.
2. Relief is less than 50 feet between hills and depressions.
3. In undulating topography the hills and knobs make up the minor component.

MORA - Kame Moraines
General Picture: A mozaic of small hills, basins, and ablation deposits of
glacial moraine origin that may be covered by any vegetation depending on
elevation and time since depostion.

Field Clues:

1. Topography is undulating, being composed of numerous knobs and
depressions

2. Slope gradient usually ranges from 5 to 35 percent

3. Relief usually is less than 100 feet between knobs and depressions
4. Located on till plains and outwash plains

MORA - Moraines (Undifferentiated)
General Picture: Terminal, lateral, and medial moraines left by glacial
recession. Commonly vegetated by any plant species depending on the
elevation and time since deposition.

1. Terminal, lateral, and medial moraines
2. External relief is usually less than 200 feet.



3. Slope gradient ranges from 35 to 65 percent.
4. Usually restricted to lowlands or the lower portion of glacial valleys.

70-Coastal Landtype Association
General Picture: Includes those landscapes that are adjacent to salt water and are
formed from either depostion of sediment by the ocean or wind. Landscapes that
have been tectonically uplifted and subsequently leveled by wave action.

1. One major border of the map units is the seawater.
2. These map units have or are presently being shaped by the sea water.

ESTU - Estuary
General Picture: Mostly level marine landscapes, either nonvegetated or
covered by emergent plant species, that consist of fine grain marine sediments
which are normally inundated daily by ocean tides.

1. Contains the mouth of streams as they enter the sea water.
2. Inundated by saltwater during tidal fluctuations.
3. Contains relief of less than 15 feet.
4. Slope is less than 5 percent.
5. Exposed at mean low tide.

80 (GO) - Depositional Landtype Association (50)
1. Restricted to valley bottoms or open plains covered by loose surfical deposits
resulting from glacial, fluvial, or coluvial processes.
2. Average slope gradient is less than 35 percent.
3. Not inundated by saltwater during tidal fluctuations.

ALFA - Alluvial Fans
1. Composed of deep surfical alluvial deposits located at the mouth of a
sidevalley or tributary stream channel.
2. Average slope gradient is usually less than 25 percent.
3. External relief is usually less than 100 vertical feet.
4. Stream channels are usually somewhat unstable.

FLPL - Flood Plain



1. Develop in and below clear water nonglacial streams NOT associated with
active glaciers.

2. Flooding is usually the result of spring snow melt runoff or large rain storms
3. Usually has a slope gradient less than 5 percent.

4. Stream pattern is usually meandering or braided.

5. Dominated by deep alluvial deposits

OUPL - Outwash Plain
1. Develops below and is the result of glacial runoff
2. Flooding is usually dominated by high melt-water runoff from glaciers and
rain storms
3. Usually has a slope gradient less than 5 percent
4. Rivers are agrading and usually have a meandering or braided pattern
5. Dominated by deep alluvial deposits

RAVA - Ravines
1. Restricted to Mountain or hill slopes.
2. Slope gradient is usually greater than 65 percent.
3. External and internal relief is usually between 50 and 200 feet.
4. Sideslopes are usually dominated by V-notches of varying depths.

VAFL - Valley Floor
1. Normally found in narrow to moderately wide valley bottoms and have a
typically small and very narrow flood plain
2. Landforms are the result of alluvial processes
3. Most slope gradients range from 0 to 35 percent
4. Internal and external relief is usually less than 50 vertical feet and normally

between 10 and 35 feet.

STTE - Stream Terrace
1. Restricted to valley bottoms
2. Consists of deep alluvial deposits that are no longer exposed to floods.
3. Flat or gently undulating surface where the slope gradient is usually less than
S percent.
4. Usually adjacent to a steep cut slope (gradient greater than 65 percent) where
the original drainage channel has cut down through much of the deposits.
5. External relief is usually greater than 15 feet.



90 - Hills Landtype Association
1. Comprises or gently rolling lowlands one or more distinctly separate hills.
2. Slopes are less than 1000 feet in length.
3. The slope hydrology originates within these landtypes and there is no contribution
from other landtypes at higher elevations except where major rivers or creeks run
through continuing valleys.

HILR — Hills — Low Relief
1. Slope gradient is usually greater than 35 percent
2. External relief ranges from 50 to 200 feet.
3. Greater than 60 percent of the map unit is covered by hilly peatland.
4. Usually occur from 0 to 1500 feet in elevation.
5. Landscape may be dissected by gorges 50 to 200 feet deep cut into bedrock.

HIHR - Hills — High Relief
1. Slope gradient is usually greater than 35 percent.
2. External relief ranges from 200 to 1000 feet.
3. Greater than 60 percent of the map unit is covered by tree covered
sideslopes.
4. Usually occur from 0 to 1500 feet in elevation.
5. Landscape is commonly dissected by gorges 50 to 200 feet deep cut into the
bedrock.



Appendix B

Landslide Risk Assessment Calculation Sheets

Site: MSDI Subalpine veg. Convex upper nonforested shoulder slope
LTA (30)
Criteria Weighting
Criteria 1 2 3 4 Value Factor Rating
Landform
Concave-
Slope shape Vertical Broken Convex  straight 3 5 15
Slope lenght (ft) 0-300 301-700 701-1500 >1500 2 5 10
Slope gradient (%) May-35 36-55 56-72 >72 3 20 60
Drainage features: 0
Drainage density (%
of area) 9-Jan 10-129 20-39 >40 1 10 10
Soils 0
Soil drainage class WD MWD SPD VP,PD 1 10 10
Soil Depth (in) >40 20-40 <20 1 5 5
Geology 0
Carbonate, Noncarbonate, Compact
colluvium, granitics, till, marine Volcanic
Parent material alluvium  glacial till sediments ash 1 5 5
Sand,
gravel,
fragmental
Textural class loam loam silt silty clay 2 5 10
total of Ratings 125
Failure Hazard Rating 0.4808

*>63,High: 62-50,Moderate; 28-49,low: <28, None;

Moderate risk



Frequently dissected, Upper non-forested sideslope,

Site: MSDI Somewhat Poorly Drained soil
LTA (30)
Criteria Weighting
Criteria 1 2 3 4 Value Factor Rating
Landform
Concave-
Slope shape Vertical Broken Convex  straight 4 5 20
Slope lenght (ft) 0-300 301-700 701-1500 >1500 3 5 15
Slope gradient (%) May-35 36-55 56-72 >72 4 20 80
Drainage features: 0
Drainage density (%
of area) 9-Jan 10-129 20-39 >40 2 10 20
Soils 0
Soil drainage class WD MWD SPD VP,PD 3 10 30
Soil Depth (in) >40 20-40 <20 1 5 5
Geology 0
Carbonate, Noncarbonate, Compact
colluvium, granitics, till, marine Volcanic
Parent material alluvium  glacial till sediments ash 1 5 5
Sand,
gravel,
fragmental
Textural class loam loam silt silty clay 1 5 5
total of Ratings 180
Failure Hazard Rating 0.6923

*>63,High: 62-50,Moderate; 28-49,low: <28, None;

High Risk



Smooth forested
sideslope, Well Drained

Site: MSDI soil
LTA (30)
Criteria Weighting
Criteria 1 2 3 4 Value Factor Rating
Landform
Concave-
Slope shape Vertical Broken Convex  straight 5 5 25
Slope lenght (ft) 0-300 301-700 701-1500 =>1500 3 5 15
Slope gradient (%) May-35 36-55 56-72 >72 3 20 60
Drainage features: 0
Drainage density (%
of area) 9-Jan 10-129 20-39 >40 1 10 10
Soils 0
Soil drainage class WD MWD SPD VP,PD 1 10 10
Soil Depth (in) >40 20-40 <20 1 5 5
Geology 0
Carbonate, Noncarbonate, Compact
colluvium, granitics, till, marine Volcanic
Parent material alluvium  glacial till sediments ash 1 5 5
Sand,
gravel,
fragmental
Textural class loam loam silt silty clay 2 5 10
total of Ratings 140
Failure Hazard Rating 0.5385

*>63,High: 62-50,Moderate; 28-49,low: <28, None;



Site: RAVI Typic Cryaquents, Isk.m Poorly Drained Soils

LTA (40)
Criteria  Weighting
Criteria 1 2 3 4 Value Factor Rating
Landform
Concave-
Slope shape Vertical Broken Convex  straight 4 5 20
Slope lenght (ft) 0-300 301-700 701-1500 >1500 1 5 5
Slope gradient (%) May-35 36-55 56-72 >72 4 20 80
Drainage features: 0
Drainage density
(% of area) 9-Jan 10-129 20-39 >40 1 10 10
Soils 0
Soil drainage
class wD MWD SPD VP,PD 4 10 40
Soil Depth (in) >40 20-40 <20 1 5 5
Geology 0
Carbonate, Noncarbonate, Compact
colluvium, granitics, till, marine Volcanic
Parent material alluvium  glacial till sediments ash 3 5 15
Sand,
gravel,
fragmental
Textural class loam loam silt silty clay 2 5 10
total of Ratings 185
Failure Hazard Rating 0.7115

*>63,High: 62-50,Moderate; 28-49,low: <28, None; High Risk



Site: RAVI, Typic Haplocryods, Isk, m; Well

Drained soil
LTA (40)
Criteria  Weighting
Criteria 1 2 3 4 Value Factor Rating
Landform
Concave-
Slope shape Vertical Broken Convex  straight 4 5 20
Slope lenght (ft) 0-300 301-700 701-1500 >1500 1 5 5
Slope gradient (%) May-35 36-55 56-72 >72 4 20 80
Drainage features: 0
Drainage density
(% of area) 9-Jan 10-129 20-39 >40 1 10 10
Soils 0
Soil drainage
class wD MWD SPD VP,PD 1 10 10
Soil Depth (in) >40 20-40 <20 1 5 5
Geology 0
Carbonate, Noncarbonate, Compact
colluvium, granitics, till, marine Volcanic
Parent material alluvium  glacial till sediments ash 1 5 5
Sand,
gravel,
fragmental
Textural class loam loam silt silty clay 2 5 10
total of Ratings 145
Failure Hazard Rating 0.5577
*>63,High: 62-50,Moderate; 28-49,low: <28, None; Moderate Risk

D. Fire History of the 6 Mile/Canyon Creeks Watershed
2. Historic Overview

The Kenai Peninsula has a history of infrequent large fires, approximately every 12 years.
These have usually taken place on the West half of the Kenai Peninsula. When sustained
dry conditions occur in the summer, the fire danger can increase dramatically within a few
short days due to long daylight hours. Ignition of fires by lightning is somewhat common
on the west side of the Kenai Peninsula, but occurs rarely on the East side. Recreational
use of the area accounts for most of the accidental human caused fires under a wide range



of conditions. Some abandoned campfires go undiscovered. They go out on their own, or
are put out by the public and are not reported.

To date there has not been a problem from intentionally set fires, but that potential exists
in any forested area. The greatest fire threat to life and property in the assessment area is
probably from an accidental human caused fire starting within or adjacent to private
structures, rather than from a fire burning in to structures from the outside.

The pattern of forest succession on the East half of the Kenai Peninsula shows itself in
mosaics consistent with a long term fire disturbance cycle, and therefore does not lend
itself to simple answers. The cycle is unique to parts of Alaska, and there has been little
fire history research done in the area to date. Pre European forest succession to a climax
forest was only occasionally interrupted by fire primarily because of wet conditions and
lack of natural ignition sources.

Lightning ignited fires, while only somwhat common to the West half of the Kenai
Peninsula, are a rare occurrence on the East half. There have been only 3 documented
lightning fires on Forest Service lands since 1910. The last, Nelson Creek, in 1997, was in
the Sixmile Analysis Area. It went out by itself after 3 days and after having burned 1/10™
acre. Fires initiated by native peoples probably did occur, but were poorly if at all
documented. The Sixmile Analysis area was subjected to considerable burning during the
initial stages of the mining era as indicated by the large mosaics of hardwood stands in the
area. Some burning was possibly accidental, but the majority was probably purposeful in
order to expose bedrock for mining, or to remove slash concentrations after having utilized
the timber for mining purposes.

The presence of insect outbreaks, windthrow, avalanche or fire can revert an effected area
to earlier successional stages. Fire has the capacity to change the cycle at any point
depending upon its intensity, which will not be constant over the entire area of the fire due
to differences in fuels, weather, topography and local moisture variations..

"Fires occurred infrequently throughout most forest types in the maritime forests. Most
fires were small and probably of little ecological significance. However, large stand-
replacing fires occurred at long intervals. Maritime forests in Alaska and wet forests in
Canada and the Northwestern United States in the Sitka spruce-western hemlock, Pacific
silver fir-Douglas-fir, and mountain hemlock-subalpine fir types may well have burned
only rarely, at intervals of 300-500 years or longer".(12) In the past, fire regularly cycled
through the Alaska boreal forest in 150-200 year cycles.



The Sixmile Analysis Area is included within the boundaries of the Alaska Maritime
forest, but closeley borders the boreal forest on the west half of the Kenai Peninsula. The
mountains on the west side of the Seward R.D. separate the Kenai Peninsula between
maritime and boreal forest, bisected in the center with the predominantly East-West Kenai
River drainage. Due to climatic conditions, temperature, rainfall and elevation, the Cooper
Landing and Moose Pass areas should be considered a transition area between the two.
The Cooper Landing area is considerably drier during most of the year. The Hope, Seward
and Girdwood areas should be considered predominantly maritime forest. Evidence of
previous fires exist within all timber stands. The probable long term fire return cycle for
the Sixmile area is somewhere between 200-500 years. White spruce is considered a fire
generated species that usually does not live longer than 200 years in other areas before
being replaced by fire. The average age of spruce trees affected by Bark Beetle on the
Kenai Peninsula is 190-210 years.

“Evidence of past fires may be seen in the forest communities of the Kenai Peninsula
today. This evidence is in the form of fire scars on trees and in relatively even-aged forest
stands. In addition, charcoal can be found in the soil of practically every upland forest site.
Virtually no upland situations below timberline seem to have escaped fire at some time in

the past. It is likely that forest fires have occurred on the Kenai ever since there were
forests.” (20)

“There seems little reason to label any of the fires within historic times as “first” fires.
Even though no written record of any fire earlier than 1851 has come down to us, there is
no reason to believe that such did not occur. Climatic conditions and the nature of the
forests on the Kenai Peninsula both favor the extensive spread of fires once they are
started. Fires must have been started by lightning and human beings long before 1851, just
as they are today. If fires were essential to set the stage for the appearance of moose on the

Kenai Peninsula there is every reason to believe that the stage was already set, centuries
ago.” (20)

FIRE PROTECTION STRATEGIES

1. Fire Protection Land Designation

The Alaska Interagency Fire Management Plan has classified and mapped all lands within
Alaska as one of four fire protection levels.(01) The protection levels determine response,

and are used to set priorities for fire fighting resources when Alaska has multiple fires. The
Plan also divides the responsibility for wildland fire suppression in Alaska between 3



agencies; the Alaska Fire Service, the State of Alaska Division of Forestry, and the Forest
Service. The Forest Service has total responsibility for wildland fire suppression within
the Sixmile Analysis Area, regardless of land ownership.

a. Critical Protection:

"Areas where human life or habitation are present have priority over all others. Immediate
and continuous efforts are made to minimize loss of life and damage to property".(02)

The majority of the timbered stands within the Sixmile Analysis Area are in “Full
Suppression”, whereas the areas above 1,500 feet are in “Modified or Limited
Suppression”. “Critical Suppression” areas within the Sixmile

Analysis Area are limited to Upper and Lower Summit Lakes, Granite Creek Campground,
Bertha Creek Campground, the communities of Hope and Sunrise, the immediate vicinity
surrounding individual structures within the area.

b. Full Protection:

"Valuable resources, such as commercial timber stands and historic structures exist, but no
human life or

habitations exist in these areas. Immediate and aggressive action is taken to limit the
numbers of acres burned".(02)

c. Modified Action:

"Uninhabited; with resources of lesser value. Land managers consider trade-off of acres
burned versus suppression expenses. Fires during critical burning months are attacked, but
a lower level of protection is provided when the risks of large damaging fires is less".(02).
Lands classified as "modified" may convert to "limited" after the normal mid July rains
during a "normal" fire season.

d. Limited Action:
"Areas where natural fires are beneficial, or where the costs of fighting the fire are greater

than the fire damage. Suppression efforts are limited to keeping a fire within a designated
area, or protecting critical sites within the areas".(02)



V. KENAI PENINSULA FIRE SUPPRESSION CAPABILITIES

Regardless of the fire protection designation, protection of life and property will always be
the first priority of fire suppression efforts. Should weather or fire situations change, any
new threat to life and property will take precedence over an ongoing wildland fire
suppression effort where life and property are not threatened. With a limited number of fire
suppression people and equipment immediately available on the Kenai Peninsula, this
could well mean that during the initial attack phase, firefighters would respond to structure
protection. Wildfire suppression would have to wait. The fire would grow and spread until
additional resources arrived. Once a fire has gone beyond the capabilities of the initial
attack fire crews, full transition to a Type II or Type I Incident (Fire) Management Team
could take 24 hours, with full implementation of a large fire suppression strategy taking an
additional 24 hours. This was exactly the case on the North Shore Kenai Lake fire in 2001.

Current 1initial attack fire suppression capabilities on the Kenai Peninsula have been
adequate to date. They have often been called upon to deal with more than one fire per
day, or several fires concurrently. Fires on the West half of the Kenai Peninsula have
historically been larger, as they originated in black spruce, which is a more volatile fuel
than found in the higher elevations of the eastern half. Black spruce can have fire behavior
similar to California Chapparal. The West half of the Kenai Peninsula also has a history of
occasional lightning fires.

1. State

During fire season, the State of Alaska Department of Forestry fields two-250 gallon
engines at Soldatna staffed by 2-4 people each, an additional 500 gallon slip on unit at
Soldatna which can be sent to Homer during periods of

high fire danger, one 1,200 gallon engine tender at Soldotna, and one-250 gallon engine at
Homer staffed by 2-4 people. There is also a light turbine initial attack helicopter and 2
person crew also stationed at Soldatna. Units at Homer would be unlikely to be used on
Forest Service lands, but could be used to cover the State protection areas while Soldatna
forces are moved.

State Initial attack resources and budgets are not projected to increase on the Peninsula at
this time. A 100 person fire cache (fire support equipment) is available at Soldatna. The
Department of Forestry can also field up to 50 Emergency Firefighters on the Kenai
Peninsula within 24 hours. Airtankers with retardant are available at Palmer and Fairbanks.



Aerial retardant mixing bases exist in Palmer and Kenai, with a portable mixing base
available at Homer.

2. Federal
a. Chugach National Forest

The Seward Ranger District fields 6 initial attack firefighters dedicated specifically to fire
suppression during the

average 150 day annual fire season. Each works 5, eight hour days per week due to
extended Alaska daylight, and staff one-200 gallon engine with a (WEPS) Water
Expansion Foam System and one-75 gallon engine with a slip on unit. A 20 person fire
cache (fire support equipment) is available at Kenai Lake Work Center. Under normal fire
weather conditions, 3-4 firefighters are on duty on any given day, and additional people
are brought on when the fire danger climbs. 9.)

Funding for the Fire Crew is based on the National Fire Management Analysis System
(NFMAS), programmed for the Seward R.D. NFMAS is a National fire suppression
budgeting system approved by Congress separate from other federal budgets, and is based
on the District's most efficient level of initial attack. It is designed to allow Congressional
approval of Federal Fire budgets 2 years in advance. It is unlikely that Seward's normal
fire budget will allow increased personnel beyond its present capabilities unless the
District has significant increased numbers of fires and acres burned on Federal land. A fire
analysis of the Seward Ranger District in 1995 for the previous 10 years indicated that
58% of all fires within Forest Service protection jurisdiction were on State and private
lands. Severity funding is available to hire more firefighters if the fire season becomes
unusually severe. Additional trained firefighters are available from the Seward and Glacier
Ranger Districts within 1-3 hours, and from the Cordova Ranger District within 3-5 hours.
The Forest Service also jointly funds the Alaska Dept. of Natural Resources initial attack
fire helicopter at Soldatna, and the airtanker stationed at Palmer.

b. Kenai Fiords National Park

Kenai Fiords National Park has no fire suppression equipment, and no designated
firefighters. A limited number of people are available for wildfire suppression by request
only. Responsibility for fire suppression within the Park resides by Interagency agreement
with the Chugach National Forest, and specifically the Seward Ranger District.



c. Kenai National Wildlife Refuge

Kenai National Wildlife Refuge has some fire suppression equipment used for prescribed
fire, and a limited number of people available for wildfire suppression; available by
request only. Responsibility for fire suppression within the Refuge resides by Interagency
agreement with the State of Alaska Department of Forestry.

3. Community Fire Departments

Several local communities have developed Volunteer Fire Departments for structural fire
protection. All listed are either currently under agreement with the Chugach National
Forest, Seward Ranger District, or an agreement is pending, to provide additional initial
attack on wildland fires on State, Private and Federal land within the designated response
area of the individual departments. All listed are also potentially available for structural
fire protection within the remainder of the Kenai Peninsula area upon request by the Forest
Service in the event of a wildland fire threatening structures. Due to the need to provide
structural fire protection to their respective communities, not all equipment and personnel
could or would likely be made available at one time. Response times vary. Many
volunteers work in areas outside their local community and commute over long distances.
Listings only show the maximum paper capability of their respective departments.

a. Bear Creek Volunteer Fire Department

The Bear Creek Volunteer Fire Department could potentially field on request, a
maximum of one-250 gallon engine, one-300 gallon engine, one-500 gallon engine, two-
2,000 gallon engines, one-3,000 gallon engine, and 41 firefighters.
b. Cooper Landing Volunteer Fire Department

The Cooper Landing Volunteer Fire Department could potentially field on request, a
maximum one-250 gallon engine, two-2,500 gallon engines, one-500 gallon engine, one-
110 gallon engine, and 19 firefighters.

c. Girdwood Fire Department

The Girdwood Fire Department could potentially field on request, three-1,750
gallon engines, and 12 firefighters.



d. Hope/Sunrise Volunteer Fire Department

The Hope/Sunrise Volunteer Fire Department is currenly negotiating an agreement
with the Forest Service and could potentially field on request after agreement signature, a
maximum of one-500 gallon trailer, one- 250 gallon trailer, and 27 firefighters.

e. Lowell Point Volunteer Fire Department

The Lowell Point Fire Department is currenly negotiating an agreement with the
Forest Service and could potentially field on request after agreement signature, a
maximum of one-250 gallon engine and 6 firefighters.

f. Moose Pass Volunteer Fire Department

The Moose Pass Volunteer Fire Department could potentially field on request, a
maximum of one-250 gallon engine, one-500 gallon engine, one-1,000 gallon engine, one-
2,000 gallon engine and 18 firefighters.

g. Seward Fire Department

The Seward Department could potentially field on request, a maximum of One-2,500
gallon engine, one-1,000 gallon engine, two 500 gallon engines, one 750 gallon engine,
one-200 gallon engine, and 38 firefighters.

VI. WILDLAND FIRE AND FIRE SUPPRESSION EFFECTS

Wildland fire is a natural part of the ecosystem, and can have both positive as well as
detrimental effects, depending upon location and fire intensity. The 1910 fires which
burned most of the State of Idaho in one summer caused a boom in elk populations that
was on the decline by the 1980°s decade. Due to a series of large fires in Idaho in the
1990’s decade, elk populations are once again on the increase. Moose populations
increased on the Kenai Peninsula after the large fires of the early 1900's.(34) Fire makes
nutrients locked up in dead fuels available for new growth. Fires can also remove habit
necessary to species survival. Intense fires can volatilize nutrients into the atmosphere,
taking years to replace.

Years of fire exclusion (suppression efforts), in fire dependent ecosystems are currently
causing ecosystem backlash in several areas of the lower 48 states. Areas which
historically burned once on the average of every 10-12 years with low intensity, have not



been allowed to burn for 85-95 years. Natural fuels have built to the point where the fires
that do generate, rapidly become large, intense, and result in extreme resource damage
with extremely high suppression costs. Increased building in the wildland/urban interface
during the same period, has for the last 10 years resulted in major losses of structures and
some lives annually due to wildfires.

Forests dependent upon fire to maintain health are stressed and dying of drought and insect
infestation as a response to fire suppression. When they burn now, they are frequently
burning with such intensity that the stand is replaced, not maintained. The sites are reduced
to growing earlier successional stages. Once a stand replacement fire occurs, the area is
generally fireproofed for many years. There are similarities between what is going on in
areas of the Western United States, and what is happening on the Kenai Peninsula with the
spruce bark beetle epidemic. The fire histories are different, but the local results can be the
same. The current spruce bark beetle epidemic is generating large quantities of hazardous
fuels buildup. Under the right conditions, they can burn intensely.

Thirty one permanent plots were established in 1976 in the Resurrection Creek drainage of
the Chugach National Forest, by Forest Health Management and Forest Research
personnel to study impacts of increasing spruce beetle populations. In 1994, 13 of those
plots were again surveyed to establish current fuel loadings. Seventeen of the original plots
were lost to a prescribed burn for moose habitat improvement. The results of the second
survey were that duff depths decreased, while total fuel loadings, fuel height and percent
grass cover increased. The 0-0.25 size

class fuels increased .14 tons to the acre. The 0.25-1 inch fuels increased .44 T/A. The 1-3
inch fuels increased 1.24 T/A. The 3 inch plus sound fuels increased 22.84 T/A. The 3 inch
plus rotten fuels decreased 1.27 T/A. Duff depth decreased 1.6 inches. Fuel height
increased 4.74 inches. Calamagrostis grass increased 50%. The total increase in dead and
down fuels was 25.5 tons per acre, leaving the average plot accumulated total at 35.38
tons per acre.(27) Even in wet climatic areas, fuel loadings above 12-14 tons per acre are
considered to be at hazardous levels during fire season. Increases in fine fuel loadings
which contribute to rate of fire spread were minimal, but were offset by the increase in
grass cover from 0-2% to 50%. Large diameter fuels which contribute to high fire intensity
underwent the greatest increase.

Fire burns more intensely on steeper slopes due to preheating, and can reduce the lower
duff layer to mineral soil. High mineral soil exposure on steep slopes can cause major
erosion during rains. Intense rains immediately after a fire can cause soil saturation to the
point where mass failure occurs in creek headwalls. Intensely heated soils can also become
impermeable to water, causing almost total runoff during rain. In the vicinity of creeks and



riparian areas, high concentrations of high acid content ash from a fire can immediately be
made available in the water, taking one to two days to clear up, but causing fish kill and
sedimentation downstream. The Kenai Peninsula is one of the highest salmon producing
regions in the State of Alaska. A large intense wildfire in the area at an inopportune time
can have a detrimental impact on native fish, and specific salmon runs.

Fire suppression efforts can have detrimental effects of their own. The threat to life and
property takes precedence over fire suppression. With a major fuel buildup, fires in the
assessment area have the potential to become larger, threatening property, and requiring
the use of heavy equipment such as dozers and airtankers to stop them.

Dozer use is often necessary to stop large wildfires, but can cause serious erosion potential
to fragile soils. Rehabilitation efforts can take years, and still leave visible scars.

Fire retardants dropped by airtankers are often necessary to slow fires down so that hand
crews can take direct attack, but all in current use are chemical fertiliz