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1. INTRODUCTION 
Ueland Tree Farm (UTF) is proposing to develop portions of its 1,716-acre property located 
near Bremerton in Kitsap County, Washington (Figure 1). This sub-basin assessment has 
been prepared to assist UTF in developing project plans that reflect natural resource values, 
and potential limiting factors within the Chico Creek watershed. 

1.1 PURPOSE AND SCOPE 
The purpose of this sub-basin assessment is to identify the existing conditions and limiting 
factors within the property boundaries of the UTF, located on approximately 1,716-acres of 
forest land situated west of Bremerton in unincorporated Kitsap County.  The UTF project 
generally consists of planning, permitting and design of mineral resource extraction and 
future residential development.   

This Sub-Basin Assessment Report consists of a review of existing watershed data to 
characterize natural resources and significant limiting factors for fish and wildlife habitat.  
The assessment provides a summary description of the Chico Creek watershed and the UTF 
site including hydrology, geology, fish and wildlife habitat and water resources. Potential 
limiting factors are identified, as are general parameters that are recommended for use in 
planning and for design of future projects on the site. 

This assessment does not identify, describe or evaluate specific development options or 
proposals for the UTF site.  Specific development plans will be developed after site-specific 
wetland, wildlife and geologic assessments are complete.  It is expected that this sub-basin 
assessment, future site-specific assessments and input from stakeholders will be use to 
develop project plans and associated best management practices (BMPs). 

1.2 LIMITATIONS 
This assessment focuses primarily on the portion of UTF property that is located in the Chico 
Creek watershed (76 percent of total UTF property). The properties’ location within the 
watershed is shown in Map 1 in Appendix A. Information contained in this report is intended 
to be used as an aid in making decisions about proposed activities on the UTF property.  This 
document is not a substitute for an EIS or other required environmental information. 
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2. CHICO WATERSHED DESCRIPTION 
The project area is located primarily within the Dickerson Creek sub-basin of the Chico 
Creek watershed which subsequently drains into the larger Dyes Inlet (Appendix A – Map 2). 

The Chico Creek system has the highest natural production of chum and coho salmon in East 
Kitsap County and also produces significant steelhead and cutthroat trout runs.  Located to 
the northwest of the Green and Gold mountains and northwest of Bremerton, the Chico Creek 
watershed (WRIA 15.0229) drains 16.3 square miles of land into the western shore of Dyes 
Inlet at the Chico Creek estuary.   

Chico Creek is the key artery of the watershed that connects the lakes and streams of the 
upper basin to the inlet via four main tributaries:  Kitsap, Dickerson, Lost, and Wildcat 
creeks.  The watershed contains Kitsap and Wildcat Lakes, two hydrologically and 
ecologically important lakes that help establish the hydraulic, physical and biological 
characteristics of the drainages.  The watershed maintains approximately 68 miles of streams, 
17 of which provide spawning and rearing habitat to salmon.  The upper watershed is largely 
forested, with only rural development concentrated around Wildcat Lake.  Patches of mature 
forest remain surrounded by second growth commercial timber. Extensive headwater 
wetlands exist above Wildcat Lake and in the upper reaches of Lost Creek. 

The four main tributaries of Chico Creek collectively form a unique system of waterways 
throughout the Chico Creek watershed. These four tributaries, as well as a portion of the 
mainstem Chico Creek, flow through sections of deep valley.  The lower 1.7 miles of the 
mainstem flow through a broader valley characterized by moderately heavy residential and 
commercial development.  The upper reaches of this system are generally characterized by 
moderate gradients and medium-sized gravel substrates. 

Wildcat Creek, the largest tributary of Chico Creek, is located in the northwest portion of the 
watershed and drains approximately one-third of the basin.  Wildcat Creek originates at 
Wildcat Lake, and runs in a southeasterly direction for approximately two miles, where it 
joins Lost Creek.  Wildcat Creek is a continuation of Chico Creek from river mile (RM) 2.3 
upstream and provides four miles of spawning and rearing habitat up to Wildcat Lake and is 
used extensively by salmonids. 

Lost Creek drains the area to the south of Wildcat Creek and originates about one mile east of 
Green Mountain.  It flows in a northeasterly direction for approximately three miles to its 
confluence with Wildcat Creek, creating the mainstem of Chico Creek.  Lost Creek enters 
Chico Creek at RM 2.3 and provides 1.9 miles of habitat for fish spawning and rearing up to 
impassable natural cascades.  The entire reach is forested. 

Dickerson Creek flows into the mainstem Chico Creek from the south, approximately one 
mile downstream of the Wildcat-Lost Creek confluence.   

Kitsap Creek flows into Chico Creek just below Dickerson Creek.  Kitsap Creek enters Chico 
Creek at RM 1.2 below Northlake Way.  Chum and coho salmon spawn in Kitsap Creek up to 
natural cascades below Kitsap Lake. 

Refer to Map 2 in Appendix A for stream and sub-basin locations. 

2.1 LAND USE 
Beginning in the late 1800’s, the forests of the Chico watershed were harvested, at first to 
make room for homesteaders and shortly after for the timber resource.  It appears that most of 
the watershed was cleared at one point in time and in many places the forests have been 
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harvested several times.  These harvests included the riparian areas for most creeks in the 
watershed. 

Over the past hundred years, property in the Chico watershed has been developed, with most 
of this development occurring around Kitsap and Wildcat Lakes and the lowest two miles of 
Chico Creek.  Roads and commercial areas were built to serve this area, and over time, the 
Chico watershed has changed from an old growth forest to a patchwork of development and 
second, third, or fourth generation forests.  The lower readers of the creek has been manually 
straightened and armored in many reaches and historically the stormwater running off 
impervious areas was piped directly into the lakes or creeks. 

The land cover within the Chico Creek watershed is primarily forested and is summarized 
below in Table 2-1 and shown in Figure 2.  Urban land use in the lower reaches of the system 
represent about 10 percent of the stream length or 2.6 stream miles.  Rural residential land 
use comprises less than 1 percent of the stream length.  Forty two percent of the forested land 
along the stream corridors is second growth, and stream corridors that were logged in the past 
have re-grown riparian vegetation (PSCRB 1989). 

Table 2-1. Chico Watershed Land Use 

Land Use Type Chico Creek 
Developed Land Use Type 
Low Intensity Residential 4.2 percent 
Commercial/Industrial/Transportation 0.5 percent 
Quarries/Strip Mines/Gravel Pits 0.0 percent 
Transitional 5.8 percent 
Orchards/Vineyards/Other 0.0 percent 
Grasslands/Herbaceous 0.4 percent 
Pasture/Hay 0.0 percent 
Urban/Recreational Grasses 0.1 percent 
Developed Subtotal 11.1 percent 
Undeveloped Land Use Types 
Open Water 3.5 percent 
Deciduous Forest 9.7 percent 
Evergreen Forest 54.2 percent 
Mixed Forest 17.4 percent 
Shrubland 2.2 percent 
Woody Wetlands 1.8 percent 
Emergent Herbaceous Wetlands 0.0 percent 
Undeveloped Subtotal 88.9 percent 
TOTAL 100 percent 
Source: Golder 2002  

2.2 UTF PROPERTY DESCRIPTION 
The UTF property encompasses approximately 1,716-acres. The eastern edge of the property 
abuts the western border of the City of Bremerton’s Urban Growth Area (UGA) boundary.   
Approximately 1,119 acres of the property are zoned Rural Wooded (RW) and 597 acres are 
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zoned Forest Resource Land (FRL).  The property has varied topography with an elevation of 
roughly 200 feet in the northeast section rising to over 1,000 feet in the west and southwest.  
There are a series of logging roads that traverse the property with the primary access to the 
site from Lebers Lane (Appendix A – Map 3). 

The property is located between large tracts of open space and timber lands to the west and 
future urban development (Bremerton UGA) to the east.  The site is bordered by land owned 
by the Mountaineers Foundation to the north, the Department of Natural Resources (DNR) to 
the northwest and west, the City of Bremerton to the southwest, the Bremerton Watershed 
from the southwest, south and southeast and Port Blakely Communities to the east. 
Ownership is shown in Appendix A – Map 4.   

Approximately 1,316 acres of the project site is in the Chico Creek watershed, with the 
remaining 400 acres of the project site in the Gorst Creek watershed. The 1,316 acres of the 
project site comprise 12.6 percent of the total Chico Creek watershed. The project site 
comprises approximately 7 percent of the Gorst Creek watershed, which covers 
approximately 5,760-acres.   

The property is located primarily within the greater Chico Creek watershed.  Although Chico 
Creek does not run through the UTF property, one of its main tributaries, Dickerson Creek 
and its tributaries, flow within the property boundary. The Chico Creek watershed and the 
Dickerson Creek sub-basin are more thoroughly described in Chapter 3 of this report. 

The property and the surrounding forested areas have been managed for commercial forestry 
in the past, and the majority of the land is forested with third conifer growth. The natural 
wooded environment is used by recreationalists for activities such as hiking, biking, camping, 
hunting, and wildlife viewing. 

2.3 GEOLOGY AND SOILS 
In order to understand the geology and soil composition of the UTF site and Chico Creek 
watershed, a general overview of the formation of the Dyes Inlet area in which the watershed 
is located must be discussed.  The Dyes Inlet region is geographically and topographically 
similar to other coastal regions in Puget Sound, reflecting the influence of mountain building 
and glacial activity.  Uplifting of the Cascade and Olympic mountains caused the lowland 
areas of the Puget Sound trough to become sites of deposition for sedimentary material 
washed down from the surrounding mountain ranges.  The underlying volcanic bedrock is 
overlaid with several thousand feet of marine sedimentary rocks.  The periods of glaciation, 
followed by erosion and deposition, resulted in the low, rolling topography found in the Dyes 
Inlet watershed.  Soils in the region were formed from the complex deposits of the most 
recent glaciation.  These deposits comprise unconsolidated silts, sands and gravels and 
typically cover a hardpan lying just below the surface (PSCRB 1989). 

In the Chico Creek watershed, bedrock underlies the upper sections of watershed tributaries 
(Lost, Wildcat, Kitsap and Dickerson creeks) whereas the lower areas are underlain by glacial 
till, recessional outwash, and advance outwash deposited during the last ice-sheet advance 
about 15,000 years ago.  Some recent alluvial deposits are also present within the area (Sossa 
2003). 

Geologic cross sections are provided in Appendix A (Appendix A – Map 5).  Cross section 
A-A’ trends east and west across the site (Appendix A – Map 6), and Cross Section B-B’ 
trends north and south  
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 (Appendix A – Map 7). Geologic interpretation of the subsurface was made based on 
surficial geology maps and regional geologic cross sections prepared by others(KCPUD 1991 
and Sceva 1957). 

In general, based upon a review of available documents referenced above, the project site is 
underlain by glacial till and Puyallup Sand in the north portion of the site, glacial outwash 
and till in the central and eastern portion of the site and till and volcanic rock in the south and 
west portion of the site. 

Surficial soils are shown on the Soils Map (Appendix A – Map 8) and varied soil units are 
observed across the site.  The majority of the soils are gravelly sandy loam.  The majority of 
the northern site soils consist of Alderwood very gravelly sandy loam and the southern 
portion of the site is mainly covered by soils of the Kilchis very gravelly sandy loam soil unit. 

A review of a Preliminary Geological Report for Mineral Resource Evaluation (Geo 
Resources 2006) indicates that the site conditions are consistent with the literature.  Glacial 
outwash gravels and sand are observed in the northeast of the site while volcanic rock 
outcrops are seen on the eastern and southern portions of the site.  Surface water and wetlands 
observed on the site are most likely perched water areas sitting atop glacial till or basalt 
layers. Refer to Maps 5, 6, 7, and 8 in Appendix A for additional geologic information. 

2.4 GROUNDWATER 
Precipitation is the primary source of water for all the streams, lakes, springs and other 
surface water in the watershed; however, evidence suggests that groundwater recharge may 
contribute slightly to streamflow during dry periods.  The Chico Creek watershed has a 
relatively low groundwater storage capacity due to the underlying bedrock and relatively high 
topographic gradients.  Consequently, certain reaches within this drainage tend to recede 
rapidly following a storm event, and have low groundwater baseflow levels that reduce 
streamflow during dry periods (Golder 2002). 

Surficial soils in the Chico watershed are predominantly classified as Hydrologic Groups C or 
D, and, therefore, have low to very low infiltration potential.  Precipitation is average relative 
to the rest of the County, ranging from about 48 to 59 inches/year.  No principle aquifer has 
yet been identified in the Chico watershed.  Based on wells that have been drilled, perched 
and shallow aquifers reliably supply groundwater in the watershed.  Understanding of the 
perched and shallow ground water systems in the watershed is limited. 

The potential for stream continuity of the perched and shallow aquifers in the subarea appears 
relatively high.  Deeper aquifers are likely to occur beneath the area.  However, deep aquifers 
have yet to be identified and issues such as continuity between surface and ground waters are 
not well understood. Streamflow depletion from ground water pumping is of the greatest 
concern for streams with regulatory closures.  Year-round closures have been established for 
Chico Creek, Kitsap Creek, and an unnamed stream tributary to Kitsap Lake under Chapter 
173-515 WAC (KCPUD 1997). 

Groundwater on the UTF site is mainly shallow in nature and includes water within glacial 
outwash and recent alluvium as well as in perched layers where recharging surface water sits 
above a low permeability zone.  These low permeability zones include till and bedrock.  
Shallow groundwater at the site flows to the northeast towards Chico Bay but trends more 
easterly towards Kitsap Lake as it approaches the Lake (KCPUD 1991). 

Owing to their dense and extremely impermeable character, the volcanic rocks on the site are 
not important as aquifers (KCPUD 1991). 
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3. SUB-BASIN ASSESSMENT 

3.1 SUB-BASIN DESCRIPTIONS 
The Chico Creek watershed is divided into five smaller sub-basins based on the major 
waterways within the watershed and their associated tributaries.  Theses five sub-basins 
include:  Chico, Wildcat, Lost, Dickerson, and Kitsap creeks.  The UTF property resides 
within the Chico, Kitsap, Lost and Dickerson sub-basins, with the majority of the property in 
the Dickerson sub-basin (Appendix A – Map 2).  Each sub-basin is briefly described below. 

Chico Creek Sub-basin 

The Chico Creek sub-basin is comprised of the Chico Creek mainstem plus three major 
tributaries up to the confluences of Wildcat, Lost, Dickerson and Kitsap creeks.  The 
mainstem is not included within the bounds of the UTF property; however, one tributary 
originates in the northern section of the property. 

Kitsap Creek Sub-basin 

The Kitsap Creek sub-basin includes Kitsap Lake and several unnamed creeks that drain into 
Kitsap Lake.  Only a very small portion of the eastern tip of the UTF property is within the 
Kitsap Creek sub-basin. 

Lost Creek Sub-basin 

The Lost Creek sub-basin begins at its confluence with Chico Creek and includes numerous 
small tributaries.  Three of these tributaries originate in the northern section of the UTF 
property.   

Dickerson Creek Sub-basin 

The Dickerson Creek sub-basin begins at its confluence with Chico Creek and includes 
approximately four main tributaries.  The UTF property resides almost entirely within the 
Dickerson sub-basin, which has a relatively high number of wetland areas (Appendix A – 
Map 9).   

Heinz Creek Sub-basin 

The Heinz Creek sub-basin is located in the Gorst Creek watershed, and is comprised of six 
tributaries that ultimately drain into Heinz Lake.  The entire southern portion of the UTF 
property is within this sub-basin, not including the lake itself.  Various wetlands are also 
associated with this sub-basin. Heinz Lake is connected to Alexander Lake by an intermittent 
tributary, and Alexander Lake discharges to Heinz Creek which eventually discharges to 
Gorst Creek and ultimately Sinclair Inlet. 

3.2 WATER QUALITY 
This section describes surface and groundwater quality and potential contaminant sources 
within the watershed. 

3.2.1 Surface Water  
The Kitsap County Health District (KCHD) has been collecting water quality date at eight 
locations in the Chico Creek watershed since 1996 (Figure 3).  Four water quality indicators 
have been used to assess conditions: temperature, turbidity, dissolved oxygen and fecal 
coliform bacteria.  Stream temperature regulates fish metabolism and high temperatures can 
inhibit growth or cause mortality.  Turbidity interferes with feeding ability of salmon (they 
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are sight feeders), can cause reduced gill function, and can contribute fine sediment to the 
streambed.  Low dissolved oxygen can cause stress and mortality. Fecal coliform bacteria are 
indicators of contamination from wastes from warm blooded mammals, are potentially 
pathogenic and can contaminate shellfish.  

KCHD water quality monitoring results are summarized graphically in Appendix B.  No 
consistent water quality concerns were identified, but there have been several observations of 
high fecal coliform levels in Chico, Dickerson, and Kitsap Creeks, low dissolved oxygen 
levels in Chico and Dickerson Creeks, and water temperatures exceeding 16oC in Chico 
downstream of Kittyhawk Drive and Kitsap Creek downstream of Northlake Way.  Dickerson 
Creek has approached but not exceeded 16oC downstream of Taylor Road (Figure 4).    

Kitsap Lake is on the CWA 303(d) list for violation of total phosphorous and fecal coliform 
standards.  No other waterways in the watershed are listed. 

3.2.2 Potential Contaminant Sources  
Surface water contamination within the watershed results from non-point sources.  The most 
likely sources of non-point pollution in the stream corridors within the Chico Creek 
watershed appear to be from the urban land uses, including highway runoff to Kitsap Creek 
from Northlake Way, and to Chico Creek and the estuary from SR-3 and Chico Way.  Fecal 
coliform and nutrients result from failing on-site septic systems and livestock. Some of the 
streams have been used as illegal dump sites for unwanted junk primarily within the 
residential areas.  Animal impact to the stream corridor is minimal throughout the entire 
system. Human trails within the stream corridor are probably a larger source of sediment than 
livestock (PSCRB 1989). 

Sedimentation, which includes silt, mud and other fine materials, has occurred within the 
watershed.  This sediment accumulates in stream beds and inlets and acts as a transport 
mechanism for fecal coliform as well as other pollutants that can attach to soil particles.  
Sedimentation has occurred in the watershed due to the removal of forest cover through land 
conversion to non-forest use (PSCRB 1989). 

3.2.3 Groundwater Quality  
Available ground water quality data from the Chico watershed are limited to the northern 
portions of the area.  In general, ground water is of good quality and suitable for most 
purposes.  Iron concentrations which exceed recommended aesthetic limits are common in 
Kitsap County as a whole, and occur in areas of the Chico watershed where water quality data 
are available.  Existing data provided no evidence of nitrate contamination beneath the Chico 
watershed (KCPUD 1997). 
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3.3 WATER QUANTITY  
This section discusses water quantity including water allocation, water use and in-stream 
flows. 

3.3.1 Water Allocation and Use 
No estimates of historical water use area available, but currently people in the Chico Creek 
watershed use approximately 260,000 gallons per day (Kitsap County 2003).  In general, total 
water use in the watershed is moderate to low compared to other basins in Kitsap County and 
is estimated at between 60 and 90 acre-feet per year per square mile.  On a relative basis, it is 
estimated that less than 10 percent of the water in the basin is allocated for consumptive use 
(Golder 2002).  Appendix C provides additional information on water use as developed 
through the WRIA 15 technical assessment project.  

3.3.2 Instream Flows 
Chico Creek and all tributaries downstream of the confluence of Dickerson Creek exhibit low 
summer flows and have the potential for drying up or inhibiting anadromous fish passage 
during critical life stages; therefore, no further water is available for consumptive 
appropriation year round (WAC 173-515-040).  Chico Creek and tributaries upstream of the 
confluence of Dickerson Creek (excluding Wildcat Lake), Dickerson Creek, and tributaries, 
Kitsap Creek and tributaries, and the unnamed creek and tributaries to Kitsap Lake are also 
closed year round to further consumptive water appropriation, with closures dating as far 
back as 1942 (Haring 2000). 

Chico Creek has low flows during the late summer and early fall months and the mean 
discharge at the mouth is 35.9 cfs.  Wildcat Lake, Kitsap Lake, and several marshes provide 
surface water storage in the Chico Creek basin.  A beaver dam within the Dickerson Creek 
sub-basin also provides some additional storage.   Stream flow data for Chico Creek from 
1991 to 1996 is summarized in Table 3-1 below. 

Table 3.1 Streamflow Data for Chico Creek 

Water Year Mean Discharge (cfs) Max. Discharge (cfs) Min. Discharge (cfs) 
1991 8.59 165 4.1 
1992 27.9 400 4.1 
1993 25.9 103 8.5 
1994 24.6 247 2.2 
1995 54.6 500 3.5 
1996 28.7 285 1.9 

Source: KPUD 2000 

The Chico Creek instream flow assessment conducted for the WRIA 15 technical assessment 
determined that the stream did not meet minimum recommended instream flows during 
summer (June through October) low flow periods (refer to Figure 3.14 in Appendix C).    

In the context of instream flows, salmon habitat can be limited by low flows in a number of 
ways.  Low flows can limit upstream migration of adult salmon because of insufficient depth 
to swim.  They can also limit spawning area as wetted width decreases at lower flows.  Low 
flows can also result in loss of rearing habitat for anadromous species that rear in streams 
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during low flow periods.  Water quality problems, especially temperature and dissolved 
oxygen, can be exacerbated at low flows, and biological and chemical contaminants will have 
a more negative effect at low flows as a result of their higher concentrations (Golder 2002).  

Instream flow in Dickerson Creek was historically impaired by diversion of flow from 
Dickerson Creek at RM 1.2 to Kitsap Lake, primarily for lawn irrigation on lakeside 
properties.  This diversion was discontinued in the early 1990’s and is no longer active.  UTF 
continues to hold a water right for up to 0.35 cfs of surface water from Dickerson Creek for 
forestry and related uses.   

3.4 FISH SPECIES AND HABITAT 
The Chico Creek system has the highest natural production of chum and coho salmon in East 
Kitsap County and also produces significant steelhead and cutthroat trout runs (Kitsap 
County 2000).  The headwaters of Chico Creek, within Lost and Wildcat tributaries, are 
important spawning and rearing habitat for these fish.  Figure 5 shows the number of 
spawning fish within each of the major creeks within the watershed between 1968 and 1998.  
The following sections describe streams within the watershed and the role they play in 
salmon and trout production. 

3.4.1 Upper Chico Creek Mainstem 
Chico Creek produces one of the largest population of chum runs in South Puget Sound, with 
adult escapements averaging 25,000 in recent years.  The salmon populations in Chico are 
important for both commercial and recreational fishers.  The large numbers of adult salmon 
that return to Chico Creek to spawn are an important component of the peninsula ecosystem, 
annually transporting tons of marine nutrients from the Pacific Ocean to the forested 
tributaries of Chico Creek.  The fish are an important food source to many wildlife species, 
including orca whales that visit or inhabit the Kitsap Peninsula (CWPTP 2003). 

Table 3-2 summarizes habitat along Chico Creek at various locations.  Refer to Figure 6 for 
reach location. 

Table 3-2. Chico Creek Habitat Summary 

 
Reach 

40 
Reach 

39 
Reach 

33 
Reach 

32 
Reach 

31 
Reach 

14 
Channel Stability Fair Poor Poor Fair Fair Fair 
Channel 
Complexity 

Good Fair Poor Fair Poor Fair 

Embeddedness Good Fair Fair Fair Poor Fair 
Riparian Quality Poor Poor Poor Fair Fair Fair 
LWD Quality Poor Poor Poor Poor Poor Fair 
LWD Frequency  Poor Poor Poor Fair Fair Fair 

Source: Kitsap County 2002 

Current habitat conditions for stream segments supporting anadramous salmonids are 
summarized in Figure 7.  
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3.4.2 Wildcat Creek 
Wildcat Creek provides four miles of spawning and rearing habitat up to Wildcat Lake and is 
used extensively by salmonids.  It provides a large rearing area for juvenile fish.  The inlet to 
the lake has good spawning gravel up to 0.8 of a mile above the lake to a log barrier at river 
mile 6.0.  Juvenile coho salmon have been observed in the inlet to the lake (Haring 2000).  
Table 3-3 summarizes the habitat along Wildcat Creek at various reaches.  Refer to Figure 6 
for location of reaches and Figure 7 for a graphic summary of habitat conditions. 

Table 3-3 Wildcat Creek Habitat Summary  

 
Reach 

3 
Reach 

2 
Reach  

1 
Channel Stability Excellent Excellent Good 
Channel Complexity Excellent Excellent Good 
Embeddedness Excellent Good Good 
Riparian Quality Good Good Good 
LWD Quality Good Fair Fair 
LWD Frequency  Excellent Good Good 

   Source: Kitsap County 2002 

Riparian conditions on Wildcat Creek are good upstream to Wildcat Lake.  The shoreline of 
Wildcat Lake is moderately developed, with some remaining good riparian areas.  The 
Mountaineers property near the junction of Lost and Wildcat creeks provides good long-term 
riparian protection for that section of Chico Creek (Kitsap County 2000).   

3.4.3 Lost Creek 
Lost Creek also supports important salmon runs within the Chico Creek watershed.  The 
northern part of the UTF site includes tributaries of Lost Creek.   

Anadromous fish presence in Lost Creek extends upstream to a natural cascade at RM 1.9, 
which is located outside the project boundary (Appendix A – Map 2).  Spawning steelhead 
and cutthroat were observed upstream at RM 1.4 in March 2000 (Haring 2000).  Logjams 
also exist in Lost Creek and may create difficulty to fish passage, but do provide habitat, and 
all are thought to be passable. In general, in-stream large woody debris (LWD) and channel 
complexity is good in Lost Creek. Riparian conditions on Lost Creek are primarily re-growth 
from past logging, but are considered good habitat.  

Substrate in Lost Creek is affected by impacts from past logging.  There are numerous slides 
off of logging roads adjacent to Lost Creek.  There are numerous small right bank tributaries 
to Lost Creek with fish use in the lower sections.  Chum and coho are both known to spawn 
in the lower reaches of these tributaries, although it is unknown how far upstream 
anadromous utilization occurs (Haring 2000).  Additionally, fine sediment has locally 
impacted the quality of gravels in the headwaters. In the lower segments, heavy chum 
spawning has helped to keep the gravels relatively loose and clean (Kitsap County 2000).   
No resident fish have been identified upstream of the falls on Lost Creek (Port Blakely Tree 
Farms, 1999).   

 





Ueland Tree Farm 
Kitsap Lake Property 

Draft Sub-Basin Assessment  
Ueland Tree Farm, LLC 

March 2007 │ 233-5528-001 (01/05) 3-17 

Table 3-4 summarizes habitat along Lost Creek at various reaches.  Refer to Figure 6 for 
location of reaches and Figure 7 for a graphic summary of habitat conditions. 

Table 3-4. Lost Creek Habitat Summary 

(Kitsap County, 2002) 

 
Reach 

20 
Reach  

19 
Reach  

18 
Channel Stability Fair Good Good 
Channel Complexity Fair Excellent Excellent 
Embeddedness Fair Good Good 
Riparian Quality Fair Excellent Excellent 
LWD Quality Fair Excellent Good 
LWD Frequency  Good Excellent Good 

3.4.4 Kitsap Creek 
Kitsap Creek supports spawning chum and coho salmon up to the natural cascades below 
Kitsap Lake.  Kitsap Creek is naturally constrained by topography from Kitsap Lake 
downstream for 0.3 mile.  Further downstream, the Kitsap Creek floodplain is constrained on 
the west bank by the road and houses with associated bulkheads.  Large woody debris and 
pool presence in Kitsap Creek are poor, but the creek has good spawning densities, likely 
associated with peak flow moderation from Kitsap Lake. Kitsap Creek has generally good 
gravel conditions downstream of Kitsap Lake, with heavy spawning use. Riparian condition 
on Kitsap Creek is good on the east side of the creek from the mouth to Kitsap Way and fair 
on the east side upstream to the lake.  The west side of Kitsap Creek is heavily developed 
with homes, with riparian condition being poor to non-existent.  The shoreline of Kitsap Lake 
is heavily developed with associated poor riparian condition (Kitsap County 2000). 

3.4.5 Dickerson Creek 
Dickerson Creek and its tributaries are the main waterways that flow through the UTF 
property.  Dickerson Creek is an important chum, coho, and steelhead spawning and rearing 
stream up to its natural barrier falls at RM 1.1, which occur outside the northeast portion of 
the UTF property (Appendix A – Map 2). No resident fish have been identified upstream of 
the falls on Dickerson Creek (Port Blakely Tree Farms 1999).   

Large woody debris is minimal downstream of the railroad crossing.  The Suquamish Tribe 
and WDFW are maintaining in-stream log weirs downstream of the railroad to provide fish 
passage and retain gravels.  Upstream of the railroad, channel conditions are generally good. 
Substrate conditions in Dickerson Creek are good, with substrate consisting of larger cobble 
and gravel, with bedrock further upstream. Riparian conditions on Dickerson Creek are poor 
downstream of the railroad crossing and good upstream (Kitsap County 2000).  

The culvert at the Taylor Road crossing of Dickerson Creek is likely a partial fish passage 
barrier, particularly at high and low flows.  The unnamed tributary that extends onto the UTF 
site is dry most of the year until late fall, although chum were observed to RM 0.1 in 1998 
(Haring 2000). 

Table 3-5 summarizes the habitat along Dickerson Creek at various reaches.  Refer to Figure 
6 for location of reaches and Figure 7 for graphic summary of habitat conditions. 
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Table 3-5. Dickerson Creek Habitat Summary  

 
Reach 

24 
Reach 

23 
Reach 

22 
Reach 

21 
Channel Stability Fair Good Excellent Excellent 
Channel Complexity Good Good Excellent Excellent 
Embeddedness Good Good Good Excellent 
Riparian Quality Poor Good Excellent Excellent 
LWD Quality Fair Fair Good Good 
LWD Frequency  Good Good Excellent Excellent 

   Source: Kitsap County 2002 

3.4.6 Heinz Creek 
Heinz Creek and its associated tributaries run through the southern portion of the UTF 
property and drain into Heinz Lake, which is outside the property boundary.  Heinz Lake 
connects to Alexander Lake via an intermittent stream.  Resident fish are present within the 
lake, but do not extend past the lake itself.  Anadromous salmonids do not occur in Heinz 
Creek due to impassable natural barriers on Heinz Creek below Alexander Lake. 

 

3.4.7 Resident Fish Upstream of Natural Barriers on UTF Site 
Stream surveys were conducted in 1999 by Port Blakely Tree Farms to determine fish 
distribution (i.e. all fishes including sculpin and lamprey) and to describe fish habitat for 
stream segments occurring within existing UTF ownership.  These stream segments included 
Chico, Lost, Dickerson, Heinz, and Kitsap Lake tributaries.  Surveys were conducted 
according to protocols outlined in Washington’s Forest Practices Rules (WA-222-16-030).   

Data was collected by qualified staff operating under Washington Department of Fish and 
Wildlife scientific collecting permit #99-089.  Protocols included using a backpack 
electroshocker to electrofish each stream segment to determine fish absence.  From the end of 
fish distribution, the field team sampled a minimum of 12 additional upstream pools (where a 
pool is defined as equal to 3 feet and greater then 1 foot ) to confirm fish absence, or included 
documentation that fish habitat did not exist.  In addition, teams surveyed a minimum of a 
quarter mile of stream length unless the stream gradient increased and remained above a 20 
percent gradient threshold.  No fish were observed in any location on the property except for 
that portion of Dickerson Creek below the natural fish passage barrier at RM 1.2.  All water 
type inspection information was submitted to the Washington Department of Natural 
Resources (Port Blakely Tree Farms 1999).  

3.5 WILDLIFE SPECIES AND HABITAT 
Wildlife species common to the watershed include black bear, bobcat, deer, coyote and other 
mammals typical to conifer forests.  Other common species and species and species of 
concern include Douglas squirrel, blue grouse, bobcat, pileated woodpecker, great blue heron, 
red-legged frog, western toad, willow flycatcher, and downy woodpecker (Roberts 2003).  A 
listing of plant and wildlife species that could be expected to be found on the site is provided 
in Appendix D. 
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3.5.1 Chico Creek Watershed Wildlife Corridors 
The Chico Creek watershed is composed of several critical wildlife corridors.  These 
corridors connect large patches of breeding and foraging habitat for numerous species.  Two 
areas have been identified as important pathways for the movement of wildlife through the 
Chico watershed.  One area runs north and south down the center of the watershed, 
connecting forested wetlands in the north to large patches of forested land in the center of the 
watershed.  The other corridor connects the forested wetlands at the south end of Kitsap Lake 
to the large forested patches owned by the City of Bremerton in the Gorst Creek watershed.  
These areas are considered crucial to the watershed’s ability to support long-ranging wildlife 
species.  Most of the land within the corridors is undeveloped, with only a handful of existing 
homes currently in existence (Kitsap County 2003). 

3.5.2 Special Status Species 
According to the Washington Department of Fish and Wildlife (WDFW), two heritage points 
exist with a mile of the UTF property (Appendix A – Map 10).  These two points are 
historical osprey nests last occupied in 1990 and 1994.  Although ospreys are not a priority 
species, they are monitored by the WDFW.  Also within a mile of the property boundary on 
the northeastern shores of Kitsap Lake is a bald eagle nest buffer zone for a nest last reported 
as being active in 2005 (Appendix A – Map 11). 
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4. SUMMARY AND CONCLUSIONS 
The combined effects of land use change, road construction and forest harvest have left their 
mark on the morphology of the Chico watershed stream network.  Where development has 
occurred, the creek is usually disconnected from its floodplain.  These reaches are 
entrenched, have unstable banks, have reached some level of cementation and usually are 
surrounded by an immature, narrow riparian corridor that includes a variety of exotic and 
invasive vegetation.  Culverts and bridges have inhibited the natural movement of sediment 
and large woody debris, creating localized areas of material excess and starvation (Kitsap 
County 2003). 

However, where forested lands still remain, and riparian corridors are being managed, the 
creeks seem to be recovering from past disturbance. These reaches occur mainly in the upper 
parts of Wildcat, Lost, and Dickerson Creeks.  Kitsap and Wildcat Lakes buffer storm flows 
and provide a degree of protection to the stream reaches immediately downstream of the 
lakes. 

Low flows are a problem in the Chico Creek basin, especially in Dickerson Creek in the 
summertime.  There is also low flow in lower Chico Creek.  This basin is very productive for 
salmonids. In general, watershed, riparian, and instream habitat (LWD, rearing habitat, and 
spawning habitat) conditions are markedly better upstream of the Navy RR crossing for all 
tributaries of Chico Creek.  Most development impacts are currently in the downstream 
sections of Lost, Dickerson, and Wildcat Creeks.  The riparian corridor is severely 
constrained and the creek channelized for much of the lower basin. The lower mainstream of 
Chico Creek usually supports heavy spawning activity by chum salmon, even though this 
segment, more than any other in the stream system has been affected by residential 
development and road encroachment.  Several road-crossing culverts (including the main SR-
3 culvert) need to be upgraded.   

Dickerson Creek is an important chum, coho, and steelhead spawning and rearing stream up 
to its natural barrier (falls).  The headwaters and wetlands above the falls are hydrologically 
important to both Dickerson and Chico Creeks. The headwaters of Chico Creek, within Lost 
and Wildcat tributaries, are important spawning and rearing habitats for coho and steelhead. 

4.1 POTENTIAL LIMITING FACTORS 
Limiting factors refer to conditions that lead to a loss or reduction of the environment’s fish 
production potential, excluding harvest or exploitation.  They include only those conditions 
presently considered alterable.  Within the Chico basin, major limiting factors include 
seasonal flooding, low summer flows, intermittent debris or beaver dams, and water quality 
problems in the areas of concentrated land developments and major marine activities of the 
metropolitan centers (Golder 2002). 

4.1.1 Channel Condition 
Channel condition indicators include bank stability and floodplain connectivity. Eroding or 
unstable banks are an indicator of possible degrading channel conditions including incision 
and channel widening.  An incised channel is cutoff from the floodplain, creating problems 
for fish.  High flows in an incensed channel are concentrated because they cannot spread out 
across the floodplain.  This concentrated flow causes greater bed scour which can destroy 
incubating eggs, and which can flush juvenile fish downstream prematurely.  Excessively 
aggraded and widened channels can have reduced base flows and cause increased 
temperatures due to the higher area of streambed exposed to solar heating.  
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Within the watershed, bank hardening and channel crossings have contributed to channel 
scour, incision and sediments loss. Instream habitat features such as large woody debris are 
generally fair to poor in developed areas, and good to excellent in undeveloped areas such as 
Lost Creek and Dickerson Creek (EKPLE 2004). 

4.1.2 Riparian Habitat 
Riparian habitat is often lost as a result of agricultural and forest practices, and residential and 
urban development.  The removal of trees and shrubs and consequent loss of root cohesion 
with bank soil can result in increased erosion.  Riparian vegetation removal also reduces 
shade, and organic input to the stream from leaf litter, etc. that serves as food for detritivores 
at the base of the aquatic food web.  Loss of streamside vegetation also reduces input of 
terrestrial insects (another food source for fish) to the stream, and recruitment of the 
important large, woody debris that forms pools. 

Riparian corridor vegetation is extensively modified or absent in developed reaches of the 
watershed.  The historic floodplain has been filled and the channel bank armored, increasing 
flow velocities and eliminating channel meander.  A fifth of the mainstem length passes 
through the road culvert.  The balance of the mainstem passes largely through retired gravel 
pit and golf course lands which have limited streamside vegetation, instream habitat features 
and persistent channel scour problems (EKPLE 2004). 

Riparian habitat in undeveloped reaches is typically fair to excellent. 

4.1.3 Sedimentation 
Land uses in the watershed can trigger excessive delivery of fine and coarse sediment to the 
stream channel.  Coarse sediment delivered to the channel in elevated volumes can result in 
dramatic channel changes, with implications for habitat quality.  All activities that expose 
bare earth in the watershed have a potential to contribute excess fine sediment in forested 
watersheds.  Sedimentation is a serious threat to the quality of the habitat for the fish in the 
watershed.  Sedimentation includes silt, mud and other fine materials that accumulate in 
stream beds and inlets, preventing fish from moving upstream and/or spawning.  
Sedimentation has decreased the quality of the habitat for the fish in the watershed (Golder 
2002). 

Sediment also acts as a transport mechanism for fecal coliform bacteria as well as other 
pollutants that will attach to the soil particles. Sedimentation has been identified as a potential 
issue in the Lost Creek watershed with potential sediment loading from road and forest 
harvest activities. 

4.1.4 Hydrology and Stream Flow 
Hydrology can impact salmon populations in two primary ways: first, a higher frequency and 
magnitude of high flows can scour salmon redds (causing direct mortality), and can lead to 
unstable channel conditions (eroding banks, incising channel, etc.); second, lower than 
normal base flows reduces the area habitat available for rearing and migrating salmon.  
Several factors can affect hydrology: percent impervious surfaces, drainage network increase 
from roads, and base-flow fragmentation. 

Low flows in the fall and early winter preclude adult spawners from entering many of the 
small lowland-type stream that are prevalent in the watershed.  Likewise, reduced rearing 
habitat during these periods is a serious threat to the coho stocks in these streams.  On 
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naturally dry years, these smaller streams cannot sustain fish life due to extremely low flows 
(Golder 2002).  

All of the rivers and tributaries in the watershed originate in lower elevation foothills with no 
supporting glaciers or snow packs to provide continuous melt in warm summer months.  
Since the streams draining this area are entirely dependent on rainfall, seasonal flooding 
occurs infrequently in each of the basin’s drainages and the effects of flooding in the smaller 
streams is usually minimal.  In the rivers, however, the flow intensity has the capacity to 
degrade salmon spawn and alter the quality of the spawning and rearing habitat.  Extensive 
logging and land developments around lakes intensify the intermittent run-off, increasing the 
magnitude of short duration floods. 

The increase in impervious surfaces, associated with conversion of forestland to residential 
and commercial development, decreases the infiltration of precipitation into the soils and 
wetlands, and increases the frequency and magnitude of peak stream flows.  The result is less 
water being available to sustain flows through the dry months, and the increased peak flows 
result in increased streambed instability, channel scour and downcutting, and loss of instream 
habitat diversity, all of which adversely affect salmonid production. 

The seasonal low flows are a serious limiting factor, but are extremely critical where 
extensive land clearing has occurred.  Except for the natural lakes and wetlands there is little 
opportunity for flow augmentation.  The accelerated population expansion within the basin is 
resulting in the deterioration of stream environments and salmon production in many areas 
(Golder 2002). 

Low summer and fall flows have affected production of coho and chum salmon in the 
watershed.  Portions of some of the streams or their tributaries have intermittent flow, while 
discharge from all streams is minimal.  During certain years, the low flow conditions have 
extended into late October and November, and have interfered with the upstream migration of 
the early portion of the major chum run to Chico Creek.  

4.1.5 Physical Barriers 
Several human created impassable barriers to anadromous fish within the Chico Creek system 
have been corrected in recent years.  Several remaining barriers need to be addressed and 
some earlier projects upgraded.  These repairs and corrections include the Golf Club segment 
of Chico Creek, and Taylor Road fish passage enhancement. Several natural barriers exist on 
Dickerson and Lost Creek making fish passage impossible. 
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5. BEST MANAGEMENT PRACTICES AND PLANNING FOR FUTURE 
DEVELOPMENT 

In planning and designing future development on the property, UTF intends to use whenever 
possible BMPs that reduce the amount of impact on the land, work with existing natural 
systems, and require a minimum of intervention and ongoing maintenance. 

The primary issues associated with the planned development for the site relate to changes in 
vegetation and hydrology, associated potential impacts to Chico Creek and its tributaries, and 
wildlife that utilize the site.  Issues to be addressed as part of the planning and designing of 
future development include using best management practices to prevent erosion and 
sedimentation, and maintaining current stream flows, temperature and water quality.  
Accordingly, the following technical resources are expected to be utilized for guidance in 
identifying and designing BMPs. 

• 2005 Stormwater Management Manual for Western Washington prepared by the 
Washington Department of Ecology. 

• Low Impact Development Technical Guidance for Puget Sound January 2005 
prepared by the Puget Sound Action Team. 

• Summary of Best Available Science Review-Kitsap County Critical Areas, December 
2004, and Kitsap County Critical Areas Ordinance Science Support Document, May 
2005, prepared by Kitsap County Department of Community Development. 

The next steps in the UTF development project are expected to consist of site-specific studies 
to characterize critical areas (wetlands, streams, aquifer, recharge areas, wildlife habitat and 
steep slopes) including location, function and value, as applicable.  This site-specific 
information will be combined with the BMP technical guidance documents referenced above, 
as well as input from stakeholders and regulatory agencies, to guide preparation of 
development plans.  It is anticipated that a preliminary development plan and BMP 
evaluation will be developed by mid 2007. 
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