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The overlay of avalanche mass wasting zones from the CBJ 1972 study is approximate in this map. The 1972 maps were scanned and
coregistered with GIS data from 2002 and 2006 (based on mountain summits in the maps and databases), with an XY error of 34.87 feet, 1.00 RMSE.
In rough terms, there is a one in three chance a given boundary is more than 35 feet from where it appears on the map, based on the
coregistration process alone. There may be additional positional errors, based on the (undocumented) accuracies of the maps in the 1972 study.
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CBJ SWITZER LANDS RESIDENTIAL DEVELOPMENT STUDY
1. Introduction
City and Borough of Juneau (CBJ) residents are suffering from a housing shortage. The 2008 CBJ
Comprehensive Plan documents the following:




Insufficient supply of housing to provide residents adequate choice in housing size, location and
price.
Many residents live in overcrowded and/or unsafe and unsanitary conditions.
Many households are paying more than 30% of their household income for shelter.

Providing affordable housing has been a top priority of the CBJ for quite some time. In the last 5 to 10
years, the CBJ has been trying to encourage development of lands in the existing service areas that
already have CBJ sewer, water and transit service. The CBJ has also added sewer to North Douglas and
the Pederson Hill area to encourage development in those areas.
The CBJ owns land on Pederson Hill and in the Switzer area and is currently focusing on these two areas
to offer CBJ land residential development. The CBJ engaged R&M Engineering, Inc. (R&M) to produce
this study of their Switzer lands. The intent of this, CBJ Switzer Lands Residential Development Study is
to evaluate potential development areas, development costs and phasing for CBJ owned property in the
Switzer area. The CBJ engaged DOWL HKM to prepare a report titled Pederson Hill Access Study (July
22, 2010) to evaluate similar issues for CBJ owned property on Pederson Hill.
In 1997, R&M prepared a report for the CBJ titled CBJ Switzer Area Land Study. That study investigated
741 acres of CBJ property. This 2011 study focuses on a smaller portion of the CBJ Switzer Area Lands
Study, about 130 acres, zoned and suitable for residential development, see Figure 1, evaluating
potential development areas, costs and phasing. The specific development areas addressed in this study
are shown in Figure 2. The development areas were determined by excluding land steeper than 18%,
which would be difficult and thus expensive to develop. This resulted in three distinct areas labeled
from west to east, Development Areas 1, 2 and 3. Development Area 1 is west of Renninger Street and
Dzantik’i Heeni Middle School (DZMS); north of Renninger and DZMS; and consists of approximately 58
acres. Development Area 2 is East of Renninger Street; north of Gruening Park; and consists of
approximately 7.8 acres. Development Area 3 is the furthest east; is northwest of the Lemon Creek Jail;
and consists of approximately 61 acres.
There are privately owned properties and properties owned by Mental Health Trust in the Switzer area
that are undeveloped, and zoned for residential development. A property ownership map is included as
Figure 3.
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2. Environmental Development Constraints
Development constraints typically include wetlands, rivers, creeks, drainages, waters of the United
States, flood zones, unsuitable soils, lack of road access, steep terrain, anadromous fish habitat, eagle
nests and other habitat issues. The Switzer areas under study are constrained by most of these issues.
The primary environmental development constraints in this area are steep terrain, wetlands and waters
of the United States; anadromous fish streams; and bald eagle nest trees. These constraints are
discussed below and are depicted on Development Area 1, Figure 6; Development Area 2, Figure 7; and
Development Area 3, Figure 8.

2.1 Steep Terrain
To determine unsuitably steep terrain, 2001 LIDAR mapping provided by the CBJ was used to identify
areas where slopes exceed 18%. For the purposes of this report, land with a slope greater than 18% is
considered too steep to support development. Since maximum road grades are limited to 15% for short
distances and desirable road grades are no greater than 8%, gaining access to land with slopes
exceeding 18% becomes extremely expensive. After examining the study area, three parcels of land
have large enough contiguous areas with slopes acceptable for development. These are called
Development Areas 1, 2 and 3 and are shown in Figures 6 through 8.

2.2 Wetlands and Waters of the United States
The United States Army Corp of Engineers (USACE) has jurisdiction over wetlands and over Waters of the
United States (WOTUS). Wetlands on this site are primarily fen and bog type wetlands.
Koren Bosworth, of Bosworth Botanical, was subcontracted to trace streams and outline wetland
boundaries. A comprehensive wetland survey was performed and an AutoCAD drawing produced with
wetland boundaries and streams. All streams require a 50 foot buffer in accordance with CBJ code. All
proposed access alignments in the development areas attempt to minimize wetland impact, as well as
stream crossings.

2.3 Anadromous Fish Streams
The study area contains three main anadromous fish streams: Switzer Creek, East Creek and West Creek.
These are noted by the Alaska Department of Fish and Game (ADF&G) in their Anadromous Waters
Catalog (AWC) as anadromous stream numbers 111‐40‐10070, 111‐40‐10060, and 111‐40‐10050,
respectively. In addition, a number of tributaries of these streams contain anadromous fish habitat,
although not all have been catalogued. We received and used AutoCAD drawings from ADF&G Division
of Sports Fish (September 1, 2011) showing the extent of the anadromous fish streams.
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The locations from ADF&G were adjusted using handheld GPS data obtained by BBC in August and
September of 2011. ADF&G Division of Habitat field staff reviewed and approved these adjusted
locations in October and November of 2011. They indicated they will nominate these locations for the
next AWC catalog revision. All anadromous salmon streams are shown on our constraints figures with a
200‐foot buffer, which is recommended by ADF&G. It is noted that road access is allowed through these
buffers when designed to meet agency permitting requirements.

2.4 Bald Eagle Nest Trees
Bald eagles and their nests are protected by the Bald Eagle Protection Act of 1940. This act prohibits
taking or disturbing bald eagles or their nests, and is regulated by the US Fish and Wildlife Service
(USFWS). Bald eagles are most susceptible to disturbance during the nesting season, which generally
runs from early March through August. The USFWS provided maps with the location of eagle nests. The
nests were catalogued into their data base between 1994 and 1996. Bald eagles were recently removed
from the endangered species list; which has changed the USFS permitting process.
We could not locate the catalogued USFWS eagle trees in the field. However, we did find a tree that
appeared to have an eagle’s nest that was not catalogued by USFWS. Eagle nests can be abandoned and
new nests can occur each year; so any development will need to reevaluate current nest locations just
prior to permitting and construction.
The USFWS catalogued eagles’ nests are shown on our constraints figures and on Figure 5.

2.5 Geology and Geotechnical
Glaciation is the major geologic event that produced the topographic features and soils in the study
area. During the late Pleistocene time (10,000 years ago) ice was as much as 4,000 feet thick in this
area. Between 8,000 and 10,000 years ago the climate began warming and the ice melted. The glacial‐
scoured fjords filled with sea water, which was 600 feet higher relative to the land than it is today. The
unloading of the ice and tectonic forces combined to produce a steady, but slow rise of the land
(isostatic rebound). Glacial outwash poured silt, sand and icebergs into the fjords. The glaciomarine
Gastineau Channel Formation was deposited from the glacial outwash material settling out of the
seawater during this time of emergence.
As sea level lowered, wave cut benches and elevated beach deposits were left “stranded” above present
day sea level.
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2.6 Surficial Soil Units
The study area is located on the south slope of Heintzleman Ridge. There are six distinct surficial
geologic deposits in the study area (Surficial Geologic Map of the Juneau Urban area and Vicinity,
Alaska), by Robert D. Miller, 1975). Bedrock dominates at elevations above 300 feet to 500 feet, it
outcrops or is covered with a thin mantle of soil, trees and brush. The bedrock is metamorphosed
sedimentary and volcanic rocks (greywacke, schist and greenstone).
Weathering of the bedrock on steep slopes has produced a variety of gravity deposits (colluvium, talus,
rubble and rock falls) downslope from the bedrock outcrops. These deposits consist of angular particles
that range in size from silt to boulders. They are generally poorly consolidated and very porous. Their
thickness ranges from 2 feet to 20 feet.
Mantling the lower slopes (generally below elevation 300 feet) are the extensive glaciomarine deposits
for the Gastineau Channel Formation (Robert D. Miller, 1973). These are blue‐gray silts and sands that
range in consistency from soft and slippery to dense and rock hard. Their thickness ranges from 4 feet
to 60 feet. At their lower elevations they are often covered with elevated silty gravelly raised beach
deposits that are less than 5 feet thick.
There is a large, ancient (pre‐1500) landslide deposit at the base of Heintzleman Ridge southeast of
Switzer Creek. It is a heterogeneous mixture of angular rocks, soil, silt and sand. It probably ranges in
thickness from 2 feet to 20 feet. These deposits are stabilized, but likely to be poorly consolidated.
Development area 3 is almost entirely on this stabilized landslide deposit.
On the flat terrain in lower Switzer Creek and below Glacier Highway are large areas of emergent
intertidal silts and sands that are typically loose and poorly consolidated. Some areas of peat have been
noted ranging in thickness from 3 feet to 10 feet.

2.7 Geologic Hazards
Small landslides and avalanches are common on the steep upper slopes of Heintzleman Ridge.
However, none of the active slide tracks extend below 2,000 foot elevation in this study area.
Timberline is at approximately 2,000 foot elevation and the slope is heavily forested and less steep
below this elevation.
Previously published work show that slopes in Juneau steeper than 37 degrees are generally highly
unstable with regard to landslide hazards and slopes between 28‐37 degrees are generally considered
potentially unstable (Geophysical Hazards Investigation for the City and Borough of Juneau, Alaska, a
Summary Report, by DMJM, 1972).

2.8 Geotechnical Investigations
R&M conducted over 100 test pits and soil boring logs in the vicinity of Development Areas 1 and 2 in
conjunction with housing projects and the Dzantik’i Heeni Middle School (DZMS) geotechnical reports
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and studies. This sub‐surface information is not site specific and may not indicate exact conditions for
infrastructure and housing construction; but it does give a general idea what to expect.
2.8.1 Geotechnical Investigations in Development Area 1
R&M performed 46 test pits, probes and bore holes in 1990 related to the geotechnical report for DZMS.
There was no strong pattern of stratification or segregation found on the site. Soil conditions at the site
satisfy most of the criteria for definition of “fan deposits”. Rapid Channel changes have resulted in the
burial of peat deposits and fallen or standing trees by granular material. Some stream cut banks reveal
cross sections of stream channels crossing stream channels which were subsequently filled.
Ground water level varies considerably over the site. In certain test pits, three to four pervious water‐
bearing soil levels were encountered during excavation; while in the test pits in the most northeasterly
corner of the school site, no water was encountered in the highly pervious gravelly soil.
Soil conditions were marginal for the design and construction of the conventional reinforced concrete
spread footing foundations used for the school; however, by over‐excavating and removing organic soils
and over‐excavating and re‐compacting soft soils in the building footprint, the school foundation has
performed very well.
2.8.2 Geotechnical Investigations near Development Area 2
R&M performed subsurface investigations for the original Gruening Park complex in 1972. Some of
these borings are just south of Development Area 2. In addition, R&M performed subsurface
investigations for the Gruening Park complex addition 1992. Three holes were done for the building in
the northeast corner of the complex. In 1994, Crowther Associates did a subsurface investigation north
of Development Area 2. After construction of three housing units north of Development Area 2, there
were settlement problems with Building C; and R&M did test pits and borings to identify the problem
and determine a solution. R&M’s borings and test pits were just north of Development Area 2. Several
of the borings for DZMS were just west of Development Area 2, on the west side of Renninger Street.
While none of the existing subsurface information is directly in Development Area 2, the information
near the west portion of Development Area 2 is favorable for conventional foundations. The
information south of the eastern portion of Development Area 2 led to a piling foundation.
2.8.3 Soils in Development Area 3
We are not aware of any geotechnical investigations in this are; however as noted above, Development
Area 3 is almost entirely on a stabilized landslide deposit consisting of a mixture of angular rocks, soil,
silt and sand, which may be poorly consolidated. To the east, the CBJ is extracting gravel and R&M has
done probes in that area that indicates fairly good sand and gravels; but also includes some peat and
organic deposits.
It is our assumption that conventional foundations would be appropriate in Development Area 3; but
specific subsurface investigations would be required once housing locations are known.
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3. Future Elementary School Site
The CBJ and the Juneau School District (JSD) agree that long term community development includes land
set aside for a future elementary school in the Switzer Creek area. To support this concept, the CBJ
Comprehensive Plan references a future elementary school in the Switzer Creek area. The JSD envisions
that the new school would be above the Switzer Creek Mobile Home Park, and separated from DZMS by
a trail system and wetlands. However, a specific amount of land and a precise location for the future
school has not been established. For this study, and for conceptual planning purposes, the future school
site is represented proximate to DZMS. Considering the siting and location needs of an elementary
school, this study concludes that a future elementary school could be located in any of the development
areas.
The State of Alaska Department of Education and Early Development (DEED) currently use a Selection
Criteria and Evaluation Handbook (1997), to recommend the site size. That handbook recommends 10
acres plus one acre for every 100 students. Using the average, or the high value of the current Juneau
elementary student population, would yield a recommended site of between 13 and 14 acres. DEED is
currently drafting a new method which will follow the current recommendations of the Council of
Educational Facility Planners publication The Guide for Planning Educational Facilities, which will result
in a recommendation of less land area for site size. For comparison, we obtained rough site acreage of
the existing six elementary schools from Google Earth. The existing school sites average just over 8
acres. The largest is 15 acres and most are less than 8 acres.
Members of the project team met with JSD representatives in November 2011. The JSD expressed
interest in maintaining the trails and a future school site west of DZMS. They showed some interest in
the 8 acres east of DZMS on the east side of Renninger Street. They were also interested in a planned
unit housing development around a future school site in Development Area 3, similar to the way
housing is laid out around Glacier Valley School. The need for another elementary school is not
immediate and based on recent population trends is probably decades in the future. More
consideration will be appropriate as demand for the future school is realized and the CBJ initializes
planning for the development areas. For planning purposes, a ten acre site is identified in Development
Area 1; but actual size and location would be determined in the future, Figure 11. This school site as
depicted could displace up to 230 potential dwelling units.

4. Conceptual Development Areas
The Switzer Study Area is located primarily in subarea 5 of the Juneau Comprehensive Plan, which is the
Switzer Creek, Lemon Creek and Vanderbilt Creek area land use maps, Figure 7. The Comprehensive
Plan lists 15 guidelines and considerations for subarea 5.

